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PREFACE. 


In  preparing  for  the  press  a  new  edition  of  this  work,  I  have 
carefully  revised  every  chapter,  introduced  a  large  amount  of  new 
matter,  and  added  nearly  three  hundred  illustrations,  a  portion  of 
them  expressly  engraved  for  its  pages.  The  subject  of  gunshot 
wounds,  invested  at  this  moment  with  such  a  fearful  interest  on  this 
Continent,  has  received  more  than  ordinary  attention.  Notwithstand- 
ing these  additions,  it  will  be  seen  that  the  volumes,  in  consequence 
of  the  employment  of  a  smaller  type,  are  somewhat  less  bulky  than 
the  original  ones.  The  general  arrangement  of  the  work  is  the  same 
as  in  the  first  edition ;  and  the  new  matter  will  be  found  to  be  essen- 
tially of  a  practical  nature. 

For  the  flattering  manner  in  which  the  work  has  been  received  by 
the  profession,  and  for  the  encomiums  bestowed  upon  it  by  the 
periodical  press,  both  at  home  and  abroad,  I  feel  under  deep  obliga- 
tions. Such  testimony  is  the  highest  reward  which  an  author  can 
expect  for  his  labors.  A  translation  of  the  work  into  the  Dutch  lan- 
guage is  now  in  progress  at  Nieuwediep,  in  Holland,  and  will  appear 
at  an  early  day. 

To  Dr.  Eichard  J.  Dunglison  I  am  indebted  for  important  aid 
afforded  me  in  correcting  the  press,  and  in  preparing  the  new  index 
and  table  of  contents. 

S.  D.  GROSS. 

Jefferson  Medical  College, 

Philadelphia,  January  1st,  1862. 
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The  object  of  this  work  is  to  furnish  a  systematic  and  compre- 
hensive treatise  on  the  science  and  practice  of  surgery,  considered  in 
the  broadest  sense ;  one  that  shall  serve  the  practitioner  as  a  faithful 
and  available  guide  in  his  daily  routine  of  duty.  It  has  been  too 
much  the  custom  of  modern  writers  on  this  department  of  the  heal- 
ing art  to  omit  certain  topics  altogether,  and  to  speak  of  others  at 
undue  length,  evidently  assuming  that  their  readers  could  readily 
supply  the  deficiencies  from  other  sources,  or  that  what  has  been  thus 
slighted  is  of  no  particular  practical  value.  My  aim  has  been  to 
embrace  the  whole  domain  of  surgery,  and  to  allot  to  every  subject 
its  legitimate  claim  to  notice  in  the  great  family  of  external  diseases 
and  accidents.  How  far  this  object  has  been  accomplished,  it  is  not 
for  me  to  determine.  It  may  safely  be  affirmed,  however,  that  there 
is  no  topic,  properly  appertaining  to  surgery,  that  will  not  be  found 
to  be  discussed,  to  a  greater  or  less  extent,  in  these  volumes.  If  a 
larger  space  than  is  customary  has  been  devoted  to  the  consideration 
of  inflammation  and  its  results,  or  the  great  principles  of  surgery,  it 
is  because  of  the  conviction,  grounded  upon  long  and  close  observa- 
tion, that  there  are  no  subjects  so  little  understood  by  the  general 
practitioner.  Special  attention  has  also  been  bestowed  upon  the  dis- 
crimination of  diseases ;  and  an  elaborate  chapter  has  been  introduced 
on  general  diagnosis. 

The  work,  although  presented,  as  its  title  indicates,  as  a  formal  and 
systematic  treatise,  is  founded  upon  the  courses  of  lectures  which  it 
has  devolved  upon  me  to  deliver  during  the  last  twenty  years ;  first 
in  the  University  of  Louisville,  for  a  long  time  the  most  flourishing 
medical  school  in  the  Southwest,  and  more  recently  in  the  Jefferson 
Medical  College  of  this  city,  in  which  I  had  the  honor,  in  1828,  to 
receive  my  degree.  During  all  that  period,  I  have  been  unceasingly 
devoted  to  the  duties  of  an  arduous  practice,  both  private  and  public ; 
to  the  study  of  the  great  masters  of  the  art  and  science  of  medicine 
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and  surgery;  and  to  the  composition  of  various  monographs  having 
a  direct  bearing  upon  a  number  of  the  subjects  discussed  in  tbese 
volumes.  The  work  should,  therefore,  be  regarded  as  embodying  the 
results  of  a  large  personal,  if  not  of  a  ripe  experience,  of  extensive 
reading,  and  much  reflection:  in  a  word,  as  exhibiting  surgery  as  I 
myself  understand  it,  and  as  I  have,  for  so  many  years,  conscientiously 
taught  it.  If,  upon  certain  points  of  doctrine,  I  have  been  obliged  to 
differ  from  colaborers  of  acknowledged  authority  and  of  the  highest 
professional  eminence,  it  is  because  I  have  found  it  impossible  to  do 
otherwise.  As  Luther  said  at  the  diet  of  Worms,  "hier  stehe  ich,  ich 
kann  nicht  anders,"  so  I  may  declare  that  what  I  have  here  written,  I 
have  written  under  a  solemn  conviction  of  its  truth,  though  certainly 
not  without  a  strong  sense  of  my  fallibility  and  shortcomings. 

In  the  composition  of  a  work  so  extensive  as  this,  comprising  so 
many  and  such  diversified  topics,  no  man,  however  great  his  oppor- 
tunities for  observation,  could  possibly  rely  entirely  upon  his  own 
resources ;  for  there  are  certain  diseases,  and  also  certain  accidents, 
so  infrequent  in  their  occurrence  as  hardly  to  come  under  notice  even 
once  in  a  long  lifetime ;  and  it  is,  therefore,  only  by  availing  himself 
of  the  recorded  experience  of  the  profession  that  an  author  can  hope 
to  be  able  to  communicate  full  and  satisfactory  information  respecting 
them.  I  have,  accordingly,  made  free  use,  wherever  this  was  deemed 
necessary,  of  the  labors  of  my  contemporaries,  both  among  systematic 
writers  and  the  contributors  to  the  periodical  press  of  this  and  other 
countries.  To  the  excellent  works  of  Erichsen,  Miller,  and  Fergusson, 
so  well  known  on  this  side  of  the  Atlantic,  I  have  frequently  referred 
as  embodying  the  latest  resume  of  the  art  and  science  of  surgery 
among  our  British  brethren :  while  I  have  not  neglected  to  consult 
some  of  the  more  recent  treatises  in  the  French  and  German  lan- 
guages, as  well  as  numerous  monographs. 

Of  the  engravings  which  adorn  the  volumes,  nearly  four  hundred 
are  original,  the  remainder  having  been  borrowed  from  different 
writers,  as  Liston,  Cooper,  Fergusson,  Marcet,  Bennett,  Miller,  Cur- 
ling. Tamplin,  Lawrence,  W.  Jones,  Dalrymple,  Pirrie,  Erichsen, 
Druitt,  Ashton,  Toynbee,  Barwell,  and  Mutter.  To  Mr.  Gem  rig,  the 
eminent  cutler,  I  am  indebted  for  numerous  illustrations,  many  of 
them  specially  prepared  for  the  work,  of  the  latest  and  most  approved 
styles  of  instruments.  Mr.  Kolbe,  another  excellent  manufacturer,  has 
also  placed  me  under  obligations  for  several  similar  favors. 

To  Professor  Wright,  of  Montreal,  Dr.  E.  Williams,  of  Cincinnati, 
Dr.  Lente,  of  New  York,  and  Dr.  Packard,  Dr.  James  Darrach,  and 
Dr.  Walter  F.  Atlee,  of  this  city,  my  acknowledgments  are  due  for 
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various  favors  received  during  the  progress  of  the  work.  To  Dr. 
Bozeman,  of  Alabama,  a  valued  friend  and  former  pupil,  I  am  in- 
debted for  a  complete  series  of  drawings  illustrative  of  his  peculiar 
mode  of  operating  for  the  cure  of  vesico-vaginal  fistule.  The  index, 
which  will  be  found  to  be  unusually  elaborate,  has  been  prepared, 
with  great  care,  by  my  son,  Dr.  S.  W.  Gross. 

The  mechanical  execution  of  the  work  will,  I  doubt  not,  meet  with 
general  approval.  The  publishers  have  spared  neither  pains  nor  ex- 
pense to  render  it  as  perfect,  in  this  respect,  as  possible.  To  Messrs. 
Baxter  and  Harley,  engravers,  and  Mr.  Collins,  printer,  my  best  thanks 
are  due  for  the  able  manner  in  which  they  have  executed  their  re- 
spective tasks. 

S.  D.  GROSS. 

July  8,  1859. 
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SYSTEM   OF    SURGERY. 


PRELIMINARY   OBSERVATIONS. 

Under  the  division  of  General  Surgery,  I  shall  consider,  at  some  length, 
the  leading  facts  illustrative  of  the  great  principles  of  surgical  diseases  and 
injuries,  and  of  the  operations  necessary  for  their  relief,  removal,  or  cure. 
Beginning  with  the  subjects  of  irritation,  sympathy,  and  congestion,  as  inti- 
mately concerned  in  the  production  and  maintenance  of  many  of  the  most 
common  and  interesting  morbid  phenomena,  I  shall  pass  successively  in  re- 
view all  that  relates,  generally  speaking,  to  inflammation  and  its  effects,  tex- 
tural  changes,  new  formations,  whether  benign  or  malignant,  wounds,  and 
poisons ;  as  all  these  affections  are  liable  to  occur  in  every  organ,  tissue,  and 
region  of  the  body.  To  this  division  of  the  work,  also,  naturally  appertain 
the  subjects  of  general  diagnosis,  surgical  instruments,  and  other  appliances ; 
and,  lastly,  anaesthetics,  or  the  means  of  averting  pain  during  the  perform- 
ance of  surgical  operations,  and  in  the  reduction  of  hernia,  fractures,  and 
dislocations.  Such  an  arrangement  is  suggested  not  less  by  common  sense 
than  by  sound  experience  ;  for  it  is  just  as  necessary  in  surgery  to  pass  from 
the  known  to  the  unknown,  or  from  the  more  simple  to  the  more  complex 
portion  of  the  various  topics  which  fall  within  its  province,  as  it  is  in  the 
study  of  mathematics,  or  any  other  abstruse  science. 

The  above  subjects  being  disposed  of,  we  shall  come  to  that  of  Special 
Surgery,  embracing  an  account  of  the  various  surgical  diseases,  injuries,  and 
malformations  of  particular  organs,  tissues,  and  regions  of  the  body.  The 
general  principles  or  great  doctrines  of  sui'gery  being  understood,  a  know- 
ledge of  the  various  topics  discussed  in  this  part  of  the  work  will  be  a  com- 
paratively easy  task.  4 

The  word  surgery  is  a  corruption  of  chirurgery,  derived  from  a  Greek 
compound,  literally  signifying  manual  procedure.  Hence,  surgery  was  for  a 
long  time  regarded  merely  as  a  kind  of  handicraft,  fit  to  be  exercised  only 
by  men  of  inferior  attainment,  ability,  and  skill.  For  many  ages,  in  fact,  the 
chirurgeon  was  nothing  but  the  servant  of  the  physician,  without  whose  ad- 
vice and  direction  he  was  never  permitted  to  perform  any  operation,  however 
simple.  He  had  no  agency  whatever  in  preparing  the  system  for  the  ap- 
proaching ordeal,  nor  any  hand  in  the  after-treatment  of  the  case.  His  task 
was  completed  when  he  had  made  his  incisions,  spilt  a  certain  quantity  of 
blood,  and  relieved  the  suffering  organ  from  impending  clanger,  by  restoring 
it  to  its  natural  position,  or  ridding  it  of  foreign  substances.  His  occupa- 
tion was  a  mere  mechanical  one ;  and,  although  there  can  be  no  doubt  that 
he  often  possessed  great  manual  dexterity,  yet  it  is  obvious  that  his  very  edu- 
cation unfitted  him  for  the  exercise  of  the  more  lofty  duties  of  his  profession. 
The  contrast  between  the  surgery  of  former  times  and  that  of  the  present 
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day,  forms  one  of  the  brightest  pages  in  the  history  of  human  progress  and 
human  achievement.  Redeemed  and  purified  by  the  genius  of  modern  dis- 
covery, it  is  no  longer  a  handicraft,  but  a  science  and  an  art,  reduced,  if  not 
to  perfection,  to  principles  as  accurate  as  any  that  have  been  introduced  into 
the  study  of  the  natural  sciences  in  general,  of  which,  in  fact,  it  forms  one 
of  the  most  interesting  and  useful  branches. 

Surgery,  thus  improved  and  perfected,  can  no  longer  be  separated  from 
medicine;  any  attempt  to  produce  such  a  severance  must  prove  abortive. 
They  are,  in  point  of  fact,  one  and  the  same  science,  and  therefore  indivisi- 
ble. No  surgeon  can  practise  his  profession  with  credit  to  himself,  or  bene- 
fit to  his  fellow-creatures,  if  he  is  not  an  enlightened  physician,  or  deeply 
grounded  in  a  knowledge  of  the  great  doctrines  of  disease.  He  may,  it  is 
true,  be  an  excellent  operator,  a  good  mechanic ;  but  unless  he  is  an  able 
pathologist  and  therapeutist,  he  is  unworthy  to  be  intrusted  with  the  health 
and  life  of  the  humblest  citizen. 

Surgery  has  occasionally  been  separated  into  two  distinct  branches,  medi- 
cal and  operative  ;  the  former  treating,  as  the  name  implies,  of  the  principles 
of  the  science,  or  of  the  nature  of  disease,  and  of  its  management  by  drugs ;  the 
latter,  of  the  various  manual,  instrumental,  and  mechanical  procedures  con- 
sidered necessary  for  the  cure  of  external  affections,  and  the  repair  of  muti- 
lated structures.  Upon  this  plan  have  been  constructed  several  very  excel- 
lent modern  works,  as  those  of  Liston,  Miller,  Fergusson,  Sedillot,  Blasius, 
Yelpeau,  Pancoast,  and  Smith ;  but  it  is  questionable  whether  such  a  man- 
ner of  treating  the  subject  is  altogether  judicious,  as  it  is  certainly  calculated 
to  invest  the  operative  part  of  surgery  with  a  degree  of  importance  that  does 
not  legitimately  belong  to  it,  and  which  may  lead,  especially  on  the  part  of 
the  young  practitioner,  to  erroneous  conceptions  of  the  true  province  and 
dignity  of  surgery,  considered  as  a  science  and  an  art.  A  work  on  surgery, 
or,  indeed,  on  any  subject,  without  principles,  may  be  compared  to  a  vessel 
at  sea  without  helm  or  rudder  to  guide  it  to  its  place  of  destination.  If, 
therefore,  there  is  anyone  part  of  the  present  treatise  upon  the  study  of  which 
I  would  insist  more  than  upon  that  of  any  other,  it  is  that  which  treats  of  the 
great  principles  of  surgery,  as  comprised  under  the  head  of  inflammation, 
wounds,  morbid  deposits,  new  growths,  and  morbid  poisons.  Let  the  stu- 
dent make  himself  fully  acquainted  with  these  details,  and  he  can  hardly  fail 
to  become  an  enlightened  and  judicious  practitioner.  Let  him  learn  princi- 
ples, and  he  will  be  able  to  form  a  more  just  appreciation  of  what  is  merely 
operative. 


IRRITATION.  3T 


CHAPTER   I. 

IRRITATION,    SYMPATHY,    AND    IDIOSYNCRASY. 

It  is  perhaps  impossible,  in  the  present  state  of  the  science,  to  offer  any 
satisfactory  definition  of  irritation,  or  to  assign  to  this  expression  its  true 
pathological  and  practical  import,  without  an  intimate  knowledge  of  sym- 
pathy, or  of  those  various  and  mysterious  relations,  anatomical  and  functional, 
which  exist  among  the  different  organs  and  tissues  of  the  body,  and  which 
thus  serve  to  bind  them  all  up  into  one  harmonious,  uniform,  and  connected 
system.  Irritation  and  sympathy  are  not  only  closely  associated  together,  in 
all  the  great  operations  of  the  economy,  but  they  so  constantly  run  into  each 
other,  as  to  render  it  impossible  always  to  draw  a  precise  line  of  distinction 
between  them,  or  to  determine  what  part  they  respectively  play  in  the  pro- 
duction, propagation,  and  effect  of  disease.  Much  of  what  has  been  written 
upon  these  topics  has  necessarily  been  exceedingly  obscure,  depending  not 
merely  upon  the  intrinsic  difficulties  of  the  subject — great  and  perplexing  as 
they  certainly  are — but  upon  the  unphilosophical  manner  in  which  they  have, 
for  the  most  part,  been  discussed  by  surgeons,  whose  authority  has  not  only 
never  been  disputed,  but  regarded  with  a  blind  devotion  as  surprising  as  it 
has  generally  been  unaccountable.  To  arrive  at  any  other  conclusion  from  an 
attentive  perusal  of  their  writings,  is  impossible.  Every  page,  nay,  almost 
every  paragraph,  bears  testimony  to  the  fact  that  they  have  constantly  con- 
founded together  affections  of  a  very  different,  and  even  of  an  opposite  nature  ; 
that  they  have,  in  numberless  instances,  violated  their  own  definitions  of  dis- 
ease ;  and  that  they  have  attempted  to  establish  systems  of  treatment  based 
upon  principles  of  the  most  erroneous  and  unfounded  character. 

What  is  irritation  ?  Is  it  an  entity,  or  a  mere  myth,  a  certain  undefinable 
something,  which  no  one  can  see,  but  which  every  one  may  recognize  by  its 
effects  ?  Perhaps  the  best  definition  we  can  give  of  it  is,  that  it  is  a  dis- 
ordered state  of  the  nerves  of  the  affected  part,  attended  with  more  or  less 
pain  and  functional  disturbance,  but  not  with  inflammation,  although  it  may 
lead  to  that  result,  if  not  timeously  arrested  ;  in  other  words,  irritation  is  a 
disease  whose  predominant  symptom  is  nervous  derangement.  Yievved  in 
this  light,  it  may  be  considered  as  bearing  the  same  relation  to  the  nervous 
system  that  inflammation  bears  to  the  vascular;  the  one  consists  essentially  in 
disordered  sensation,  the  other  in  disordered  circulation  ;  in  the  one  there  is 
pain,  but  it  is  the  pain  of  perverted  sensation,  in  the  other  there  is  pain  also, 
but  it  is  the  pain  of  inflammation,  as  is  evinced  by  the  concomitant  vascular 
injection,  discoloration,  and  tumefaction,  which  are  wanting  in  the  former. 
The  differences  between  irritation  and  inflammation  have  sometimes  been 
defined  by  stating  that  the  former  terminates  where  the  latter  begins ;  just  as 
congestion  may  be  said  not  to  be  inflammation,  but  the  prelude  to  that  affec- 
tion. Both  may  be  merged  in  the  latter  disease,  and  may,  consequently, 
serve  to  augment  and  perpetuate  it. 

Irritation  may  be  of  limited  extent,  as  when  it  is  confined  to  one  particular 
organ,  or  part  of  the  body,  and  is  then  said  to  be  local ;  on  the  other  hand, 
it  is  sometimes  widely  diffused,  manifesting  itself  at  numerous  points,  and 
constituting  what  is  termed  general  irritation,  of  which  one  of  the  most 
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familiar  illustrations  occurs  in  nervous  shock,  consequent  upon  severe  injury. 
It  is  also  divided  into  direct  and  indirect ;  in  the  former  case,  the  irritation 
displays  itself  at  the  place  of  the  morbific  impression;  in  the  latter,  on  the 
contrary,  it  occurs  at  a  situation  more  or  less  remote,  sympathy  and  reflex 
action  being  the  agents  of  its  transmission.  An  example  of  direct  irritation 
is  afforded  in  the  intolerance  of  light  which  results  from  over-fatigue  of  the 
eye,  and  of  the  indirect,  in  the  convulsions  which  supervene  upon  the  presence 
of  worms  in  the  alimentary  canal,  the  irritation  being  communicated  here 
from  the  nerves  of  the  bowels  to  the  spinal  cord,  or  the  cerebrospinal  axis, 
and  from  thence  to  the  nerves  of  the  voluntary  muscles,  the  seat  of  the  spas- 
modic action. 

Local  irritation  may  manifest  itself  in  a  great  variety  of  ways  and  circum- 
stances. It  is  generally  excited  by  the  contact  of  some  extraneous  substance, 
or  agent,  foreign  to  the  part,  and,  therefore,  a  source  of  offence  to  it.  Thus, 
a  drop  of  alcohol,  falling  upon  the  eye,  instantly  produces  pain,  and  injec- 
tion of  the  conjunctiva,  with  an  abundant  flow  of  tears ;  the  organ  resents 
the  aggression,  and  the  consequence  is  a  marked  perversion  both  of  sensa- 
tion and  circulation,  which,  the  exciting  cause  ceasing  to  operate,  soon  passes 
off,  the  parts  regaining  their  comfort  aud  accustomed  action  ;  or,  the  cause 
continuing  in  play,  violent  and  even  destructive  inflammation  may  succeed, 
the  minor  evil  being  merged  into  the  major.  A  pinch  of  snuff  will  excite 
sneezing  by  the  irritation  which  its  presence  induces  in  the  pituitary  mem- 
brane ;  on  the  same  principle,  some  emetics  cause  vomiting,  some  cathartics 
purging,  and  some  diuretics  an  increased  secretion  of  urine.  When  the  hand 
is  held  near  a  hot  stove,  or  rubbed  with  spirits  of  ammonia,  the  skin  pre- 
sently shows  signs  of  irritation  ;  its  sensibility  is  perverted,  it  burns  and 
stings,  and  becomes  intensely  red.  All  these,  and  numerous  other  analogous 
cases  that  might  be  easily  adduced,  if  it  were  necessary,  are  examples  of  local 
irritation,  or  of  perverted  nervous  action,  accompanied  by  vascular  determi- 
nation, but  not  by  inflammation,  although  such  an  event  is  certain  to  occur, 
if  the  exciting  cause  of  the  irritation  be  not  promptly  removed. 

Indirect,  or  reflex  irritation,  like  the  direct,  also  displays  itself  in  different 
ways,  and  not  unfrequently  in  a  manner  not  less  singular  than  perplexing, 
defying  all  effort  at  explanation.  The  subject  offers  a  wide  field  for  contem- 
plation and  study.  Time  and  space  will  permit  me  to  glance  only  at  a  few 
of  the  more  prominent  facts  which  naturally  connect  themselves  with  such  a 
discussion.  To  do  anything  even  like  partial  justice  to  the  subject,  it  will  be 
proper  to  consider  it  in  relation  to  the  principal  organs  of  the  body,  a  pro- 
cedure which  will  necessarily  bring  up  the  question  of  sympathy,  as  a  know- 
ledge of  the  latter  is  indispensable  to  a  correct  appreciation  of  the  former,  and 
conversely. 

It  would  be  out  of  place  in  a  work  of  this  kind  to  inquire  into  the  nature 
of  sympathy.  All  that  we  know  respecting  it  is,  that  there  exists,  both  in 
health  and  in  disease,  an  intimate  relationship  between  certain  organs  aud 
tissues,  the  result  either  of  a  continuity  of  structure,  similarity  of  tissue  or 
of  ties,  of  which  anatomy  and  physiology  have  failed  to  point  out  the  true 
character.  In  health,  this  action  is  carried  on  so  imperceptibly  as  to  escape 
attention  ;  but,  whenever  there  is  any  serious  disorder  of  the  system,  it  mani- 
fests itself  at  every  point,  serving  at  once,  at  least  in  many  cases,  to  indicate 
the  nature  of  the  lesion,  and  the  particular  tissues,  or  set  of  textures  which 
it  implicates.  It  is  not  difficult  to  account  for  the  sympathy  that  exists  be- 
tween parts  that  are  uuited  together  by  continuity  of  structure,  as,  for  instance 
the  eye  and  nose,  or  the  bladder  and  urethra;  or  by  similarity  of  structure' 
as  the  fibrous  membranes,  whose  diseases,  as  gout  and  rheumatism  are  some- 
times suddenly  transferred  from  one  to  another ;  but,  in  other  cases—and 
these  constitute  some  of  the  most  iuteresting  and  important  exceptions— uo 
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connection  of  any  kind  can  be  traced,  and  we  are  therefore  left  in  doubt 
in  respect  to  its  real  character.  It  is  only,  then,  by  studying  these  effects, 
as  they  exhibit  themselves  in  different  parts  of  the  body,  and  under  different 
circumstances,  that  our  knowledge  of  them  can  be  made  practically  available 
at  the  bedside. 

1.  Brain. — The  brain,  from  its  elevated  position  in  the  scale  of  organs, 
and  its  importance  to  health  and  life,  is  subject,  in  a  remarkable  degree,  to 
the  causes  which  develop  and  influence  irritation.  Connected,  either  directly 
or  indirectly,  with  every  other  organ  and  tissue  of  the  body,  its  functions  are 
liable  to  be  disturbed  in  every  variety  of  way,  and  in  every  possible  degree, 
from  the  most  simple  and  almost  imperceptible  departure  from  the  normal 
standard  to  the  most  complete  and  thorough  perversion,  amounting,  at  times, 
to  total  annihilation  of  sensation.  Hence,  it  is  not  surprising  that  while  the 
brain  is  itself  a  source  of  irritation  to  other  parts,  it  should,  in  its  turn,  be 
more  or  less  seriously  affected  by  irritation  having  its  seat  in  remote  struc- 
tures operating  upon  it  through  sympathy,  or  reflex  action.  It  is  in  this 
manner  that  are  developed  many  of  the  most  distressing  diseases  of  the  cere- 
brum and  cerebellum,  and,  also,  as  a  natural  consequence,  of  the  mind  ;  and, 
what  is  remarkable  is,  that  some  of  the  most  disastrous  lesions  often  have 
their  origin  in  apparently  the  most  trivial  cerebral  irritation,  which,  but  for 
neglect  or  ignorance,  might  usually  be  relieved  by  the  most  simple  treatment. 
The  arachnitis  of  infancy  generally  begins  in  reflex  irritation,  which  has  its 
seat  in  the  bowels,  stomach,  liver,  skin,  or  gums,  fretted,  perhaps,  by  the 
pressure  of  an  advancing  tooth.  Such  cases  are  of  constant  occurrence  in 
this  country,  during  our  hot  summer  months,  and  there  are  none  which  are 
more  justly  dreaded  by  the  practitioner.  The  influence  of  this  kind  of  irrita- 
tion is  often  forcibly  exhibited  in  traumatic  delirium,  or  that  excited  state  of 
the  brain  consequent  upon  accidents  and  operations,  especially  in  subjects  of 
intemperate  habits  and  of  a  nervous  temperament ;  the  brain  appears  to  be 
in  a  state  of  the  utmost  tension  from  pent-up  irritability,  which  nothing  but 
the  most  liberal  use  of  anodynes  can  generally  control ;  all  the  symptoms  are 
such  as  to  preclude  the  idea  of  the  existence  of  inflammation  in  the  cerebral 
substauce,  nor  is  it  by  any  means  certain  that  there  is  always  gastritis,  although 
usually  there  is  marked  derangement  of  the  stomach.  In  disorder  of  the 
uterus,  the  brain  is  often  affected  by  reflex  irritation,  as  is  plainly  evinced  by 
the  eccentric  phenomena  which  so  generally  attend  hysterical  diseases. 

On  the  other  hand,  disease  of  the  brain  is  often  productive  of  serious  irri- 
tation, or  disease  in  other  parts.  Thus,  after  concussion  of  this  organ,  it  is 
by  no  means  uncommon,  after  the  main  symptoms  of  the  accident  have  sub- 
sided, to  meet  with  paralysis  of  one  side  of  the  face,  occasional  vomiting, 
constipation  of  the  bowels,  irritability  of  the  bladder,  or  disease  of  the  sphinc- 
ters, causing  involuntary  discharges  of  urine  and  feces. 

The  sympathetic  relations  between  the  cerebellum  and  testes  have  always 
been  a  matter  of  observation,  and  afford  a  ready  explanation  of  the  occurrence 
of  certain  diseases,  which,  but  for  a  knowledge  of  this  fact,  would  be  impos- 
sible. Military  surgeons  long  ago  noticed  that  wounds  of  the  occiput,  even 
when  they  do  not  involve  the  substance  of  this  portion  of  the  brain,  are  often 
followed,  at  variable  periods  after  recovery,  by  atrophy  of  the  testicles.  In- 
juries of  the  cerebellum  have  been  known  to  be  succeeded  within  a  short  time 
after  their  infliction  by  the  most  violent  sexual  excitement.  In  a  case  of  gun- 
shot wound,  the  particulars  of  which  have  been  related  to  me  by  Dr.  Donne, 
of  Kentucky,  this  sexual  irritation  existed  in  a  most  remarkable  degree.  The 
man  was  twenty-five  years  of  age,  and  the  ball,  discharged  from  a  common 
rifle,  penetrated  the  skull  near  the  lambdoidal  suture,  whence  it  passed 
obliquely  downwards  and  backwards,  lodging,  there  was  every   reason  to 
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believe,  in  the  cerebellum.  The  reaction,  which  was  very  slow,  was  attended 
with  excessive  excitement  of  the  genital  organs.  Intense  priapism  supervened 
on  the  fifth  day,  attended  with  the  most  extraordinary  salacity,  which  formed 
the  all-absorbing  topic  of  his  remarks  during  his  semilucid  intervals  up  to 
the  time  of  his  death,  nine  days  after  the  receipt  of  the  injury.  Nocturnal 
pollutions  and  the  habit  of  onanism,  in  their  most  degrading  forms,  are  often 
excited  and  kept  up  by  a  diseased  state  of  the  brain  operating  prejudicially 
upon  the  testes  and  seminal  vesicles.  The  effect  may  be  produced  simply  by 
inflammation  of  the  cerebral  tissues,  or  by  the  pressure  occasioned  by  some 
morbid  growth,  as  a  fibrous,  scrofulous,  or  encephaloid  tumor. 

2.  Spinal  Cord. — The  study  of  the  sympathies  and  irritations  of  the  spinal 
cord  naturally  follows  that  of  the  brain.  Connected  as  this  cord  is,  on  the  one 
hand,  by  the  nerves  which  are  detached  from  its  substance,  with  the  organs 
of  Volition  and  of  special  sensation,  and,  on  the  other,  by  the  anastomoses  of 
these  same  nerves  with  those  of  the  great  trisplanchnic  system,  its  sympathies 
and  relations  are  as  universal  as  they  are  close  and  intricate.  Hence  what- 
ever has  a  tendency  to  derange  these  consentaneous  movements,  must  neces- 
sarily be  a  source  of  disease,  often  of  a  wide-spread,  if  not  of  an  all-absorbing 
character.  Concussion,  for  example,  of  the  spinal  cord,  when  not  immediately 
followed  by  death,  is  generally  productive  of  excessive  prostration  of  the  vital 
powers,  hardly  less  extensive  and  fatal  than  that  of  the  brain  itself.  Life 
often  hangs  literally  for  hours  upon  a  mere  thread  ;  the  face  is  ghastly  pale, 
the  pulse  weak  and  fluttering,  the  breathing  hardly  perceptible.  In  the 
milder  forms,  the  mind  is  frequently  disordered  for  days,  the  bladder  is  ex- 
cessively irritable,  the  bowels  are  costive,  the  eye  sees  objects  confusedly,  and 
the  ear  is  incapable  of  accurately  noting  sound.  There  are  many  diseases 
which  may  induce  spinal  irritation;  I  shall  allude  only  to  inflammation, 
ulceration,  and  displacement  of  the  uterus,  the  practice  of  self-pollution,  con- 
stipation of  the  bowels,  and  chronic  gastric  disorder.  On  the  other  hand, 
spinal  irritation  is  capable  of  sending  its  baneful  influence  through  every 
portion  of  the  system,  deranging  the  functions  of  every  organ,  and  causing  a 
train  of  phenomena  frequently  as  distressing  as  they  are  enigmatical,  or 
difficult  of  interpretation.  Xervous  headache,  hemicrania,  partial  paralysis, 
imperfect  sight,  partial  aphonia,  embarrassed  respiration,  palpitation  of  the 
heart,  gastric  irritation,  vitiated  appetite,  costiveness,  and  disorder  of  the 
menstrual  secretion  are  often  directly  traceable  to  disease  of  the  spinal  cord 
and  its  envelops ;  and  no  practitioner  can  make  much  progress  towards  a 
cure  in  these  affections  without  bearing  in  mind  the  sources  whence  they 
spring.  The  renal  secretion  is  often  greatly  deranged  by  disease  and  injury 
of  the  spinal  cord,  and  a  very  common  effect  of  such  lesions  is  a  tendency  to 
various  deposits,  especially  the  lithic  and  phosphatic.  The  bladder  is  also 
apt  to  suffer  under  such  circumstances  ;  becoming  irritable,  inflamed,  and  the 
seat  of  calculus,  especially  when  the  spinal  cord  has  been  severely  concussed 
wounded,  or  compressed.  Many  cases  of  neuralgia,  gout,  and  rheumatism 
owe  their  origin,  there  is  reason  to  believe,  to  disorder  of  the  spinal  cord,  or 
the  spinal  cord  and  brain. 

3.  Nerves.—  The  nerves,  those  agents  which  convey  to  and  from  the  brain 
and  spinal  cord  the  impressions  made  upon  the  various  organs  of  the  body 
are  themselves  not  unfrequently  the  seats  of  serious  diseases  and  injuries' 
serving  to  modify  and  pervert  their  functions.  A  spiculum  of  bone,  a  ball' 
or  the  point  of  a  needle,  pressing  upon  a  nerve,  or  partially  imbedded  in  its 
substance,  has  often  been  productive  of  epilepsy,  partial  paralvsis,  loss  of 
sensation,  and  other  unpleasant  symptoms,  which  promptly  vanished  upon 
the  removal  of  the  foreign  body.  l 
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4.  Heart. — As  the  heart  is  sympathetically  connected  with  every  portion 
of  the  body,  so  there  are  few  diseases  which  are  not  capable  of  exerting  a 
prejudicial  influence  upon  its  action,  exalting  it  at  one  time  and  depressing 
it  at  another.  It  may  be  irritated  and  fretted  in  a  thousand  different  ways  ; 
now  by  this  thing  and  now  by  that ;  at  one  time  by  the  solids,  and  at  an- 
other by  the  blood,  its  natural  and  proper  stimulus.  Both  the  surgeon  and 
physician  daily  witness  examples  of  these  disturbing  agencies,  and  prepare 
to  meet  them  by  the  judicious  exercise  of  their  clinical  knowledge,  often  sadly 
tried  by  the  perplexing  and  dangerous  features  of  the  case.  There  is  no 
organ,  the  brain  hardly  excepted,  whose  action  varies  so  much  as  that  of  the 
heart  within  the  limits  of  health,  and  none  which  suffers  more  frequently  and 
profoundly  in  disease  and  accident.  The  blood  which,  on  the  one  hand, 
serves  to  animate  and  rouse  it,  and  which,  on  the  other,  it  is  obliged  at  every 
moment  to  propel  to  every  portion  of  the  body,  is  itself  one  of  the  greatest 
sources  of  irritation  to  which  it  is  so  constantly  exposed.  At  one  time  the 
cause  of  the  irritation  perhaps  is  plethora,  at  another  anaemia;  in  one  case  it 
may  be  due  to  an  undue  proportion  of  saline  matter,  in  another  to  the  pre- 
sence of  some  extraneous  substance.  Among  the  more  prolific  sources  of 
cardiac  irritation  are  disorder  of  the  digestive  apparatus,  mechanical  obstruc- 
tion to  the  circulation,  however  induced,  mental  emotion,  and  derangement 
of  the  liver,  uterus,  and  kidneys. 

In  injuries,  derangement  of  the  sympathetic  relations  of  the  heai"t  is  of 
constant  occurrence,  exhibiting  itself  in  various  forms  and  degrees,  from  the 
slightest  disorder  of  its  functions  to  almost  complete  annihilation  of  its  mus- 
cular powers.  In  shock,  the  pulsations  of  the  heart  are  weak  and  fluttering; 
in  compression  of  the  brain,  slow  and  laboring;  in  hemorrhage,  thrilling  and 
vibratory  ;  in  plethora,  strong  and  full ;  in  anaemia,  quick,  jerking,  and  ac- 
companied with  a  peculiar  systolic  murmur. 

Irritation  of  the  heart  is  often  aroused  by  compression  of  the  cardiac  nerves 
by  various  kinds  of  tumors,  by  aneurism  of  the  great  vessels,  and  by  diseases 
resident  in  its  own  tissues,  causing  them  to  act  in  an  irregular  and  imperfect 
manner. 

As  the  heart's  action  may  be  disordered  by  various  diseased  states  of  the 
body,  so  may  this  organ,  in  its  turn,  occasion  derangement  and  irritation  in 
other  structures,  leading  not  unfrequently  to  violent  inflammations  which  no 
remedial  measures,  however  judiciously  applied,  can  always  arrest  and  subdue. 
These  disordered  states  form  a  wide  field  of  study,  which  it  would  be  out  of 
place  to  pursue  in  a  work  of  this  kind.  The  intelligent  reader  will  not  fail 
to  appreciate  their  pathological  and  practical  import. 

5.  Lungs. — The  action  and  reaction  which  are  so  incessantly  going  on  be- 
tween the  lungs  and  the  rest  of  the  system  cannot  fail  to  strike  the  most 
superficial  observer.  From  the  importance  of  their  functions,  and  their  ex- 
tensive sympathetic  relations,  these  organs  are  subject  to  numerous  and  diver- 
sified changes,  the  influence  of  which,  upon  the  general  health,  can  only  be 
duly  estimated  by  a  profound  study  of  the  subject.  Whatever  seriously  affects 
the  functions  of  the  more  important  structures  is  sure,  sooner  or  later,  to  ex- 
ert an  unfavorable  impression  upon  the  lungs,  disordering  the  respiratory 
movements,  and  untowardly  interfering  with  the  aeration  of  the  blood,  or  the 
introduction  of  oxygen,  and  the  elimination  of  carbonic  acid.  Hence,  a  per- 
fectly healthy  state  of  these  organs  is  a  matter  of  paramount  importance  in 
the  treatment  of  every  case  of  injury  and  disease.  Among  the  more  common 
objects  of  attention,  with  this  view,  should  be  a  pure  state  of  the  atmosphere, 
the  use  of  wholesome  food,  and  the  correction  and  improvement  of  the  secre- 
tions, without  which  our  best  directed  efforts  will  often  fail  to  avert  irritation 
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and  disease,  or  to  combat  them  successfully  when  their  development  has  been 
unavoidable. 

6.  Stomach. — The  stomach,  possessing  a  wide  range  of  sympathy,  is  often 
the  seat,  not  less  than  the  cause,  of  severe  irritation.  Food  and  drink  are 
the  natural  stimulants  of  this  orgau,  and,  rationally  employed,  seldom  fail  to 
prove  wholesome.  But  when  the  laws  of  digestion  are  contravened  by 
dietetic  debauch  and  indiscretion ;  or,  in  other  words,  when  the  stomach  is 
overloaded  with  indigestible  articles,  nausea  and  vomiting,  with  more  or  less 
cerebral  and  other  disturbance,  are  the  necessary  and  inevitable  consequences. 
In  children  and  delicate  nervous  females,  such  abuse  often  manifests  its  effects 
in  the  most  violent  convulsions,  from  the  irritation  it  provokes  in  the  cere- 
bro-spinal  axis  and  the  nerves  which  are  distributed  to  the  voluntary  muscles. 
An  overloaded  stomach  frequently  brings  on  a  severe  attack  of  asthma,  pal- 
pitation of  the  heart,  indistinctness  of  vision,  and  distressing  noises  in  the  ears. 

Affections  of  the  oesophagus  often  create  excessive  irritation  of  the  sto- 
mach, manifesting  itself  in  nausea  and  vomiting.  Examples  of  this  morbid 
sympathy  occur  in  scirrhus  of  the  oesophagus,  as  well  as  in  ulceration  and 
ordinary  stricture  of  that  tube.  I  have  seen  a  foreign  body,  as  a  common 
cent,  lodged  in  the  oesophagus  of  a  child,  keep  up  nausea  and  vomiting  until 
it  was  extracted.  The  irritation  of  the  stomach,  produced  by  tickling  the 
fauces,  is  well  known  to  every  one.  On  the  other  hand,  the  oesophagus  is 
liable  to  suffer  very  seriously  from  disease  of  other  parts  of  the  body.  Thus, 
spasmodic  stricture  of  this  tube,  sometimes  of  an  exceedingly  severe  and 
intractable  character,  may  be  produced  by  disorder  of  the  stomach,  bowels, 
uterus,  or  spinal  cord,  which  can  only  be  relieved  by  addressing  our  remedies 
to  the  seat  of  the  primary  affection. 

1.  Bowels.  —  Disorder  of  the  bowels  is  a  prolific  source  of  irritation, 
exhibiting  itself  in  different  viscera  and  tissues ;  for  there  are  few  organs 
whose  sympathetic  relations  are  of  a  more  varied  and  extensive  character. 
We  have  already  alluded  to  the  effects  occasioned  by  the  presence  of  worms 
in  the  alimentary  canal ;  the  retention  of  irritating  matter  often  produces 
similar  impressions  upon  the  great  nervous  centres,  followed,  in  many  cases, 
especially  in  infants  and  delicate  nervous  persons,  by  violent  convulsions, 
disease  of  the  arachnoid  membrane,  and  palpitation  of  the  heart.  Itching  of 
the  nose,  and  various  affections  of  the  lips,  tongue,  and  fauces,  are  frequently 
directly  chargeable  to  dyspepsia,  constipation  and  other  gastro-enteric  de- 
rangement. What  is  called  sick  headache  affords  a  familiar  illustration  of 
cerebral  irritation  dependent  upon  disorder  of  the  stomach  and  bowels,  or  of 
these  organs  and  of  the  liver.  Costiveuess  never  fails,  when  long  continued, 
to  oppress  the  brain,  and  produce  a  sense  of  general  malaise. 

8.  Rectum.—  There  is  an  intimate  sympathetic  connection  between  the 
bladder  and  the  rectum ;  also  between  the  urethra  and  the  lower  bowel.  In 
dysentery,  hemorrhoids  and  fissure  of  the  anus,  strangury  and  spasmodic 
retention  of  urine  are  by  no  means  uncommon,  and  sometimes  constitute  a 
source  of  real  suffering.  The  ligation  of  a  pile  not  unfrequently  compels 
the  surgeon  to  use  the  catheter  for  drawing  off  the  urine;  and  I  have  known 
the  vesical  irritation  in  such  a  case  to  continue  for  several  days.  The  same 
affections  not  unfrequently  produce  spasmodic  stricture  of  the  urethra. 

9.  Teeth. — A  very  lively  sympathy  exists  between  the  teeth  and  some  of 
the  other  parts  of  the  body;  more  intimate  and  extensive  than  would  at  first 
sight  seem  possible.     Children,  from  the  pressure  of  the  teeth  upon  the  gams 
are  extremely  liable,  especially  during  our  hot  summer  months,  to  vomiting' 
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diarrhoea,  fever,  and  convulsions.  Arachnitis  occasionally  supervenes  upon 
difficult  dentition  ;  and  certain  affections  of  the  skin,  as  eczema  and  porrigo, 
are  frequently  directly  traceable  to  its  effects,  and  rendered  obstinate,  if  not 
temporarily  incurable,  by  its  persistence.  A  heated  and  tumid  state  of  the 
gums,  with  thirst  and  redness  of  the  skin,  should  be  promptly  met  by  the  free 
division  of  these  structures;  otherwise,  what  is  originally  a  mere  irritation  of 
the  brain,  stomach,  or  bowels,  may  soon  be  transformed  into  a  fatal  inflam- 
mation. 

A  decayed  tooth,  even  when  it  does  not  itself  ache,  will  often  cause  severe 
pain  in  the  face,  temple,  neck,  throat,  or  ear ;  generally,  but  by  no  means 
always,  on  the  corresponding  side,  doubtless  because  all  these  parts  are  sup- 
plied by  nerves  derived  from  the  same  sources.  When  the  ear  is  involved, 
the  pain  is  propagated  along  the  nervous  cord  of  the  tympanum,  a  filament 
of  the  second  branch  of  the  fifth  pair  of  cerebral  nerves.  A  carious  tooth 
occasionally  creates  violent  pain  in  a  sound  one,  though  at  a  distance  from 
it ;  and  the  suffering  ceases  the  moment  the  offending  tooth  is  extracted.  I 
have  known  a  severe  attack  of  pleurodynia  kept  up  by  a  diseased  tooth;  the 
patient  was  bled  and  purged,  but  relief  came  only  with  the  removal  of  the 
affected  stump.  Enlargement  of  the  lymphatic  ganglions  of  the  neck,  ulcers 
of  the  chin,  epilepsy,  hysteria,  dyspepsia,  and  various  other  affections,  some- 
times of  a  very  obstinate  and  distressing  character,  may  be  produced  by 
carious  teeth.  It  is  difficult  to  conceive  how  a  diseased  tooth  could  keep  up 
an  attack  of  rheumatism  of  the  hip,  and  yet  the  possibility  of  such  an  occur- 
rence is  established  by  some  well-authenticated  cases.  Dysmenorrhoea  has 
been  cured  by  the  extraction  of  several  of  the  large  grinders  ;  and  writers 
refer  to  instances  of  intermittent  fever  which  were  relieved  in  a  similar  man- 
ner, after  the  fruitless  employment,  for  several  months,  of  bark,  and  other 
remedies.  A  decayed  tooth  has  been  known  to  produce  neuralgia  of  the 
arm,  which  promptly  vanished  upon  its  removal. 

10.  Liver. — The  sympathetic  relations  of  the  liver  are  at  once  numerous  and 
diversified,  and  any  disturbance  in  them  is  generally  productive  of  irritation 
in  a  number  of  the  more  important  organs,  especially  the  stomach,  bowels, 
brain,  heart,  and  lungs.  The  skin  also  frequently  suffers  in  consequence  of 
hepatic  derangement,  and,  conversely,  the  liver  from  disorder  of  the  cutane- 
ous surface.  Various  medicines,  as  well  as  different  kinds  of  food,  are  capa- 
ble of  seriously  disturbing  the  functions  of  this  organ ;  and  it  is  well  known 
that  its  secretions  are  often  materially  disordered  by  the  direct  influence  of 
anxiety  or  strong  mental  emotion.  An  attack  of  jaundice  is  sometimes  in- 
stantaneously produced  by  severe  fright.  The  timid  duellist  and  the  affrighted 
soldier  often  suffer  from  this  kind  of  irritation.  Hepatic  abscesses  not  un- 
frequently  follow  upon  injury  of  the  skull  and  brain  ;  and,  on  the  other  hand, 
disease  of  the  liver  occasionally  provokes  serious  cerebral  irritation.  Dys- 
pnoea, palpitation  of  the  heart,  nausea,  flatulence,  and  vomiting,  are  common 
effects  of  disease  of  this  viscus.  Pain  in  the  top  of  the  right  shoulder  has 
long  been  recognized  by  physicians  as  a  symptom  of  hepatitis.  Violent  shock 
is  occasionally  followed  by  total  suppression  of  bile ;  and  the  passage  of  a 
gallstone  always  causes  intense  gastric  irritation. 

11.  Kidneys. — The  kidneys  have  important  sympathetic  relations  with 
different  parts  of  the  body,  manifesting  themselves  in  various  forms  of  irrita- 
tion, some  of  which  are  easily  explicable,  while  others  are  involved  in  impene- 
trable obscurity.  Thus,  it  is  easy  to  understand  why  a  renal  calculus  should 
excite  pain  in  the  urethra,  and  a  desire  to  urinate,  simply  by  remembering 
that  there  is  here  a  direct  continuity  of  structure,  the  mucous  membrane  of 
the  kidney  being  prolonged  as  far  as  the  head  of,  the  penis ;  but  it  is  very 
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difficult,  if  not  impossible,  to  comprehend  why  a  foreign  body  of  this  kind, 
as  it  descends  along  the  ureter,  should  occasion  retraction  of  the  testicles, 
and  excessive  irritability  of  the  stomach.  Severe  injuries,  involving  great 
shock  of  the  system,  are  often  followed  by  total  suppression  of  urine  ;  and, 
on  the  other  hand,  there  are  various  affections  in  which  this  fluid  is  poured 
out  in  enormous  quantity. 

12.  Bladder. — The  bladder  also  is  variously  affected  by  disturbance  of  its 
sympathetic  relations.  After  injuries,  as  compound  fractures  and  severe 
operations,  the  organ  is  often  incapable  of  contracting  upon  its  contents,  thus 
necessitating  the  employment  of  the  catheter ;  its  perceptive  faculties  are 
suspended,  and  a  few  days  usually  elapse  before  they  are  reinstated,  so  as  to 
enable  the  patient  to  pass  his  water  without  assistance.  Stone  in  the  bladder 
causes  pain  and  burning  in  the  head  of  the  penis,  and  retraction  of  the  testi- 
cle. Sometimes  the  pain  is  felt  in  the  knee,  heel,  and  foot ;  and  a  curious 
case  has  been  reported  where  it  was  seated  in  the  arm.  For  a  long  time  the 
professional  attendants  were  unable  to  discover  the  cause  of  the  suffering ; 
bat  at  length,  the  man  complaining  of  vesical  trouble,  a  sound  was  intro- 
duced, when  he  was  found  to  have  stone,  the  removal  of  which  put  at  once  a 
stop  to  the  unpleasant  symptom.  A  very  common  effect  of  stone  in  the 
bladder  is  spasm  of  the  sphincter  muscle  of  the  anus,  which  is  often  so  great 
as  to  interfere  with  the  passage  of  the  finger.  The  introduction  of  a  bougie 
into  the  urethra  occasionally  induces  swooning,  followed  by  violent  rigors 
and  high  fever;  and  cases  occur,  although  they  are  not  common,  of  severe 
pain  being  excited  in  the  extremity  of  the  coccyx  by  such  an  operation.  In 
the  female,  a  warty  tumor  at  the  orifice  of  the  urethra  will  occasionally  cause 
intense  pain  in  the  region  of  the  bladder  and  kidney,  with  a  frequent  desire 
to  urinate,  and  excessive  scalding  in  passing  water;  in  short,  a  train  of  phe- 
nomena closely  resembling  that  produced  by  vesical  calculus. 

13.  Uterus. — There  is  perhaps  no  class  of  sympathies  of  greater  interest, 
in  a  pathological  and  practical  point  of  view,  than  those  which  subsist  be- 
tween the  uterus  and  the  general  system.  It  was  a  knowledge  of  this  cir- 
cumstance which  induced  Aristotle  to  say  that  the  womb  was  an  animal  within 
an  animal.  The  morning  sickness  of  early  pregnancy,  the  hysterical  convul- 
sions, the  depraved  appetite,  the  rigors  which  usher  in  labor,  and  the 
contraction  of  the  uterus  when  the  cold  hand  is  suddenly  applied  to  the 
abdomen,  are  all  examples  of  the  mysterious  relations  by  which  this  organ  is 
bound  to  the  rest  of  the  body.  Nowhere  do  these  effects  display  themselves 
more  strikingly  than  between  the  uterus  and  the  mammary  gland.  Dunn"* 
pregnancy,  the  breasts  begin  to  sympathize  at  an  early  period,  as  is  evinced 
by  their  tender  and  tumid  condition  :  and  the  effect  which  the  application  of 
the  child  to  these  organs  has,  soon  after  delivery,  in  causing  after-pains,  is 
familiar  to  every  one.  A  knowledge  of  this  fact  has  induced  obstetric  prac- 
titioners to  take  advantage  of  this  means  as  a  remedy  for  inducing  contraction 
of  the  uterus  in  case  of  tardy  expulsion  of  the  placenta,  or  tendency  to 
hemorrhage  of  this  organ.  The  derangement  of  the  stomach  which  accom- 
panies prolapsus  of  the  uterus,  the  pain  and  swelling  of  the  mammary  "-land 
from  menstrual  irritation,  the  suppression  of  the  lacteal  secretion  in  puerperal 
fever,  and  the  occurrence  of  carcinomatous  disease  of  the  breast  at  the  decline 
of  life,  may  be  cited  as  additional  illustrations  of  the  intimate  connection 
between  the  womb  and  the  rest  of  the  system. 

14.  Testicle. — An  intimate  sympathy  exists  between  the  testicle  and  the 
parotid  gland.  In  mumps,  or  inflammation  of  the  latter  organ,  it  is  by  no 
means  uncommon  for  the  testicle,  after  the  lapse  of  some  days,'  to  take  on 
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inflammation  also,  and  generally  to  such  an  extent  as  to  bear  nearly  the  whole 
brunt  of  the  disease.  The  translation  of  the  morbid  action  is  usually  quite 
sudden,  and  the  suffering  of  the  testicle  is  often  much  greater  than  that  of 
the  parotid,  being  not  only  attended  with  severe  pain  and  swelling,  but  occa- 
sionally terminating  in  complete  atrophy  of  the  seminiferous  tubes.  In  what 
manner,  or  in  accordance  with  what  law  of  the  animal  economy,  this  occur- 
rence takes  place,  it  is  impossible  to  determine,  as  there  is  no  similarity  of 
texture  between  these  parts,  or  any  direct  nervous  connection.  The  parotid 
is  supplied  with  filaments  from  the  ascending  cervical  nerves,  and  with 
branches  from  the  fifth  cranial ;  the  testicle,  with  filaments  from  the  spermatic 
plexus,  formed  by  the  sympathetic. 

15.  Skin. — Remarkable  sympathies  exist  between  the  skin  and  the  mucous 
membrane  of  the  alimentary  canal,  as  well  as  between  the  cutaneous  tissues 
and  other  parts  of  the  body.  Irritations,  the  result  of  a  disturbance  of  these 
relationships,  are  of  frequent  occurrence,  and  serve  to  explain  many  morbid 
phenomena  which,  but  for  our  knowledge  of  this  circumstance,  would  be  a 
complete  mystery  to  us.  The  sympathy  between  the  skin  and  mucous  mem- 
branes is  particularly  close  and  intimate,  arising  from  their  great  similarity  of 
structure,  it  being  well  known  that  these  tissues  are  convertible  the  one  into 
the  other,  although  there  is  no  direct  connection  between  them,  except  at 
the  various  mucous  outlets ;  here,  however,  it  is  inseparable,  and  this  is  per- 
haps one  reason,  if  not  the  principal,  why  disease  of  the  one  is  so  apt  to  cause 
disorder  of  the  other.  The  fact  that  various  substances  taken  into  the 
stomach  as  food  and  medicine  often  produce  the  most  singular  cutaneous 
affections,  within  a  short  time  after  their  introduction,  is  of  daily  occurrence. 
Every  one's  experience  informs  him  of  certain  articles  which  he  cannot  use 
with  impunity.  There  is  no  doubt  that  many  diseases  of  the  skin,  generally 
of  a  very  simple  character,  are  often  greatly  aggravated  and  rendered  obsti- 
nate, by  inattention  to  the  diet  and  neglect  of  the  bowels  and  secretions;  and 
it  will  be  readily  conceded  that  the  practitioner  who  is  aware  of  all  this  pos- 
sesses a  great  advantage  in  the  cure  of  these  maladies  over  one  who  is  igno- 
rant of  the  circumstance,  or  wilfully  disregards  it.  It  is  generally  supposed 
that  the  skin  suffers  more  frequently  from  disorder  of  the  mucous  membranes 
than  the  latter  do  from  derangement  of  the  former ;  but  this  is  probably  a 
mistake.  It  must  not  be  forgotten  that  there  is  a  marked  difference  in  re- 
spect to  the  relative  frequency  of  the  affections  of  these  two  classes  of  struc- 
tures in  different  climates,  and  at  different  seasons  of  the  year.  In  tropical 
regions  the  prejudical  effects  of  a  disordered  state  of  the  skin  show  themselves 
in  a  great  variety  of  ways  in  the  mucous  membranes ;  especially  those  of  the 
stomach  and  bowels,  as  in  different  forms  of  gastric  irritation,  diarrhoea,  and 
dysentery.  Erysipelas,  carbuncle,  and  furuncle  are  generally  supposed,  and 
very  correctly,  to  be  essentially  connected  with  disease  of  the  cbylopoietic 
viscera ;  indeed  the  more  common  varieties  of  these  affections  usually  owe 
their  origin  to  derangement  of  the  stomach  and  bowels,  and  hence  the  prac- 
titioner rarely  makes  much  progress  towards  a  cure  if  he  loses  sight  of  this 
pathological  relation.  An  unhealthy  state  of  the  skin  often  produces  serious 
disease  of  the  eye,  brain,  lungs,  and  liver,  which  is  promptly  relieved  by 
attention  to  the  cutaneous  surface.  Observation  has  shown  that  in  bad  cases 
of  burns  and  scalds  life  is  not  unfrequently  destroyed  by  ulceration  of  the 
duodenum,  or  the  upper  portion  of  the  bowel,  and  yet  it  would  puzzle  the 
most  profound  physiologist  to  account  for  such  an  occurrence  by  a  reference 
to  any  of  the  known  laws  of  health  and  disease. 

1G.  Eyes. — It  is  notorious  that  the  eyes,  like  all  symmetrical  organs,  have 
an  important  sympathy,  not  only  with  each  other,  but  also  with  many  other 
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portions  of  the  body,  which  displays  itself  both  in  health  and  disease,  and 
not  unfrequently  becomes  a  cause  of  irritation  and  inflammation.  A  familiar 
example  of  this  internuncial  action  occurs  in  cataract.  When  one  eye  sutlers 
from  this  disease,  the  other,  at  no  distant  period,  is  very  apt  to  become 
affected  also.  Even  in  ordinary  ophthalmia  a  similar  liability  to  the  exten- 
sion of  the  morbid  action  is  exceedingly  common.  The  sound  eye  either 
soon  takes  on  inflammation,  or,  if  it  be  so  fortunate  as  to  escape  this  disease, 
it  is  sure  to  become  the  seat  of  such  an  amount  of  morbid  sensibility  as  to 
render  it  utterly  unfit,  for  the  time  being,  for  the  purposes  of  useful  vision. 
A  percussion  cap,  or  other  foreign  body,  lodged  in  one  eye,  has  not  unfre- 
quently been  the  cause  of  destructive  inflammation  in  the  other ;  and  this 
disposition  to  the  involvement  of  both  organs,  where  one  is  originally  ex- 
clusively affected,  is  nowhere  more  forcibly  and  painfully  exhibited  than  in 
amaurosis.  It  is  true  it  is  not  always  easy,  under  these  circumstances,  to 
determine,  in  any  given  case,  what  share  of  the  disease  in  the  eye  secondarily 
affected  is  due  to  the  influence  of  consentaneous  irritation,  or  to  the  operation 
of  the  same  morbific  agency  which  provoked  the  original  malady ;  but  it  may 
reasonably  be  assumed,  in  the  absence  of  positive  information,  that  much,  in 
the  majority  of  instances,  is  the  direct  result  of  deranged  sympathy.  This 
liability  of  the  eyes  to  participate  in  each  other's  diseases  seems  to  be  due  to 
the  intimate  connection  which  exists  between  the  optic  nerves ;  and  the  same 
circumstance  serves  to  explain  the  reason  why  the  eyes  are  so  frequently 
affected  in  organic  disorders  of  the  brain. 

The  eyes  and  nose  are  intimately  related  with  each  other,  first  through  the 
distribution  of  the  ophthalmic  branch  of  the  fifth  pair  of  nerves,  and  secondly 
through  the  pituitary  membrane,  which  is  prolonged  upwards  through  the 
lachrymal  passages  to  form  the  conjunctiva.  Hence  it  is  easy  to  see  how 
catarrhal  affections  should  induce  pain  and  redness  in  this  membrane  as  it  is 
reflected  over  the  eyes ;  how  snuff  should  excite  a  flow  of  tears ;  and  how 
sudden  exposure  of  the  eyes  to  a  strong  light  should  cause  sneezing.  The 
connections  which  the  frontal,  infra-orbitary,  and  other  nerves  form  with  the 
filaments  of  the  ophthalmic  ganglion  enable  us  to  explain  the  occurrence  of 
amaurosis  in  consequence  of  blows,  wounds,  and  neuralgia  of  the  face,  eye- 
brows, forehead,  and  temples. 

The  eyes  are  connected  with  the  abdominal  viscera,  particularly  the  stomach 
and  bowels,  through  the  medium  of  the  branches  of  the  sixth  pair  with  the 
great  sympathetic.  The  partial  blindness,  consequent  upon  gastro-enteric 
irritation,  is  readily  accounted  for  in  this  way;  and  the  same  circumstance 
serves  to  explain  the  dilated  state  of  the  pupil  which  occasionally  attends  the 
presence  of  worms  in  the  alimentary  canal  of  children.  It  is  probable  that 
the  pneumogastric  nerves  also  play  an  important  part  in  these  sympathetic 
relations,  otherwise  it  would  be  difficult  to  assign  a  reason  for  the  excessive 
nausea  and  vomiting  which  now  and  then  supervene  upon  injuries  and  ope- 
rations of  the  eye,  as  severe  blows  and  the  depression  of  the  cataract. 

The  eyes  and  teeth  sometimes  actively  sympathize  with  each  other,  caries 
of  the  latter  occasionally  keeping  up  violent  inflammation  of  the  former, 
which  promptly  disappears  upon  the  removal  of  the  offending  organ,  I  have 
several  times  seen  the  photophobia  attendant  upon  strumous  ophthalmia, 
speedily  yield  in  this  way,  after  the  failure  of  numerous  other  remedies. 

11.  Ears. — A  curious  sympathy,  noticed  by  all  aural  practitioners,  exists 
between  the  ears  and  the  respiratory  apparatus,  and  also  between  the  ears 
and  the  stomach.  Thus,  pruritus  of  the  auditory  tube  sometimes  provokes 
coughing  and  vomiting  ;  and  the  former  of  these  effects,  it  is  well  known,  is 
not  unfrequently  caused  simply  by  probing  or  sponging  this  passage  in  the 
removal  of  wax,  or  the  extraction  of  a  foreign  body.     Mr.  Wilde  in  refer- 
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ring  to  this  phenomenon,  says  that  it  is  by  no  means  unusual,  although  it 
cannot  be  produced  in  all  cases.  "I  never  witnessed  it,"  he  continues,  "in 
children  or  very  young  persons ;  it  is  most  common  in  males  of  about  middle 
life,  and  is  in  nowise  connected  with  any  previous  disease  existing  in  the 
respiratory  apparatus.  In  some  persons  the  slightest  touch  of  the  floor  of 
the  external  auditory  passage,  about  midway  between  its  external  outlet  and 
the  inferior  attachment  of  the  membrana  tympani,  will  bring  on  violent  irri- 
tation and  spasmodic  action  in  the  larynx.  In  this  case  also  the  patient  will 
generally  tell  us,  upon  inquiry,  that  he  does  not  experience  pain ;  but  the 
moment  we  touch  this  very  sensitive  spot  he  feels  a  tickling  sensation  in  his 
throat,  which  immediately  increases  to  the  feeling  one  has  when  'a  bit  is  gone 
astray.'  What  the  nervous  connection  is  which  induces  this  has  not  been 
fully  determined,  but  the  fact  is  worthy  of  note." 

Arnold  has  reported  a  case  of  chronic  vomiting  in  a  child,  which  long  re- 
sisted a  great  variety  of  remedies ;  but  which  was  promptly  cured  by  the 
extraction  of  a  bean  from  each  ear,  the  foreign  substances  having  been  intro- 
duced during  play.  Mr.  Toynbee  states  that  he  had  had  under  his  charge  a 
patient  who  suffered  under  a  cough  which  no  treatment  subdued,  but  which 
permanently  disappeared  upon  the  removal  of  a  fragment  of  dead  bone  from 
the  auditory  canal. 

18.  Age  and  Effects. — All  persons  are  liable  to  suffer  from  irritation;  but 
there  is,  as  might  be  supposed,  great  diversity  in  this  respect,  in  different  in- 
dividuals. Thus,  it  is  well  known  that  persons  of  a  nervous,  irritable  tem- 
perament are  more  prone  to  be  affected  with  it  than  such  as  are  of  a  sanguine 
or  leucophlegmatic  disposition,  owing  no  doubt  to  the  fact  that  they  possess 
a  more  highly-wrought  nervous  system.  Women  suffer  more  frequently  than 
men,  both  from  local  and  general  irritation  ;  and  some  of  the  worst  forms  of 
reflex  irritation  that  the  practitioner  meets  with  occur  in  hysterical  females. 
Infants  and  children  are  extremely  liable  to  the  disease,  the  slightest  cause 
often  serving  to  light  up  the  most  distressing  suffering.  Loss  of  sleep,  anx- 
iety, grief,  hard  study,  intemperance,  inordinate  sexual  indulgence,  impover- 
ished diet,  and  the  enervating  effects  of  a  hot  climate,  are  all  circumstances 
which  powerfully  predispose  to  the  occurrence  of  irritation.  The  inhalation 
of  the  foul  air  of  the  dissecting-room  is  another  well-known  cause  operating 
injuriously  upon  the  system.  If  a  young  man  who  is  nightly  engaged,  until 
a  late  hour,  in  the  study  of  practical  anatomy,  pricks  his  finger,  he  will  be 
much  more  likely  to  suffer  severely  than  one  from  a  similar  wound  who  enters 
the  dissecting-room  only  occasionally.  In  the  one  case  the  constitution  is 
deteriorated  by  exposure,  and  is  therefore  incapable  of  resisting  the  effects  of 
disease;  in  the  other,  on  the  contrary,  it  is  healthy,  and  indisposed  to  take 
on  morbid  action. 

An  irritable  state  of  the  system  often  sadly  interferes  with  the  reparative 
process.  Thus,  the  healing  of  a  wound  is  sometimes  suddenly  arrested  by 
an  unhealthy  state  of  the  system,  manifesting  itself  in  a  general  exaltation  of 
the  nervous  sensibility,  altogether  incompatible  with  the  development  of 
healthy  blastema.  An  aneurism  of  the  aorta,  attended  with  constitutional 
irritability,  has  been  known  to  prevent  the  consolidation  of  a  fracture  of  the 
femur.  These,  and  other  similar  facts,  are  of  deep  practical  interest,  as  they 
are  suggestive  of  valuable  therapeutic  measures. 

Another  very  common  effect  of  irritation,  especially  when  extensive  or 
seated  in  an  important  organ,  is  derangement  of  the  secretions,  not  only  of 
the  parts  more  immediately  affected,  but  of  the  rest  of  the  system.  Thus, 
irritation  of  the  brain,  however  induced,  is  very  certain  to  disorder  the  func- 
tions of  the  stomach,  liver,  aud  kidneys,  as  evinced  by  indigestion,  a  bilious 
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appearance  of  the  skin,  and  a  high-colored  and  scanty  state  of  the  urine. 
The  salivary  glands,  too,  suffer,  the  mouth  becoming  dry  and  viscid  ;  the 
head  aches,  the  pulse  is  excited,  and  the  extremities  are  cold. 

In  concluding  this  rapid  survey  of  irritation  and  sympathy,  a  few  remarks 
may  be  offered  on  the  subject  of  idiosyncrasy,  as  it  closely  connects  itself  with 
the  discussion  of  these  two  topics. 

Idiosyncrasy  literally  signifies  a  peculiarity  of  constitution,  or  a  state  of 
the  general  system  in  which  certain  articles,  whether  taken  as  food,  drink,  or 
medicine,  produce  an  effect  altogether  different  from  what  they  arc  accus- 
tomed to  under  ordinary  circumstances.  Thus,  lobster  and  other  varieties 
of  shell-fish,  although  they  may  be  used  with  perfect  impunity  by  most  per- 
sons, are  extremely  prone  in  some  individuals  to  induce  urticaria,  vomiting, 
and  purging.  A  young  lady,  a  patient  of  mine,  married,  robust,  and  of  a 
florid  complexion,  cannot  eat  eggs,  no  matter  how  prepared,  without  being 
seized,  almost  immediately  after,  with  vomiting.  Some  persons  are  overpow- 
ered by  a  particular  odor,  or  by  the  sight  of  blood.  I  know  a  lady  who  has 
not  been  able,  for  many  years,  to  eat  watermelon  without  being  almost  in- 
stantly seized  with  hoarseness  and  soreness  of  the  throat  and  mouth,  attended 
witli  a  burning,  pricking  sensation,  nausea,  and  colicky  pains.  The  use  of 
watermelon-seed  tea  invariably  produces  a  similar  effect.  Another  lady,  for- 
merly a  patient  of  mine,  can  never  take  an  ordinary  dose  of  laudanum  without 
being  copiously  purged  ;  opium  affects  her  in  a  similar  manner,  but  morphia 
does  not.  Laudanum,  administered  by  the  rectum,  vomits  freely  and  nau- 
seates for  many  hours.  These  articles,  however,  always  afford  relief  to  her 
suffering.  I  am  acquainted  with  several  persons,  among  others  a  physician, 
in  whom  the  inhalation  or  smell  of  ipecacuanha  invariably  excites  a  violent 
attack  of  asthma,  generally  lasting  for  two  or  three  days.  In  the  case  of  the 
medical  practitioner,  the  perception  of  the  presence  of  this  substance  is  so 
keen  that,  if  he  be  in  the  third  story  of  a  house  on  the  first  floor  of  which 
an  ordinary  dose  of  the  article  is  compounded,  he  is  instantly  seized  with 
spasmodic  cough  and  wheezing.  A  gentleman,  for  many  years  a  patient  of 
miue,  cannot  drink  a  cup  of  green  tea  without  being  promptly  and  copiously 
purged ;  it  usually  operates  on  the  bowels  in  from  fifteen  to  twenty  minutes 
after  it  is  taken,  bringing  away  thin,  watery  evacuations,  accompanied  with 
more  or  less  griping  ;  black  tea  produces  no  such  effect,  which  he  has  expe- 
rienced from  the  green  from  his  earliest  recollection.  In  two  other  cases,  the 
use  of  green  tea,  even  if  taken  only  in  small  quantity,  invariably  acts  as  a 
powerful  diuretic,  causing  an  abundant  secretion  of  uriue,  with  a  frequent 
desire  to  void  it,  for  a  number  of  hours. 

I  remember  the  case  of  a  patient,  an  habitual  asthmatic,  thirty-five  years 
of  age,  a  tradesman  by  occupation,  who  cannot  enter  a  room  where  feathers 
are  without  instantly  experiencing  an  aggravation  of  his  pulmonary  affection. 
To  provoke  this  effect,  it  is  not  necessary  that  he  should  see  or  smell  the 
feathers ;  it  is  only  necessary  that  they  shall  be  near  him.  Led  blindfold 
into  an  apartment  thus  furnished,  he  will  at  once  be  conscious  of  their  pre- 
sence, and  be  immediately  compelled  to  retreat. 

Idiosyncrasy  not  unfrequently  displays  itself  in  the  operation  of  various 
medicines,  affording  thus  useful  hints  to  the  practitioner  in  the  selection  of 
his  remedies.  There  are  many  persons  who  cannot  take  opium  in  any  form 
without  being  kept  awake  by  it  for  hours  and  even  days,  besides  sufferin"1 
greatly  from  nausea,  excessive  itching,  delirium,  and  other  distressing  symp°- 
toms.  The  most  minute  quantity  of  mercury  will,  in  some  persons,  cause  pro- 
fuse ptyalism,  while  in  others  the  article  may  be  given  in  large  doses  and  for 
a  long  time  without  the  slightest  effect  of  this  kind,  the  system  being  abso- 
lutely proof  against  the  action  of  the  medicine  in  any  of  its  forms  and~modos 
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of  exhibition.  Most  individuals  are  freely  purged  by  a  drop  of  croton  oil, 
and  yet  we  occasionally  meet  with  an  instance  in  which  hardly  any  operation 
upon  the  bowels  is  produced  by  twenty  times  that  quantity. 

The  above  instances,  which  might  be  multiplied  to  an  almost  indefinite 
extent  from  my  own  experience,  will  serve  to  illustrate  a  class  of  the  most 
singular  affections,  whose  influence  in  modifying,  if  not  in  inducing  disease, 
is  eminently  worthy  of  the  attention  of  the  practitioner. 


TREATMENT  OF  IRRITATION. 

In  the  treatment  of  irritation  there  are  several  leading  indications  which 
claim  special  attention.  The  first  is  to  remove  the  exciting  cause ;  the 
second,  to  correct  the  secretions ;  and  the  third,  to  palliate  the  disease,  both 
primary  and  consecutive. 

To  remove  the  exciting  cause  of  irritation  is  not  always  an  easy  task.  In 
many  cases,  indeed,  it  is  either  wholly  inappreciable,  or  can  only  be  guessed 
at.  The  duty  of  the  surgeon  of  course  plainly  is  to  get  rid  of  it  if  he  can  ; 
the  ball,  the  calculus,  the  splinter  of  wood,  the  dead  piece  of  bone,  and  the 
carious  tooth,  are  promptly  extracted.  Irritating  ingesta  are  dislodged  by 
emetics  ;  offending  feces  by  purgatives  ;  worms  by  anthelmintics.  The  mor- 
tified toe  is  amputated  ;  the  compressed  gum  lanced  ;  the  suppurating  felon 
freely  laid  open.  Light  is  excluded  from  the  inflamed  eye  ;  noise  from  the 
suffering  ear ;  cold  from  the  shivering  surface.  In  all  such  cases  the  indica- 
tion is  plain,  and  in  general  easily  fulfilled.  But  it  is  otherwise  when  the 
cause  is  occult.  Here  the  disease  must  be  met  on  general  principles  ;  and 
the  judicious  practitioner  will  do  well  to  look  into  the  condition  of  his  pa- 
tient's secretions,  his  bowels,  and  his  diet,  which  are  among  the  most  common 
sources  of  the  disease. 

The  correction  of  the  secretions  is  a  matter  of  primary  importance  in  every 
case  of  irritation,  whether  local  or  constitutional.  The  manner  of  doing  this 
will  necessarily  depend  upon  the  character  of  the  suffering  organ  ;  but  no 
practitioner  will  fully  discharge  his  duty  if  he  neglect  attention  to  this  point. 
The  viscera  whose  derangements  are  most  liable  to  provoke  reflex  irritation 
are  the  stomach,  bowels,  liver,  and  uterus,  and  they  should,  therefore,  always 
be  objects  of  special  consideration.  Not  unfrequently  the  cause  of  the  trouble 
will  be  found  to  exist  in  irritation  of  the  spine,  or  of  some  particular  portion 
of  the  brain,  demanding  local  depletion  and  counter-irritation,  with  perfect 
tranquillity  of  mind  and  body.  Whatever  the  cause  of  the  disturbance  may 
be,  it  will  be  found  that  purgatives  can  rarely  be  dispensed  with,  while  in 
not  a  few  cases  they  constitute  the  chief  anchor  of  our  hopes.  The  diet,  as 
a  general  rule,  should  be  mild  and  uuirritant,  the  proportions  of  its  nutritive 
principles  varying  with  the  exigencies  of  each  particular  case. 

The  last  indication  is  to  cure  the  disease,  or  to  palliate  it  if  it  be  irremedi- 
able. To  point  out  the  methods  of  doing  this  in  a  class  of  affections  of  so 
protean  a  character  as  this,  would  be  absurd.  Every  case  must  necessarily 
suggest  its  own  treatment.  In  ordinary  instances  antiphlogistics,  properly 
so  called,  may  usually  be  dispensed  with,  and  large  draughts  made  upon  the 
narcotic  class  of  remedial  agents,  as  their  direct  influence  is  to  allay  pain  and 
spasm,  and  induce  tranquillity  of  the  system.  The  choice  of  the  particular 
articles  must  be  regulated  by  the  circumstances  of  the  case,  and  will  often 
require  no  little  judgment  and  experience  for  its  successful  exercise. 
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CHAPTER   II. 

CONGESTION. 

It  is  practically  a  matter  of  no  little  importance  that  the  surgeon  should 
be  able  to  discriminate  accurately  between  inflammation  and  congestion  ;  or, 
in  other  and  more  comprehensive  terms,  that  he  should  possess  clear  and 
definite  ideas  respecting  the  more  essential  differences  between  these  two 
morbid  states ;  for  upon  their  correct  appreciation  must  often  depend  the 
result  of  his  treatment.  The  subject,  it  must  be  confessed,  is  one  of  no  ordi- 
nary difficulty,  and  a  careful  examination  of  what  has  been  written  upon  it 
will  serve  to  convince  any  unprejudiced  mind  that  there  are  no  two  points  in 
pathology  concerning  which  there  still  prevails  a  greater  amount  of  confu- 
sion ;  for  what  one  author  considers  as  congestion,  another  with  equal  confi- 
dence calls  inflammation,  and  conversely  ;  leaving  thus  the  young  and  inex- 
perienced practitioner  in  painful  doubt  not  only  in  respect  to  the  nature  of 
the  disease,  but,  what  is  far  worse,  in  regard  to  its  proper  mode  of  manage- 
ment. As  the  subject  of  inflammation  will  be  fully  discussed  in  the  ensuing 
chapter,  I  shall  limit  myself  here  to  a  plain  and  simple  exposition  of  some  of 
the  more  important  facts  relative  to  congestion,  preceded  by  an  attempt  to 
assign  to  this  expression  its  legitimate  import. 

Congestion  signifies  an  accumulation  of  blood  in  a  part,  the  result  either 
of  some  mechanical  obstruction,  or  of  some  vital  defect  in  the  circulation, 
interfering  with  the  onward  movement  of  the  sanguineous  fluid.  The  word 
is  synonymous  with  hyperemia,  which  Andral  has  proposed,  without  any 
just  reason,  as  a  substitute  for  it.  It  simply  denotes  the  existence  of  an  ab- 
normal quantity  of  blood  in  a  part,  without  any  of  the  ordinary  phenomena 
and  effects  of  inflammation,  which,  however,  it  generally  accompanies,  if 
indeed  it  does  not  form  a  necessary  consequence  of  the  increased  quantity  of 
blood  sent  into  the  suffering  structures  in  that  disease.  Pathologists  usually 
divide  congestion  into  two  varieties,  denominated,  respectivelv,  the  active 
and  the  passive.  The  first,  as  the  name  implies,  is  characterized  by  inordi- 
nate activity  of  the  part,  as  is  evinced  by  itsscarlet  complexion,  its  augmented 
temperature,  and  its  functional  disturbance;  and  soon  leads,  if  allowed  to 
progress,  to  various  kinds  of  deposits,  particularly  the  serous  and  plastic. 
Passive  congestion,  on  the  other  hand,  is  distinguished  by  the  dark  color  of 
the  part,  the  enlarged  and  sluggish  condition  of  the  vessels,  and  the  chronic 
march  of  the  disease.  Owing  to  these  differences  in  the  action  and  aspect  of 
the  affected  structures,  these  two  varieties  of  congestion  are  often  denominated 
arterial  and  venous  ;  terms  which  are  ill  chosen,  as  they  have  a  tendency  to 
create  erroneous  impressions  respecting  the  true  nature  of  the  two  lesions, 
for  it  is  impossible  to  conceive  of  any  case  of  congestion,  however  Blight  or 
severe,  in  which  the  disease  is  exclusively  confined  to  one  set  of  vessels^ 

It  will  thus  be  perceived  that  active  congestion  is  closely  allied  to  inflam- 
mation, although  it  does  not,  properly  speaking,  constitute  inflammation 
except  in  the  opinion  of  certain  pathologists,  who,  as  it  seems  to  me,  are  not 
very  felicitous  in  their  attempts  at  separating  the  two  affections  from  each 
other,  although  it  is  evident  that  they  strive  very  hard  to  do  so.  They  treat 
of  congestion  as  a  distinct  entity,  and  yet  they  do  not  hesitate  to  ascribe  to 
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it  phenomena  and  effects  which  belong  exclusively  to  inflammation,  and  which 
congestion,  considered  in  the  proper  sense  of  that  term,  is  utterly  incapable 
of  producing.  Whenever  a  part,  however  situated  in  relation  to  the  amount 
of  blood  it  contains,  is  the  seat  of  morbid  deposits,  it  has  passed  the  stage  of 
congestion,  and  gone  over  into  that  of  inflammation.  If  this  be  not  so,  then 
it  necessarily  follows  that  active  congestion  and  inflammation  are  essentially 
one  and  the  same  disease,  and  that,  consequently,  it  is  absurd  to  attempt  to 
describe  them  separately. 

In  all  acute  inflammations,  whatever  their  cause  or  situation,  active  con- 
gestion is  a  necessary  antecedent  of  the  morbid  action  ;  one  of  the  first  links 
in  the  chain  of  the  malady.  Hence  it  would  not  be  improper  to  say  that  it 
is  part  and  parcel  of  the  inflammatory  process,  ushering  in  the  disease,  and 
continuing  up  to  the  very  point  of  effusion  ;  or,  in  other  words,  ceasing  only 
where  effusion  commences.  But  this  is  strictly  true  only  to  a  certain  extent; 
for  there  is  in  every  case  of  inflammation  a  circle  beyond  the  process  of  the 
morbid  action,  where  the  blood,  playing  about  in  eddies,  has  accumulated  in 
large  quantity,  distending  the  capillaries,  and  destined  soon  to  part  with 
some  of  its  constituents,  if  the  disease  be  merged  in  the  inflammation.  A 
real  fire  is  lighted  up  here  :  the  part  is  hot,  preternaturally  red,  and  perhaps 
somewhat  painful ;  nay,  it  may  be,  even  a  little  tumid,  from  the  dilated  state 
of  the  vessels;  the  blood  moves  with  unwonted  force  and  velocity  ;  the  func- 
tional disturbance  augments  more  and  more  ;  and  presently  congestion  ceasing, 
inflammation  takes  its  place,  and  goes  through  its  allotted  course.  Another 
sign  of  distinction  is  that,  in  active  congestion,  the  capillaries,  although 
greatly  crowded  with  blood,  are  more  easily  emptied  than  in  inflammation  : 
during  life  by  pressure,  and  after  death  by  injecting  matter. 

But  active  congestion  is  not  always  necessarily  followed  by  inflammation, 
although  prone  to  pass  into  that  state  if  it  continue  even  for  a  short  time. 
The  cause  which  induced  it  having  been  removed,  the  vessels  cease  to  attract 
blood  in  undue  quantity,  and  getting  rid  of  what  is  redundant,  speedily  re- 
gain their  normal  caliber  and  function.  A  familiar  illustration  of  this  oc- 
currence is  afforded  by  the  conjunctiva,  when,  from  any  transient  cause,  a 
sudden  and  violent  rush  of  blood  takes  place  to  the  affected  part ;  in  an 
instant  hundreds  of  vessels,  previously  invisible,  become  apparent,  being 
crowded  with  red  blood,  so  as  to  give  the  surface  almost  a  scarlet  hue.  Now, 
if  we  analyze  these  phenomena,  it  will  be  found  that  they  depend  simply 
upon  a  dilated  state  of  the  vessels  of  the  eye  and  the  presence  of  an  uuusual 
quantity  of  blood,  containing  a  large  number  of  red  globules,  which,  in  the 
healthy  state,  are  either  withheld  from  these  vessels,  or  which  are  propelled 
along  them  in  such  small  numbers  as  not  to  permit  their  coloring  matter  to 
become  visible  through  their  delicate  walls. 

Another  familiar  example  of  active  congestion  is  furnished  by  what  occurs 
in  the  hand  when  plunged  into  cold  water,  or  exposed  to  a  very  low  tem- 
perature. The  skin  soon  becomes  remarkably  red  from  an  unnatural  afflux 
of  blood,  the  parts  are  the  seat  of  an  unpleasant  tingling  sensation,  and  the 
capillaries,  both  arterial  and  venous,  are  exceedingly  dilated ;  still,  there  is 
no  inflammation,  or  any  tendency  to  morbid  deposit ;  the  suffering  structures 
are  only  irritated  and  preternaturally  injected.  Cautiously  treated,  the  hand 
soon  regains  its  natural  condition  ;  the  skin  recovers  its  former  hue  and 
sensibility,  the  blood  ceases  to  accumulate,  and  the  vessels  resume  their 
normal  caliber.  But  it  is  otherwise,  when  the  case  is  improperly  managed  ; 
the  congestion  then  will  not  only  continue  but  it  will  steadily  increase,  and 
be  soou  merged  in  inflammation,  or  perverted  action  and  effusion. 

Now  what  occurs  in  the  external  parts  of  the  body,  immediately  under  the 
eye  of  the  observer,  may  be  supposed  to  happen,  under  similar  circumstances, 
in  the  internal  organs.     Thus,  we  know  that  when  there  is  a  sudden  repul- 
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sion  of  the  cutaneous  perspiration,  the  blood  is  extremely  apt  to  collect  in 
the  lungs,  causing  active  congestion  of  the  pulmonary  tissues,  so  often  the 
precursor  of  pneumonia.  Poison  introduced  into  the  stomach  almost  in- 
stantly induces  active  congestion  of  the  mucous  membrane  of  that  organ, 
frequently  followed,  in  a  few  hours,  by  the  most  intense  and  destructive 
inflammation.  A  ligature  bound  tightly  around  a  limb  affords  a  good  illus- 
tration of  the  manner  in  which  active  congestion  may  be  supposed  to  be 
induced  in  strangulation  of  the  bowel  in  hernia  and  in  intussusception. 

A  distinction  should  be  made  between  active  congestion  in  a  part,  and  a 
determination  of  blood  to  a  part.  The  former  is  always  the  effect  of  some 
morbific  influence  ;  the  latter,  on  the  contrary,  may  be  the  result  simply  of  a 
natural  cause.  Thus,  when  the  infant  is  applied  to  the  breast  there  is  an 
instantaneous  determination  of  blood  to  the  organ,  so  as  to  enable  the  vessels 
to  furnish  the  necessary  supply  of  milk  ;  during  menstruation,  there  is  a 
marked  determination  of  blood  to  the  uterus,  probably  accompanied  with 
more  or  less  active  congestion.  In  blushing  there  is  a  rush  of  blood  to  the 
cheek ;  in  erection,  to  the  penis  ;  in  anger,  joy,  and  other  emotions,  to  the 
brain.  Excessive,  sudden,  and  overwhelming  determination  of  blood  to  the 
internal  organs  sometimes  takes  place  during  the  cold  stage  of  intermittent 
fever,  especially  in  that  variety  of  it  to  which  Alibert  and  others  have  applied 
the  term  malignant.  In  the  congestive  fever,  as  it  is  termed,  of  the  Southern 
States,  death  not  unfrequently  results  within  a  few  hours  after  the  commence- 
ment of  the  attack,  the  system  never  reacting  from  the  effects  of  the  chill. 
Scarlet  fever  occasionally  proves  fatal  in  a  similar  manner ;  the  surface  is 
pale,  or  slightly  livid,  the  extremities  are  deadly  cold,  and  the  internal 
organs  are  literally  inundated  with  blood,  determination  and  congestion  co- 
existing in  their  worst  forms. 

In  passive  congestion,  the  morbid  action  is  distinguished  by  its  peculiarly 
sluggish  character  ;  the  vessels  are  not  only  dilated,  but  frequently  varicose, 
tortuous,  elongated,  and  incapable  of  contracting  upon  their  crowding  con- 
tents ;  the  discoloration  is  dark,  venous,  or  purple,  the  circulation  is  tardy 
and  languid,  and  there  is  often  marked  evidence  of  morbid  deposits,  espe- 
cially of  serum  and  lymph,  occupying  the  cells  of  the  areolar  tissue. 

Various  causes  may  give  rise  to  passive  congestion.  The  most  common 
are  the  following  :  1st,  inflammation  ;  2dly,  mechanical  obstruction  ;  3dly, 
debility;  and  4thly,  dependent  position. 

1st.  Inflammation,  in  whatever  form  occurring,  is  almost  always  followed 
by  a  certain  degree  of  passive  congestion  ;  the  affected  parts,  exhausted  by 
severe  suffering,  are  reduced  in  strength  and  life-power;  the  vessels,  dilated 
to  their  utmost  capacity,  and  perhaps  partially  ruptured,  are  too  feeble  to 
contract  upon  their  contents;  the  crippled  structures  are  unusually  vascular; 
and  the  slightest  cause  is  generally  sufficient  to  rekindle  the  disease.  Indeed, 
as  will  be  stated  by  and  by,  an  organ  that  has  been  once  severely  inflamed  is 
ever  after  extremely  liable  to  become  inflamed  again  ;  passive  congestion 
often  lasting  for  months  and  even  years. 

2dly.  Mechanical  obstruction  is  a  prolific  source  of  passive  congestion. 
Examples  occur  almost  without  number,  both  in  medical  and  surgical  prac- 
tice.    I  shall  allude  only  to  a  few,  as  they  will  be  sufficient  for  my  purpose. 

A  good  illustration  of  the  effects  of  mechanical  obstruction  in  producing 
passive  congestion  is  seen  in  organic  disease  of  the  valves  of  the  aorta  im- 
peding  the  passage  of  the  blood  through  the  lungs.  Compelled  to  remain 
here  habitually  in  undue  quantity,  the  pulmonary  vessels  soon  fall  into  a  state 
of  passive  congestion,  which  thus  acts  as  a  predisposing  cause  not  only  of 
inflammation,  to  which  individuals  so  affected  are  extremely  prone,  but  also 
of  pulmonary  apoplexy.  Obstruction  of  the  larger  veins,  as  the  femoral  and 
iliac,  is  always  followed  by  passive  congestion  in  the  parts  below.     In  vari- 
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cose  enlargement  of  the  veins  of  the  leg,  attended  with  disease  of  their  valves, 
the  blood  has  great  difficulty  in  finding  its  way  to  the  heart,  and  the  conse- 
quence is  that  the  distal  portion  of  the  limb  is  always  in  a  state  of  passive 
congestion,  with  a  strong  tendency  to  inflammation,  and  different  deposits, 
especially  the  serous  and  plastic.  Obstruction  of  the  artery  of  the  leg,  by 
fibrinous  concretions,  is  always  followed  by  congestion  and  inflammation,  if 
not  gangrene  of  the  foot. 

The  structures  in  the  neighborhood  of  morbid  growths  are  generally 
habitually  congested  ;  hence  the  profuse  hemorrhage  which  so  often  attends 
their  extirpation.  Their  vessels  being  compressed  by  the  overlapping  tumor, 
the  passage  of  their  contents  is  seriously  interfered  with,  and  hence  they 
frequently  undergo  a  remarkable  dilatation,  almost  amounting  to  a  real 
varicosity. 

3dly.  Debility  of  a  part,  however  induced,  is  a  frequent  source  of  passive 
congestion.  Examples  of  this  form  of  the  affection  are  seen  in  the  retina 
and  choroid  coat  of  the  eye  from  over-exertion  of  that  organ;  and  in  various 
parts  of  the  body  from  loss  of  innervation,  profuse  hemorrhage,  or  other 
discharges,  and  from  the  natural  wear  and  tear  of  the  frame.  If,  under 
these  circumstances,  any  particular  organ  is  more  feeble  or  exhausted  than 
the  rest,  it  can  scarcely  fail  to  become  the  seat  of  passive  congestion,  or 
congestion  and  inflammation. 

4thly.  That  dependent  position  may  give  rise  to  passive  congestion  is  a 
matter  of  daily  observation.  It  is  in  this  way  that  inflammation  of  the  lungs 
is  so  often  induced  during  the  progress  of  lingering  diseases  and  accidents, 
as  typhoid  fever,  erysipelas,  and  compound  fractures  ;  the  disease  usually 
beginning  in  the  posterior  portions  of  these  organs,  in  the  form  of  passive 
congestion,  and  proceeding  gradually  but  steadily  from  bad  to  worse,  until 
it  proves  fatal,  a  result  so  much  the  more  to  be  dreaded  on  account  of  its 
insidious  character.  In  the  so-called  bedsores,  consequent  upon  long  con- 
finement in  one  posture,  during  which  the  pressure  of  the  body  is  concen- 
trated with  peculiar  force  upon  the  sacrum,  the  iliac  crest,  and  the  great 
trochanter,  similar  effects  are  produced.  There  is,  both  in  these  and  similar 
instances,  in  the  first  place  a  determination  of  blood  to  the  most  dependent 
portions  of  the  body,  then  passive  congestion,  and,  finally,  as  a  natural  con- 
sequence, inflammation ;  often  followed,  in  the  latter  case,  by  mortification. 

Passive  congestion,  however  induced,  is  a  frequent  cause  of  inflammation ; 
often  of  a  very  destructive  character,  the  more  so,  because  the  symptoms 
which  attend  it  are  so  indistinct,  if  not  so  completely  disguised,  as  to  prevent 
the  early  recognition  of  their  real  import.  It  is  for  these  reasons  that  the 
practitioner  should  constantly  be  on  the  alert  whenever  he  has  anything  to 
do  with  diseases  and  injuries  involving  long  confinement  to  one  particular 
posture,  and  an  unusual  amount  of  expenditure  of  the  vital  forces. 

Inasmuch  as  congestion  may  be  induced  by  such  a  variety  of  causes,  it 
would  be  folly  to  attempt  to  lay  down  anything  like  a  regular  systematic  plan 
of  treatment ;  to  do  so,  would  be  to  encroach  upon  every  department  of 
pathology  and  practice,  both  medical  and  surgical,  of  which  we  have  any 
knowledge.  The  judicious  surgeon,  knowing  how  likely  the  continuance  of 
such  a  condition  is  to  be  followed  by  inflammation,  or  to  aggravate  inflam- 
mation when  these  two  states  coexist,  will  do  all  in  his  power  to  avert  the 
evil,  or  to  combat  it  when  he  finds  that  it  has  already  taken  place.  The  leading 
indication  of  cure,  in  every  case  of  congestion,  is  to  equalize  the  circulation; 
but  to  accomplish  this  object  often  demands  great  judgment  and  an  amount 
of  pathological  and  therapeutic  knowledge  such  as  comparatively  few  men 
possess. 
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CHAPTER    III. 

INFLAMMATION. 

SECT.  I. — GENERAL  CONSIDERATIONS. 

A  thorough  knowledge  of  inflammation  is  indispensable  to  every  prac- 
titioner of  surgery.  It  should  form  the  principal  subject  of  his  studies  dur- 
ing his  pupilage,  and  the  main  object  of  his  professional  contemplation  in 
after-life.  When  it  is  recollected  that  there  is  hardly  any  disease  which 
comes  within  the  province  of  this  department  of  science  that  does  not  origi- 
nate in  inflammation,  or  that  is  not  more  or  less  affected  by  it  during  its 
progress,  the  truth  and  force  of  these  remarks  will  appear  sufficiently  obvious. 
The  smallest  pimple  upon  the  nose  is,  in  point  of  fact,  as  much  an  inflamma- 
tion as  an  erysipelas  that  covers  the  face  and  head.  An  ulcer  of  one  of  the 
mucous  follicles  of  the  mouth  does  not  differ,  in  principle,  from  an  ulcer  of 
one  of  the  glands  of  Peyer,  which  are  the  seat  of  so  much  disease  and  danger 
in  typhoid  fever.  Many  of  the  maladies,  vaguely  called  nervous,  are  nothing 
but  forms  of  inflammation,  the  nature  and  seat  of  which  it  is  often  difficult,  if 
not  impossible,  to  determine.  Their  predominant  symptoms  are  of  a  nervous 
character,  and  hence  the  diseases  which  they  accompany  are  usually  con- 
sidered as  nervous,  while  in  reality  the  reverse  is  too  frequently  the  case. 

All  accidents,  whatever  may  be  their  nature  or  degree,  are  necessarily 
followed,  if  the  patient  survive  their  immediate  effects,  by  inflammation.  The 
little  wound  made  in  venesection,  the  incision  left  in  cupping,  and  the  bite 
inflicted  in  leeching,  would  never  heal  without  the  aid  of  this  process ;  the 
parts  would  remain  open,  and  be  the  seat  of  incessant  bleeding,  or  they  would 
become  festering  and  putrid  sores.  In  a  word,  there  would  be  no  repara- 
tion after  injuries  of  any  kind,  however  simple,  and  operative  surgery,  instead 
of  bearing  healing  on  its  wings,  and  being  a  blessing  to  our  race,  would  be 
the  merest  cold-blooded  butchery.  Thus,  it  will  be  perceived  that  inflam- 
mation is  capable  of  playing,  as  it  were,  a  double  game  in  the  animal  economy, 
being  at  one  time  a  cause  of  death,  and  at  another  a  source  of  life.  It  is  for 
this  reason  that  it  is  often  designated  by  the  terms  healthy  and  unhealthy, 
according  as  the  one  or  the  other  of  these  states  predominates. 

Inflammation  may  be  defined  to  be  a  perverted  action  of  the  capillary  ves- 
sels of  a  part,  attended  with  discoloration,  pain,  heat,  swelljng,  and  disordered 
function,  with  a  tendency  to  effusion,  deposits,  or  new  products.  In  addition 
to  these  changes,  there  is  also  an  altered  condition  of  the  blood  and  nervous 
fluid  as  an  important  element  of  the  morbid  process.  In  what  inflammation 
essentially  consists,  it  would  be  idle  to  inquire,  since  it  would  be  just  as  im- 
possible to  unravel  its  true  nature  as  it  would  be  to  explain  the  intimate 
character  of  attraction,  repulsion,  gravitation,  or  cohesion.  Hence  in  studv- 
ing  its  history,  all  that  we  can  do  is  to  examine  its  causes,  symptoms  and 
effects,  or,  more  properly  speaking,  to  institute  a  rigid  analysis  of  its  ap- 
preciable phenomena.  If  we  endeavor  to  step  beyond  this,  we  shall  like  our 
predecessors,  lose  ourselves  in  the  mazes  of  conjecture  and  hypothesis  those 
quicksands  upon  which  so  many  of  the  noblest  minds  of  the  profession'  have 
iu  all  ages  since  the    origin  of  medicine  and  surgery,  been  wrecked  and 
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stranded,  as  if  to  warn  us  of  their  folly  and  the  impossibility  of  further  pro- 
gress. 

1.    CAUSES  OF  INFLAMMATION. 

The  causes  of  inflammation  are  almost  as  numerous  as  the  circumstances 
which  surround  us.  Whatever  has  a  tendency  to  affect  injuriously  our  mental 
or  physical  organization,  whether  directly  or  indirectly,  is  capable  of  inducing 
disease,  or,  at  all  events,  of  laying  a  foundation  for  it.  The  division  of  the 
causes  of  morbid  action  into  predisposing  and  exciting  has  long  been  recog- 
nized by  pathologists,  and  cannot  be  dispensed  with  at  the  present  day.  By 
predisposing  causes  are  understood  those  which  produce  in  the  system,  or  in 
a  particular  part  of  the  economy,  certain  changes,  states,  or  conditions  favor- 
able to  the  development  of  inflammation,  without  actually  provoking  it.  They 
are  usually  tardy  in  their  operation,  and  are  either  natural  or  acquired,  ac- 
cording as  they  are  inherent  in  the  constitution  of  the  individual  or  dependent 
upon  accidental  circumstances.  The  exciting  causes,  on  the  contrary,  are 
such  as  are  directly  concerned  in  awakening  the  disease,  or  fanning  it,  as  it 
were,  into  existence.  It  is  not  always,  however,  in  the  power  of  the  practi- 
tioner to  ascertain  either  the  predisposing  or  exciting  causes  of  the  morbid 
action,  and  hence  such  cases,  which  are  by  no  means  unfrequent,  are  usually 
known  as  occult  cases. 

The  natural  predisposing  causes  of  disease  have  reference  to  peculiarities 
of  constitution,  and  to  a  tainted  state  of  the  economy,  in  consequence  of 
hereditary  transmission.  To  the  former  class  belong  plethora,  debility,  and 
nervous  susceptibility,  which  prepare  the  system  for  disease,  by  the  changes 
which  they  produce  both  in  the  fluids  and  solids.  Persons  who  have  naturally 
an  undue  quantity  of  blood,  as  indicated  by  their  ruddy  complexion,  and  the 
extraordinary  functional  activity  of  their  organs,  are  peculiarly  prone  to  inflam- 
mation ;  their  bodies  may  be  compared  to  a  mass  of  tinder,  which  the  slightest 
spark  is  capable  of  kindling  into  a  devouring  flame.  Those,  on  the  other 
hand,  who  are  naturally  feeble,  are  remarkably  prone  to  local  congestions, 
which,  especially  when  they  become  habitual,  are  sure  to  lead  to  inflammation, 
often  of  a  very  unmanageable  character,  because  it  cannot  be  met  by  the 
ordinary  remedies.  Persons  of  nervous  temperament  are  predisposed  to 
maladies  of  the  brain,  spinal  cord,  and  sympathetic  nerves,  as  exhibited  in 
derangement  of  the  respiratory,  digestive,  and  genito-urinary  apparatus; 
maladies  which  are  generally  tardy  in  their  progress,  and  which  are  often  so 
obscurely  marked  as  to  be  difficult  of  recognition. 

The  fact  that  some  diseases  are  transmissible  from  the  parent  to  the  offspring 
has  long  been  known  to  practitioners.  There  are  family  diseases,  just  as 
there  are  family  likenesses,  manners,  and  peculiarities  ;  and,  what  is  remark- 
able, they  are  more  liable  to  be  communicated  by  the  mother  than  the  father, 
as  if  it  were  her  special  prerogative  to  impress  her  vices,  as  well  as  her  virtues, 
upon  her  descendants.  Another  law  is  that  some  of  these  diseases  may  skip 
one  generation  to  reappear  in  another,  and  that  it  is  not  necessary  that  the 
parents  should  be  actually  laboring  under  an  attack  of  them  at  the  period  of 
the  child's  conception.  The  affections  which  may  be  transmitted  in  this  way 
are  gout  and  rheumatism,  pulmonary  phthisis,  asthma,  scrofula,  carcinoma, 
and  constitutional  syphilis,  together  with  several  others  which  it  is  unneces- 
sary here  to  specify.  It  is  in  this  wise  apparently  that  God  visits  the  sins  of 
the  parents  to  the  third  and  fourth  generation  of  their  offspring.  In  what 
element  of  the  economy  the  germ  of  the  morbid  action  is  locked  up,  neither 
reason  nor  experience  has  been  able  to  determine :  for  a  time  it  would  seem 
to  be  latent  in  the  blood,  and  then  to  explode,  either  suddenly  or  gradually, 
with  zymotic  violence. 
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Among  the  acquired  predisposing  causes  of  inflammation  are,  the  effects 
of  previous  disease,  plethora,  and  debility,  however  induced.  When  an  organ 
has  once  labored  under  inflammation,  it  is  extremely  apt  to  suffer  from  it 
again  from  the  most  trifling  causes.  The  part,  enfeebled  by  the  attack,  does 
not  recover  completely  from  its  effects  for  a  long  time,  if  ever.  Hence, 
influences  which,  in  the  natural  state,  would  not  disturb  its  physiological 
relations,  are,  under  such  circumstances,  peculiarly  prone  to  excite  disease. 
A  good  illustration  of  this  fact  is  afforded  in  the  tonsillitis  of  children,  in 
whom  a  reproduction  of  the  malady  is  almost  sure  to  be  awakened  upon  the 
slightest  exposure  to  cold.  It  is  not  necessary  here  to  enlarge  upon  plethora 
and  debility  as  predisposing  causes  of  inflammation.  If  these  states  of  the 
system  are  capable  of  preparing  it  for  the  development  of  disease  when  they 
are  a  natural  result  of  the  organization,  it  may  readily  be  supposed  that  they 
would  be  much  more  likely  to  produce  such  an  effect  when  they  are  acquired, 
in  consequence  of  the  mode  of  life  of  the  individual,  or  of  the  influence  of 
structural  lesion. 

Age,  sex,  temperament,  occupation,  food,  dress,  exercise,  climate,  and 
season,  are  all  so  many  predisposing  causes  of  inflammation.  Infancy  is 
particularly  obnoxious  to  enteritis,  croup,  and  arachnitis ;  childhood,  to 
affections  of  the  skin,  struma,  parotitis,  and  tonsillitis ;  manhood,  to  pneu- 
monitis, carditis,  and  diseases  of  the  genito-urinary  organs ;  and  the  decline 
of  life,  to  gout  and  rheumatism,  asthma,  arteritis,  and  the  various  forms  of 
malignant  maladies. 

The  differences  in  regard  to  the  liability  of  inflammation  in  the  two  sexes 
arises  mainly  from  their  anatomical  peculiarities,  and  are  much  less  common 
than  is  generally  imagined.  The  function  of  parturition  renders  the  female 
particularly  liable  to  peritonitis,  phlebitis,  arachnitis,  and  carcinoma;  while 
the  male,  from  his  occupation  and  mode  of  life,  is  more  prone  to  cystitis, 
urethritis,  gout,  rheumatism,  arteritis,  hepatitis,  pneumonitis,  and  pleuritis. 

Of  the  influence  of  temperament  as  a  predisposing  cause  of  disease,  too 
little  is  known  to  enable  us  to  speak  with  any  degree  of  certainty.  The  san- 
guine temperament,  being  characterized  by  plethora  with  inordinate  capillary 
activity,  disposes  to  inflammation  of  the  internal  organs  ;  while  the  lymphatic 
is  apt  to  be  attended  with  affections  of  the  skin,  joints,  serous  membranes, 
stomach,  bowels,  and  lymphatic  ganglions. 

Occupation  is  a  powerful  predisposing  cause  of  inflammation.  Persons 
who  work  much  in  the  open  air,  and  who  are  much  subjected  to  the  influence 
of  cold  and  wet,  are  extremely  liable  to  suffer  from  pneumonia,  arthritis,  ton- 
sillitis, and  enteritis.  A  sedentary  life  leads  to  chronic  disorder  of  the  ali- 
mentary canal;  and,  if  conjoined  with  constant  mental  exertion,  is  liable  to 
be  followed  by  diseases  of  the  brain  and  arachnoid  membrane.  Excessive 
exercise  of  an  organ,  as  of  the  larynx  in  singing  and  speaking,  is  always  a 
predisposing  cause  of  inflammation. 

The  influence  of  food  in  disposing  to  inflammation  is  well  known.  The 
habitual  use  of  stimulating  articles  of  diet,  especially  when  conjoined  with  a 
want  of  due  exercise,  is  among  the  most  powerful  of  the  causes  under  notice. 
On  the  other  hand,  an  impoverished  diet,  or  a  privation  of  nitrogenous  food 
by  inducing  a  defective  blood,  leads  to  scurvy,  chlorosis,  typhoid  fever,  scro- 
fula, and  inflammation  of  the  serous  structures,  terminating  in  dropsical  effu- 
sions. Certain  articles,  as  ergot,  if  employed  for  any  length  of  time,  or  in 
any  considerable  quantity,  dispose  to  arteritis  and  gangrene  of  the  extremi- 
ties. The  habitual  indulgence  in  alcoholic  drinks  leads  to  gastro-enteritis 
hepatitis,  and  attacks  of  epidemic  diseases,  whenever  such  diseases  are  preva- 
lent. 

Dress  may  be  an  indirect  cause  of  inflammation.  It  may  keep  the  body 
too  warm  or  too  cold,  or  exert  injurious  compression  ;  in  either  event  local 
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congestion  will  be  apt  to  be  induced,  which  the  slightest  circumstances  may 
fan  into  disease. 

A  change  of  climate,  whether  from  hot  to  cold,  or  cold  to  hot,  powerfully 
predisposes  to  inflammation.  Hence  the  period  of  acclimation  is  always  pe- 
culiarly trying,  and  few  persons  escape  without  suffering.  Season,  too, 
exerts  a  predisposing  influence.  Thus,  in  summer,  inflammation  is  most  apt 
to  assail  the  stomach  and  bowels ;  in  winter,  the  lungs,  pleura,  joints,  and 
throat. 

Mental  excitement  is  a  prolific  source  of  inflammation.  Fear,  grief,  anxiety, 
hard  study,  and  loss  of  sleep,  by  deranging  the  secretions,  and  interfering 
with  the  digestive  process,  all  dispose  to  this  disease.  In  short,  whatever 
has  a  tendency  to  interrupt,  disorder,  or  arrest  healthy  action,  is  apt  to  exert 
a  pernicious  influence.  This  is  often  the  only  way  in  which  we  can  account 
for  the  occurrence  of  erysipelas,  carbuncle,  rheumatism,  cerebritis,  scrofula, 
and  carcinoma. 

The  exciting  causes  of  inflammation  are  extremely  numerous,  and  of  the 
most  diversified  nature  ;  they  act  in  two  ways,  either  directly  upon  the  parts, 
or  indirectly  through  the  system.  Hence  they  are  said  to  be  local  and 
constitutional ;  and  the  former  are  either  of  a  chemical  or  mechauical  cha- 
racter. 

Among  the  chemical  causes  are,  first,  high  degrees  of  heat,  as  hot  water 
and  iron  ;  secondly,  partial  application  of  cold ;  thirdly,  caustic  substances, 
as  the  alkalies  and  acids ;  fourthly,  acrid  vapors,  hartshorn,  and  gases ; 
fifthly,  certain  secretions,  as  urine  and  bile ;  sixthly,  blisters,  embrocations, 
and  rubefacients ;  and  lastly,  various  septic  agents,  as  those  of  smallpox, 
syphilis,  glanders,  and  malignant  pustule.  All  these  agents  act  directly 
upon  the  parts  to  which  they  are  applied,  either  destroying  them  by  their 
immediate  effects,  or  combining  with  them  in  such  a  manner  as  to  change 
completely  their  structure  and  function.  Their  operation  is  always  rapid, 
and  the  resulting  inflammation  is  usually  marked  by  severe  symptoms,  both 
local  and  constitutional. 

The  mechanical  causes  comprise,  first,  punctures,  incisions,  contusions,  and 
lacerations ;  secondly,  fractures,  and  dislocations ;  thirdly,  sudden  and  forci- 
ble distensions,  as  from  the  accumulation  of  pus,  serum,  blood,  or  gas ; 
fourthly,  compression,  as  by  bandage,  ligature,  posture,  or  effused  fluids  ; 
and,  fifthly,  the  presence  of  foreign  bodies,  as  a  stone  in  the  bladder,  a  bean 
in  the  air-passages,  a  bullet  in  the  flesh,  a  tubercle  in  the  lung,  or  a  fibrinous 
concretion  in  the  brain.  The  manner  in  which  these  various  causes  act  in 
producing  inflammation  is  too  evident  to  require  explanation. 

The  constitutional  causes  of  inflammation  make  their  impression  either  di- 
rectly upon  the  part,  or  indirectly  through  some  remote  structure.  Logically 
speaking,  it  would  perhaps  be  more  proper  to  say  that  they  all  act  in  the 
latter  way,  and  not  in  any  case  immediately  upon  the  part,  as  is  usually  as- 
serted they  do.  Thus,  a  morbific  impression  primarily  made  upon  the  respira- 
tory passages,  as  the  inhalation  of  some  noxious  gas,  or  the  contact  of  ma- 
laria, instead  of  causing  disease  in  the  lungs,  or  some  of  its  constituents, 
often,  if  not  generally,  explodes  upon  some  other  organ,  perhaps  very  dis- 
tantly, if  at  all,  associated  with  the  lungs  by  sympathy,  or  similarity  of  struc- 
ture and  function.  A  septic  poison,  for  example,  as  the  virus  of  smallpox, 
introduced  into  the  system,  acts  not  merely  upon  the  blood  into  which  it  has 
been  conveyed  by  the  absorbent  vessels,  but  also,  and  mainly,  upon  the  cuta- 
neous tissues,  for  which  it  has  evidently  a  greater  elective  affinity  than  for 
any  other  part  of  the  economy  ;  if  it  produces  any  action  at  all  upon  other 
structures,  it  is  altogether  of  an  indirect  character.  In  the  transmission  of 
secondary  syphilis  from  the  parent  to  the  offspring,  the  force  of  the  disease 
is  spent,  in  the  first  instance,  upon  the  skin  and  mucous  membrane  of  the 
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throat  and  mouth  ;  there  is  no  inflammation,  so  far  as  we  are  able  to  determine, 
in  the  cellular,  fibrous,  and  serous  tissues,  or  in  the  internal  organs,  properly 
so  called.  In  tertiary  syphilis  the  bones,  periosteum,  and  cartilages  are  par- 
ticularly prone  to  suffer,  although  the  disorder  has  a  more  general  tendency, 
as  there  is  more  profound  contamination  of  the  system. 

Whatever  doubt,  however,  there  may  still  be  respecting  the  mode  of  action 
of  the  above  agents,  there  can  be  none  about  the  operation  of  heat  and  cold, 
which  are  such  prolific  causes  of  inflammation.  The  influence  of  a  tropical 
sun,  acting  upon  an  impressible  nervous  system,  in  producing  hepatitis,  is 
well  known  to  the  practitioners  of  our  Southern  States,  and  to  those  of 
Africa,  Asia,  and  the  West  Indies.  Gastritis  and  enteritis,  in  their  worst 
forms,  are  often  developed  in  the  same  manner.  The  effect  of  cold  feet  in 
producing  tonsillitis,  croup,  pleurisy,  pneumonia,  enteritis,  cystitis,  and  rheu- 
matism, is  familiar  to  every  one.  In  all  these  instances  the  primary  impres- 
sion is  made  through  the  medium  of  the  skin,  by  suppressing  the  perspiration, 
ami  throwing  the  onus  of  the  functional  disorder  upon  some  internal  and  re- 
mote organ,  between  which  and  the  cutaneous  surface  there  is  not  the  least 
direct  connection. 

The  blood  itself  is  a  frequent  source  of  inflammation  ;  sometimes,  because 
it  is  overloaded  with  earthy  salts  or  other  irritating  materials,  as  the  poison 
of  erysipelas,  carbuncle,  and  various  eruptive  diseases  ;  at  other  times,  because 
of  its  impoverished  condition,  rendering  it  unfit  as  a  supporter  of  life  and 
nutrition.  There  is  reason  to  believe  that  the  latter  cause  lies  at  the  founda- 
tion of  many  of  those  low  and  unhealthy  forms  of  inflammation  which  so 
often  eventuate  in  destructive  ulceration  of  the  mucous  and  cutaneous  tissues, 
as  well  as  of  some  of  the  worst  forms  of  morbid  deposits,  as  imperfectly 
vitalized  lymph,  albumen,  and  tubercle.  Deficient  secretion,  especially  of  the 
liver,  kidneys,  and  skin,  is  a  frequent  cause  of  disease,  various  substances 
being  thus  retained  in  the  circulation,  much  to  the  detriment  of  the  general 
economy,  as  well  as  of  particular  organs,  perhaps  already  predisposed  to 
morbid  action. 

From  the  foregoing  considerations  it  will  be  perceived  that  inflammation 
may  ha  traumatic  or  idiopathic;  that  is,  produced  by  external  injury  or  by  con- 
stitutional causes,  the  latter  of  which  are  often  wholly^  inappreciable  by  our 
senses. 

Inflammation  is  sometimes  caused  by  sympathy.  Thus,  the  eye  occasionally 
suffers  in  consequence  of  disorder  of  the  stomach,  the  brain  of  derangement 
of  the  intestines,  the  mamma  of  disease  of  the  uterus,  and  the  testicle  of 
lesion  of  the  urethra.  A  man  who  has  for  years  habitually  overtaxed  his 
digestive  powers,  and  in  the  meanwhile  taken  hardly  any  exercise,  will  be 
extremely  apt,  in  time,  to  perish  from  carbuncle  or  erysipelas  ;  or,  at  all 
events,  to  have  disease,  in  some  form  or  other,  of  the  skin,  simply  because 
these  parts  are  intimately  related  to  one  another  by  similarity  of  structure 
and  function.  For  the  same  reason  disease  of  the  skin  is  very  liable  to  be 
followed  by  disorder  of  the  alimentary  canal. 

Finally,  inflammation  may  be  caused  by  metastasis.  The  event  is  character- 
ized by  a  transfer,  for  the  most  part  gradual,  but  occasionally  quite  sudden, 
of  irritation  from  the  part  originally  affected  to  another,  perhaps  at  a  con- 
siderable distance  from  it,  and  in  nowise  related  to  it  by  structure  or  function. 
In  inflammation  of  the  parotid  gland  the  testis  is  often  involved  in  this  way 
but  why  it  should  be,  neither  our  anatomical  nor  our  physiological  knowledge 
enables  us  to  explain,  as  there  is  no  traceable  connection  of  any  kind  what- 
ever between  them.  In  rheumatism  of  the  joints  the  heart  often  suffers  •  and 
in  erysipelas  of  the  skin  the  morbid  action  frequently  leaves  one  part  of  the 
surface  and  breaks  out  upon  another.  Such  occurrences,  which  are  sometimes 
greatly  promoted  by  our  local  applications,  should   always  be  sedulously 
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watched,  as  they  are  generally  fraught  with  danger,  especially  wheu  they 
show  themselves  in  important  internal  structures. 

2.    EXTENSION  OF  INFLAMMATION. 

The  manner  in  which  inflammation  spreads,  or  extends  from  one  structure 
to  another,  is  worthy  of  brief  notice.  This  may  happen  in  several  ways,  as 
by  continuity  of  structure,  through  the  agency  of  the  vessels,  by  nervous 
sympathy,  and  probably  also  through  the  aid  of  the  blood,  which,  as  will  be 
seen  hereafter,  is  always  more  or  less  disordered  in  the  more  severe  forms  of 
the  malady,  however  situated. 

All  inflammations,  whatever  may  be  their  character,  are,  in  the  first  in- 
stance, of  a  local  nature,  that  is,  they  begin  in,  and  are  confined  to  a  particular 
tissue,  spot,  or  point,  from  which,  as  from  a  common  focus,  the  morbid  action 
radiates  in  different  directions,  until  it  becomes,  so  to  speak,  general.  To 
illustrate  my  meaning,  let  it  be  supposed  that  the  malady  commences  in  a 
particular  part  of  the  mucous  coat  of  the  small  bowel,  as,  for  example,  in  one 
of  the  glands  of  Peyer.  After  having  remained  here  for  a  short  time,  it 
gradually  spreads  to  the  fibro-cellular  lamella,  then  to  the  muscular  fibres,  and 
finally  to  the  peritoneal  investment,  thus  involving  the  whole  in  one  mass  of 
disease.  In  erysipelas  the  same  law  is  observed.  Here  the  morbid  action, 
beginning  at  a  little  point  of  skin,  gradually  extends  to  the  deeper  structures, 
until,  as  in  the  case  of  a  limb,  it  invades  cellular  substance,  aponeurosis, 
muscle,  vessels,  nerves,  periosteum,  and  occasionally  even  bone.  A  pneu- 
monia, in  its  progress,  usually  involves  the  pulmonary  pleura  and  the  bronchial 
mucous  membrane.  These  instances  will  suffice  to  prove  the  position  here 
assumed,  which  is  the  more  important  because  it  presents  the  characters  of  a 
general  principle. 

The  rapidity  with  which  inflammation  extends  from  one  texture  to  another 
is  too  variable  to  admit  of  any  precise  statement ;  in  some  instances  the  time 
is  very  short,  perhaps  not  exceeding  a  few  hours,  and  such  cases  are,  it  may 
be  remarked,  generally  very  prone  to  be  characterized  by  more  than  usual 
violence.  It  must  not,  however,  be  inferred  from  this  statement  that  the 
morbid  action  always  spreads  from  the  point  originally  attacked  ;  for,  although 
there  is  unquestionably  a  very  strong  tendency  to  this,  yet  there  are  numerous 
exceptions  to  it.  In  some  cases  this  limitation  is  due  to  the  nature  of  the 
disease  itself;  in  others,  it  depends  upon  the  deposit  of  plastic  matter;  while 
in  a  third  series  of  cases  it  is  owing  to  the  structure  of  the  overlying  tissue, 
as,  for  example,  in  the  periosteum,  which  often  serves  to  protect  the  bone 
which  it  surrounds  from  the  encroachment  of  disease  of  the  soft  parts. 

One  of  the  most  common  modes  in  which  inflammation  propagates  itself  is 
by  continuity  of  structure.  The  morbid  action,  once  begun,  finds  it  easy  to 
pass  along  the  tissues  in  which  it  originated,  and  hence  it  often  spreads  rapidly 
over  a  large  extent  of  surface,  similarity  of  structure  and  function  favoring 
the  process.  By  continuity  of  surface  an  erysipelas  of  the  skin,  perhaps  not 
larger  at  its  commencement  than  half  a  dime,  spreads  in  a  few  hours  over  an 
entire  limb,  or  even  over  the  greater  portion  of  the  body.  In  the  same 
manner  inflammation  is  liable  to  be  propagated  along  the  mucous  canals,  as  is 
exemplified  in  tonsillitis,  croup,  and  other  affections  of  the  throat  and  air- 
passages,  and  in  the  various  diseases  of  the  stomach,  bowels,  and  genito- 
urinary apparatus.  In  duodenitis  the  morbid  action  may  readily  extend  along 
the  choledoch  and  hepatic  ducts  to  the  liver  ;  and  in  gonorrhoea  nothing  is 
more  common  than  for  the  disease  to  spread  along  the  seminal  passages  to 
the  epididymis  and  testis. 

In  the  second  place,  inflammation  may  propagate  itself  by  contiguity  of 
structure,  as  already  indicated  in  one  of  the  preceding  paragraphs.     A  phleg- 
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monons  erysipelas  of  the  skin  has  a  tendency  not  merely  to  spread  over  the 
neighboring  surface,  in  consequence  of  its  similarity  of  structure  and  func- 
tion, but  also  to  extend  in  depth,  thereby  involving  cellular  tissue,  aponeu- 
rosis, muscle,  and,  in  short,  every  other  texture  within  its  reach.  The  tissues 
mainly  concerned  in  the  enterprise  are  the  vascular  and  connective,  the  pecu- 
liar structure  of  which  renders  them  highly  favorable  for  the  propagation  of 
the  morbid  action.  An  inflammation,  beginning  in  the  conjunctiva,  often  in 
its  progress  involves  the  entire  eye,  simply  from  the  intimate  manner  in  which 
its  different  tunics  are  superimposed  upon  each  other.  In  the  bowel  and 
other  mucous  canals  the  same  effect  is  frequently  witnessed.  In  pneumonia, 
especially  in  the  more  violent  forms,  the  disease  is  rarely  confined  to  the  pa- 
renchymatous substance,  but  is  almost  sure,  in  time,  to  spread  to  the  pleura 
and  bronchia.  In  orchitis,  although  the  inflammation  is  primarily  seated  in 
the  tubular  structure  of  the  epididymis  and  testicle,  yet  it  is  by  no  means  un- 
common for  it  to  extend  to  the  albugineous  coat,  and  occasionally  even  to 
the  vaginal.  An  inflammation  of  the  synovial  membrane  of  a  joint  often 
extends,  by  virtue  of  the  same  law,  to  the  articular  cartilage  and  the  head  of 
the  bone  beneath,  contiguity  and  intimate  connection  favoring  here,  as  else- 
where, the  propagation  of  morbid  action. 

Thirdly,  the  extension  maybe  effected  through  the  agency  of  the  veins  and 
lymphatics.  Of  the  former  a  good  example  is  afforded  by  what  occasionally 
happens  in  venesection,  where,  apparently  from  the  use  of  a  foul  lancet,  the 
inflammation  is  sometimes  spread  from  the  little  wound  in  the  vessel,  at  the 
bend  of  the  arm,  as  high  up  as  the  right  auricle  of  the  heart ;  and  of  the  lat- 
ter by  what  takes  place  in  chancre,  where  the  poison,  taken  up  by  the  absorb- 
ent vessels  of  the  penis,  is  carried  by  them  to  the  glands  of  the  groin,  where 
it  causes  a  hard  and  painful  swelling,  constituting  what  is  termed  a  bubo.  In 
dissection  wounds  the  absorbent  vessels  always  serve  as  vehicles  for  the  trans- 
mission of  the  peculiar  poison  which  gives  to  these  lesions  their  character- 
istic features.  For  a  short  period  after  inoculation  the  poison  is  apparently 
latent,  when  its  effects  show  themselves  by  one  or  more  red  lines  extending 
up  the  limb  as  far  as  the  axillary  glands,  whence,  as  from  a  common  centre, 
its  injurious  consequences  are  radiated  over  the  whole  system. 

Of  the  extension  of  inflammation  by  nervous  agency,  or  sympathy,  a  fami- 
liar example  is  afforded  in  parotitis.  In  this  disease,  which  attacks  chiefly 
young  subjects,  the  inflammation  often  suddenly  leaves  the  organ  originally 
involved,  and  fastens  itself  upon  the  testicle,  which  is  then  compelled  to  bear 
the  whole  onus  of  the  morbid  action.  Of  the  precise  manner  in  which  this 
transfer  is  effected  we  are  ignorant.  That  it  is  not  through  any  direct  nerv- 
ous connection  is  sufficiently  obvious,  for  everybody  knows  that  no  such  con- 
nection exists ;  hence,  as  the  only  plausible  explanation  left  us,  we  must  con- 
clude that  it  is  brought  about  by  the  operation  of  sympathy,  although  of  the 
nature  of  this  operation  it  is  impossible,  in  the  present  state  of  the  science, 
to  form  any  just  idea.  A  similar  relationship  exists  between  the  mamma  and 
uterus,  the  stomach  and  lungs,  and  between  the  stomach  and  brain,  or,  ra- 
ther, between  the  former  organ  and  the  arachnoid  membrane. 

Finally,  inflammation  may  be  propagated  by  the  blood.  This  fluid,  as  will 
afterward  appear,  undergoes  various  changes  in  this  disease,  of  which  the 
most  important  is  an  increase  of  fibrin  and  colorless  globules,  with  a  strong 
tendency  of  these  substances  to  adhere  to  the  sides  of  the  vessels  as  they  are 
propelled  along  with  the  general  circulating  mass.  The  blood,  thus  altered 
in  its  properties,  leads  to  obstruction  of  the  capillaries  in  different  parts  of 
the  body,  thereby  establishing  foci  of  morbid  action.  It  is  not  improbable 
that  metastatic  abscess,  or  what  is  now  called  pyemia,  is  generally  produced 
in  this  way  ;  at  all  events,  this  is  a  more  rational  mode  of  accounting  for  that 
occurrence  than  the  one  which  attributes  it  to  the  absorption  of  pus,  or  the 
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admission  of  this  fluid  into  the  blood,  through  the  agency  of  open-mouthed 
veins. 

3.    VARIETIES  OF  INFLAMMATION. 

"With  the  exception,  perhaps,  of  the  epidermis,  the  hair,  and  nails,  there 
is  no  part  of  the  human  economy  which  is  not  susceptible  of  inflammation 
and  its  consequences.  The  reason  why  these  structures  are  usually  consi- 
dered as  incapable  of  this  process  is,  that  we  are  not  able  to  demonstrate  in 
them  any  bloodvessels,  nerves,  and  lymphatics,  which  are  the  great  and  essen- 
tial elements  of  organization  in  the  more  thoroughly  elaborated  and  complex 
tissues.  Notwithstanding  this,  it  is  extremely  difficult  to  unite  in  so  sweep- 
ing a  conclusion,  when  we  reflect  upon  the  fact,  of  which  daily  observation 
furnishes  examples,  that  these  external  coverings  undergo  various  lesions,  of 
form,  size,  color,  and  consistence,  which  can  only  be  explained  on  the  as- 
sumption that  they  are  the  product  of  inflammation,  modified  by  the  nature 
of  the  affected  parts.  There  are  other  structures,  as  the  arachnoid  mem- 
brane, the  cornea,  and  some  of  the  cartilages,  in  which  it  is  impossible  to 
detect  vessels,  and  yet  no  one  would  doubt  for  a  moment,  on  this  account, 
that  they  are  incapable  of  disease.  We  should,  therefore,  I  think,  not  make 
any  exception,  as  it  respects  the  possibility  of  the  occurrence  of  inflamma- 
tion, even  in  regard  to  the  scarf-skin,  the  hair,  and  nails. 

The  susceptibility  of  a  part  to  inflammation  may  be  stated  to  be,  as  a 
general  rule,  in  direct  proportion  to  the  amount  of  its  vascular  and  nervous 
endowments,  the  importance  of  its  functions,  and  the  nature  of  its  exposure. 
Hence  it  is  found  to  be  most  common  iu  the  skin,  cellular  tissue,  the  mucous 
and  serous  membranes,  the  joints,  lungs,  liver,  kidneys,  bladder,  urethra, 
ovaries,  and  uterus.  The  only  exceptions  to  this  law  are  the  brain  and 
heart,  which,  notwithstanding  their  incessant  labor,  the  excessive  delicacy  of 
their  organization,  and  their  universal  sympathetic  relations,  are  compara- 
tively rarely  the  subjects  of  inflammation.  In  the  thyroid  body,  the  salivary 
glands,  the  pancreas,  the  prostate,  and  the  spleen,  together  with  the  voluntary 
muscles  and  their  tendons,  the  nerves,  vessels,  fibrous  membranes,  and  even 
the  bones,  the  disease  is  also  quite  uncommon,  although  several  of  these 
structures  are  sufficiently  prone  to  suffer  from  inflammation  as  it  manifests 
itself  in  certain  forms  of  syphilis,  scrofula,  and  rheumatism.  It  is  easy  to 
know  why  the  skin  should  be  so  frequently  diseased  when  we  reflect  upon  its 
vast  extent,  its  wonderful  vascularity  and  nervous  endowments,  its  sympathy 
with  the  brain,  lungs,  stomach,  and,  in  fact,  almost  every  organ  in  the 
economy,  and  its  constant  exposure  to  all  kinds  of  injurious  impressions. 
For  the  same  reason  it  is  not  difficult  to  account  for  the  frequent  occurrence 
of  pneumonia,  hepatitis,  nephritis,  and  inflammation  of  some  of  the  other 
viscera.  The  cellular  tissue,  although  less  highly  organized  than  the  skin,  is 
yet  a  frequent  subject  of  disease,  growing  out  of  the  circumstance  that  it  is 
the  great  connecting  link  by  which  the  various  tissues  of  the  frame  are 
cemented  together,  and  also  that  it  serves  as  a  means  of  transmission  of  the 
vessels  and  nerves  from  one  part  to  another.  The  functional  activity  alone 
of  some  of  the  organs  affords  a  ready  key  to  their  liability  to  inflammation. 
Thus,  the  genital  organs  are  almost  exempt  from  disease  until  the  age  of 
puberty ;  but  from  that  time  on,  when  their  slumbering  season  is  over,  and 
their  fretful  life  begins,  they  are  extremely  prone  to  take  on  morbid  action, 
both  of  a  common  and  of  a  specific  character. 

The  progress  of  inflammation  exhibits  much  diversity,  being  at  one  time 
rapid,  at  another  slow ;  hence  its  distinction  into  acute  and  chronic.  An 
acute  attack  is  one  which  runs  its  course  swiftly,  and  which  is  characterized 
by  well-marked  symptoms,  as  is  seen,  for  example,  in  tonsillitis  consequent 
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upon  a  severe  cold,  and  where,  in  the  space  of  a  few  days,  the  affected  gland 
acquires  a  large  bulk  from  vascular  engorgement  and  interstitial  deposits, 
attended  with  great  local  and  constitutional  disturbance.  Force  and  rapidity 
of  action  are  its  distinguishing  features.  Chronic  inflammation,  on  the  con- 
trary, is  marked  by  comparative  slowness  and  feebleness  of  action  ;  the 
attendant  phenomena  are  also  less  bold,  although  there  is  generally  a  decided 
tendency  to  effusion.  It  may  be  the  sequela  of  an  acute  attack,  or  it  may 
show  itself  as  a  primitive  affection  :  that  is,  it  may  exist  for  a  considerable 
period  without  being  discovered,  owing  to  the  absence  of  the  usual  diagnostic 
signs.  Once  in  this  condition,  it  may  last  almost  for  an  indefinite  time,  as  is 
exemplified  in  certain  cases  of  gleet,  leucorrhoea,  tonsillitis,  osteitis,  arthritis, 
otorrhoea,  and  ophthalmia. 

Inflammation  may  be  healthy  or  unhealthy,  according  as  it  manifests  a  tend- 
ency to  restoration,  progress,  or  mischief.  It  would  be  wrong  to  regard 
inflammation  always  in  the  light  of  a  disease,  since  it  is  the  means  which 
nature  must  necessarily  employ  whenever  she  wishes  to  repair  the  injury 
which  has  given  rise  to  it.  It  is  only  when  the  process  proceeds  blindly,  so 
to  speak,  that  it  is  likely  to  be  productive  of  harm  by  overpowering  the  part 
and  system.  An  incised  wound,  occurring  in  a  sound  constitution,  will,  if 
properly  managed,  heal  promptly  by  union  by  the  first  intention  ;  but  if  the 
reverse  be  the  case,  there  will  not  only  be  no  immediate  union,  but  its  edges 
will  separate,  and  suppuration  taking  place,  a  long  time  may  elapse  before 
consolidation  will  be  completed.  In  the  one  case,  the  action  is  said  to  be 
healthy,  in  the  other  unhealthy;  and  it  will  generally  be  found  that  the  nature 
of  the  action  is  a  true  index  of  the  condition  of  the  part  and  system  ;  as  the 
latter  is,  so  will  be  the  former.  There  are  of  course  exceptions  to  this  law, 
but  they  are  infrequent  and  unimportant. 

There  is  a  form  of  inflammation  to  which  pathologists  have  applied  the 
term  irritable,  but  which  in  reality  does  not  differ  materially  from  unhealthy 
inflammation,  just  described.  The  best  illustrations  of  it  occur  in  strumous 
ophthalmia,  in  ulcers  of  the  extremities,  in  rupia,  and  in  chronic  tonsillitis, 
bronchitis,  dysentery,  cystitis,  urethritis,  and  orchitis.  It  seems  to  depend 
upon  an  exaltation  of  the  natural  sensibility  of  the  affected  structures, 
aggravated  by  an  unsound  state  of  the  nervous  system. 

Inflammation  may  be  common  or  specific;  common,  when  it  proceeds  from 
ordinary  causes;  specific,  when  it  is  produced  by  some  peculiar  poison,  as  the 
matter  of  gonorrhoea,  syphilis,  or  smallpox.  A  more  important  distinction 
is,  that  certain  inflammations  are  capable  of  appearing  only  in  certain  tissues. 
Thus,  erysipelas  is  generally  a  disease  of  the  skin  ;  in  rare  instances  it  affects 
the  mucous  membrane  of  the  mouth  and  throat,  and,  perhaps,  also  the  peri- 
toneum and  pelvic  veins,  as  in  lying-in  females;  but  it  never  fastens  itself,  as 
a  primary  affection,  upon  the  muscles,  aponeuroses,  nerves,  arteries,  bones, 
cartilages,  or  internal  viscera.  Gout  and  rheumatism  have  a  special  fancy 
for  the  joints  and  fibro-serous  textures;  secondary  syphilis,  for  the  skin  and 
fauces  ;  tertiary  syphilis,  for  the  bones  and  periosteum  ;  scrofula,  for  the 
lymphatic  ganglions  ;  and  carcinoma,  for  the  glandular  structures,  as  the 
mamma,  uterus,  and  liver. 

Finally,  inflammation  may  be  latent.  This  expression  is  curious,  and  yet 
full  of  meaning;  it  simply  implies  that  the  morbid  action  does  not  reveal 
itself  by  the  ordinary  phenomena.  Such  an  inflammation  is  always  to  be 
dreaded,  because,  being  of  a  peculiarly  insidious  character,  it  is  extremely 
apt  to  be  overlooked.  One  of  the  best  examples  of  this  form  of  disease  is 
afforded  by  the  glands  of  Peyer  in  typhoid  fever,  the  inflammation  and 
ulceration  of  which  constitute  the  anatomical  lesions  of  that  singular  malady. 
Patients  thus  affected  seldom  complain  of  pain,  or,  indeed,  of  any  other 
suffering  directly  referable  to  these  bodies,  even  when  the  morbid  action  is  so 
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extensive  as  to  lead  to  perforation  of  the  bowel.  Latent  pneumonia  is  a 
sufficiently  common  disease,  and  abscesses  of  the  spine  and  other  parts  of 
the  body  often  make  great  progress  before  their  true  nature  is  even  sus- 
pected. 

4.    TERMINATIONS  OR  EVENTS  OP  INFLAMMATION. 

Inflammation  has  various  modes  of  termination  ;  upon  strict  inquiry,  how- 
ever, it  will  be  found  that  these  amount  only  to  two,  and  that  all  the  rest  are 
merely  so  many  states,  conditions,  or  events  of  the  process.  This  distinction 
is  real,  not  imaginary,  and  therefore  of  no  little  practical  value.  Philoso- 
phically speaking,  there  are  but  two  terminations  of  the  morbid  action,  the 
one  being  in  health,  the  other  in  the  death  of  the  part.  The  former  may  oc- 
cur by  delitescence  and  resolution  ;  the  latter,  by  ulceration  and  gangrene. 
All  deposits,  whether  serous,  plastic,  purulent,  or  sanguiueous ;  aqd  all 
changes  of  structure,  whether  in  the  form  of  softening,  induration,  contrac- 
tion, or  thickening,  are  to  be  viewed  simply  as  so  many  products,  effects,  or 
results  of  inflammation,  without  necessarily  involving  a  suspension  of  the  pro- 
cess itself.  This  indeed  may  still  go  on,  sometimes  even  for  an  indefinite 
period,  and  thus  produce  additional  changes,  more  serious,  perhaps,  in  their 
consequences  than  those  which  attended  the  act  in  its  earlier  stages.  In  sup- 
puration, for  example,  the  inflammation  does  not  geuerally  end  the  moment 
matter  forms,  or  as  soon  as  the  pyogenic  crisis  has  been  fairly  attained  ;  in- 
stead of  this  it  proceeds  in  a  modified  state,  accompanied  by  ulceration,  or 
still  further  deposits.  The  same  remarks  are  applicable  to  lymphization  and 
even  to  the  production  of  serum,  the  latter  of  which  may  be  regarded  as  one 
of  the  processes  employed  by  nature  to  deplete  the  inflamed  tissues  ;  in  this, 
however,  she  generally  succeeds  only  by  degrees,  as  is  shown  by  the  fact  that 
the  disease  often  continues  for  a  considerable  length  of  time  after  the  drainage 
has  commenced.  Blood,  either  perfectly  pure,  or  variously  combined  with 
the  secretions  of  the  affected  surface,  may  be  poured  out  quite  freely,  and  yet 
the  morbid  action  continue  as  actively  as  before,  as  we  see  exemplified  in 
dysentery  and  other  hemorrhagic  forms  of  inflammation.  Hence  there  is 
really  no  such  thing  as  a  termination  of  inflammation  in  effusion  of  serum, 
deposit  of  fibrin,  or  the  formation  of  pus.  These  events  occurring,  the  mor- 
bid action  may  still  go  on,  being  merely  modified  in  its  character  by  the  in- 
fluence exerted  upon  it  by  the  attendant  secretion  or  the  morbid  product. 

The  nomenclature  of  inflammation  has  been  much  simplified  within  the  last 
quarter  of  a  century.  As  it  now  stands  it  is  based  essentially  upon  the  ana- 
tomy of  the  affected  tissue,  structure,  or  organ,  the  term  itis  being  merely 
added  to  the  name  by  which  the  part  is  generally  known,  as  sclerotitis,  cys- 
titis, laryngitis.  Sometimes,  however,  the  old  expressions  are  retained,  as 
quinsy  for  inflammation  of  the  tonsils,  ophthalmia  for  inflammation  of  the 
eye,  and  gonorrhoea  for  inflammation  of  the  urethra. 


SECT.    II. — ACUTE   INFLAMMATION. 

The  symptoms  of  inflammation  naturally  divide  themselves  into  local  and 
constitutional ;  or  those  furnished  by  the  part  and  those  afforded  by  the 
general  system. 

1.    LOCAL  SYMPTOMS. 

The  most  prominent  external  symptoms  of  inflammation  have  long  been 
known  to  practitioners.  They  are  tersely  stated  by  Celsus  to  be  "  rubor, 
calor  cum  tumore  et  dolore."     This  writer  flourished  in  the  first  century  of 
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Christianity,  and  was  a  contemporary  of  Virgil,  Horace,  and  Ovid.  His 
knowieuVe'of  inflammation,  however,  was  extremely  imperfect,  and  it  was  not 
until  some  time  after  the  commencement  of  the  present  century  that  the  sub- 
ject began  to  be  studied  in  its  relations  with  the  different  organs  and  tissues 
of  the  body.  Bordeu,  Carmichael  Smith,  and  Bichat,  by  laying  the  founda- 
tion of  general  anatomy,  paved  the  way  to  a  more  comprehensive  acquaint- 
ance with  the  nature  and  seat  of  morbid  action,  and  were  thus  instrumental 
in  revealing  an  amount  of  light,  the  beneficial  effects  of  which  can  even  yet 
be  hardly  foreseen.  They  have  shown  us,  what  might,  a  priori,  have  been 
anticipated,  that  the  phenomena  enumerated  by  the  Roman  author,  as  cha- 
racteristic of  inflammation,  are  liable  to  great  and  constant  variations,  ac- 
cording to  the  nature  of  the  affected  structure,  and  that  the  most  violent 
morbid  action  may  often  be  present,  and  yet  nearly  all  of  these  phenomena 
be  absent.  Hence,  at  the  present  day,  too  much  stress  cannot  be  laid  upon 
disordered  function,  inasmuch  as  this  is  frequently  the  only  symptom  that  is 
at  all  appreciable,  especially  in  inflammation  of  the  internal  organs.  Modern 
research  has  shed  important  light  upon  the  condition  of  the  capillary  vessels 
and  their  contents  in  inflammation,  and  has  enabled  us  to  explaiu  much  of 
what  was  before  obscure  and  mysterious  in  regard  to  the  more  intimate  na- 
ture of  the  process. 

1.  Discoloration. — The  discoloration  of  an  inflamed  part  varies  from  the 
slightest  increase  of  the  natural  hue  to  the  deepest  purple,  according  to  the 
character  of  the  affected  tissues  and  the  intensity  of  the  morbid  action.  It  is 
always,  other  things  being  equal,  most  distinctly  marked  in  those  structures 
which  are  very  vascular,  while  in  such  as  have  comparatively  few  vessels  it  is 
either  entirely  wanting,  or  present  only  in  a  faint  degree.  It  is  a  prominent 
phenomenon  in  inflammation  of  the  skin  and  mucous  membranes,  the  cellular 
tissue,  lungs,  pleura,  spleen,  kidneys,  and  peritoneum  ;  structures  which  are 
distinguished  by  their  great  vascularity,  and  by  the  large  amount  of  blood 
which  they  are  capable  of  admitting  in  disease.  On  the  other  hand,  there  is 
but  little  discoloration  in  inflammation,  however  intense,  of  the  tendons,  car- 
tilages, bones,  and  fibrous  envelops,  the  brain,  nerves,  heart,  and  voluntary 
muscles.  In  inflammation  of  the  arachnoid  membrane  the  only  evidence  of 
disease  observable  after  death  is  effusion  of  serum  or  of  serum  and  fibrin;  all 
trace  of  vascularity  is  wanting,  and  yet  the  morbid  action  has  been  sufficient 
to  destroy  life. 

The  discoloration  of  inflammation  often  acquires  a  high  grade  in  a  very 
short  time,  depending  upon  the  activity  of  the  circulation  of  the  affected 
structures.  In  general,  however,  it  proceeds  rather  slowly,  keeping  steady 
pace  with  the  ingravescent  action  ;  advancing  from  rose  to  red,  from  red  to 
purple,  or  from  purple  to  black,  as  when  the  part  is  about  to  fall  into  morti- 
fication. It  is  always  most  distinct  at  the  focus  of  the  inflammation,  from 
which  it  gradually  recedes  until,  in  most  cases,  it  is  insensibly  lost  in  the 
natural  hue  of  the  surrounding  healthy  structures.  Occasionally,  however,  as 
in  erysipelas  of  the  skin,  as  well  as  in  some  affections  of  the  mucous  mem- 
branes, the  line  of  demarcation  is  very  abrupt,  the  diseased  surface  exhibiting 
a  red  and  well  defined  circle. 

The  discoloration  varies  not  merely  in  degree,  but  also  in  its  character 
thereby  throwing,  not  unfrequently,  important  light  upon  the  diagnosis  of 
the  case.  Thus,  it  may  be  scarlet,  as  in  the  skin,  throat,  and  bowels  ■  lilac 
or  bluish,  as  in  the  sclerotica  and  the  fibrous  envelops  of  the  muscles-  brick- 
colored,  grayish,  or  brownish,  as  in  iritis;  yellowish,  as  in  erysipelas,  espe- 
cially when  associated  with  derangement  of  the  biliary  secretion  ;  of  a  copper 
hue,  as  in  the  eruptions  of  secondary  syphilis;  purple,  as  in  the  edo-es  of  a 
scrofulous  ulcer  ;  livid,  as  in  violent  tonsillitis ;  and  black,  as  in  mortification. 
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These  varieties  of  color,  in  these  and  other  structures,  are  dependent,  partly 
upon  the  organization  of  the  affected  tissues,  partly  upon  the  nature  of  the 
inflammation  itself,  and  partly  upon  the  amount,  degree,  or  intensity  of  the 
morbid  action. 

The  discoloration  varies  in  extent,  from  the  smallest  speck,  perhaps  not 
larger  than  a  pin's  head,  to  a  surface  occupying  many  inches,  if  not  several 
feet  in  diameter,  as  in  erysipelas,  where  the  disease  sometimes  involves  the 
greater  portion  of  the  body.  "When  this  is  the  case,  the  discoloration  is  said 
to  be  diffuse  ;  it  is  arborescent,  when  the  vessels  upon  which  it  depends  are 
spread  out  in  dendritic  lines  ;  punctiform,  when  it  occurs  in  the  form  of  little 
dots,  or  points,  as  in  some  of  the  inflammations  of  the  serous  and  mucous 
membranes;  linear,  when  it  presents  itself  in  a  distinct  streak,  as  in  phlebitis 
and  angeioleucitis ;  and  maculiform,  when  it  assumes  the  appearance  of  a 
blotch  or  ecchymosis.  In  the  latter  case,  as  well  as  in  the  punctiform  variety 
of  discoloration,  the  morbid  hue  is  due  to  an  actual  extravasation  of  blood, 
consequent  upon  a  rupture  of  some  of  the  capillary  vessels  of  the  part. 

To  be  of  value  as  a  diagnostic  sign  of  inflammation,  the  discoloration  must 
be  permanent,  not  transient ;  advancing  and  receding  with  the  morbid  action ; 
disappearing  under  pressure,  but  reappearing  the  moment  the  pressure  is 
taken  off.  The  blush  of  shame  vanishes  in  an  instant,  with  the  excitement 
that  produced  it ;  and  the  hectic  flush  upon  the  cheek  -of  the  consumptive 
merely  denotes  the  existence  of  the  fever  which  succeeds  the  afternoon's  rigor ; 
they  are  very  different  from  the  discoloration  which  marks  the  rise,  progress, 
and  termination  of  inflammation.  Besides,  the  latter  is  usually  associated 
with  other  symptoms,  as  heat,  pain,  swelling,  and  disordered  function  ;  phe- 
nomena sufficiently  distinctive,  in  every  case,  to  prevent  error  of  diagnosis. 

The  immediate  cause  of  the  change  of  color  in  inflammation,  is  a  preter- 
natural afflux  of  blood.  It  was  formerly  supposed  that  it  depended  upon  the 
formation  of  new  vessels,  but  the  fallacy  of  this  opinion  was  long  ago  dis- 
proved by  minute  injection  and  microscopical  observation.  It  is  now  well 
known  that  there  is  a  class  of  capillaries  too  delicate  to  admit  a  sufficiency  of 
red  blood  to  render  them  visible  in  the  natural  state,  but  which,  the  moment 
they  become  involved  in  irritation  or  inflammation,  are  distended  to  such  a 
degree  as  to  show  themselves  in  every  direction,  hundreds  and  even  thousands 
appearing,  and  that  frequently  in  an  instant,  where  hardly  any  could  be  dis- 
cerned before.  We  see  this  fact  exemplified  iu  the  vessels  of  the  conjunctiva, 
when  a  particle  of  foreign  matter  lodges  upon  the  cornea ;  and  what  occurs 
here  may  be  supposed  to  take  place,  under  similar  circumstances,  in  other 
structures.  It  is  only  in  reparative  inflammation,  or  in  the  inflammation 
which  is  necessary  to  rebuild  parts  that  have  been  lost  or  destroyed,  that 
vessels  are  ever  formed.  The  process  is  entirely  incompatible  with  ordinary 
inflammation. 

2.  Pain. — Pain,  like  discoloration,  is  one  of  the  most  constant  symptoms 
of  inflammation,  usually  setting  in  early  in  the  disease,  going  on  steadily  in- 
creasing until  the  morbid  action  has  attained  its  maximum,  and  then  gradually 
abating,  as  the  disease  recedes,  until  it  is  insensibly  lost.  The  subject  of  pain 
presents  several  points  of  interest,  which,  as  they  have  a  practical  importance, 
should  be  well  understood  by  the  surgeon. 

Pain  varies  in  degree  from  the  slightest  change  in  the  normal  sensibility 
of  the  part,  to  the  most  excruciating  agony,  according  to  the  nature  of  the 
affected  structure,  and  the  intensity  of  the  morbid  action.  Doubtless  idio- 
syncrasy also  exerts  an  important  influence,  for  it  is  well  known  that  what 
causes  pain  in  one  individual  occasions  little,  if  any,  in  another.  Most  per- 
sons bear  the  application  of  a  blister  well,  but  I  have  seen  some  in  whom  the 
remedy,  although  retained  only  for  a  few  hours,  was  productive  of  the  most 
VOL.  i.  —  5 
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exquisite  torment.  Such  a  result  can  only  be  explained  on  the  assumption 
of  an  idiosyncrasy,  or  a  difference  in  the  nervous  organization  of  our  patients. 
The  same  remark  is  true  in  regard  to  the  effects  of  injury.  As  a  general 
rule,  the  pain  is  greatest  at  the  focus  of  the  inflammation  ;  it  is  usually  fixed 
in  its  situation,  but  sometimes  it  darts  about  in  different  directions ;  is  in- 
creased by  pressure,  motion,  and  posture ;  and  rarely  intermits,  although  it 
often  remits,  especially  in  the  morning  and  the  early  part  of  the  forenoon. 

Much  diversity  obtains  in  regard  to  the  character  of  the  pain,  so  much  so, 
indeed,  that  we  may  often,  from  this  circumstance  alone,  form  a  tolerably 
correct  idea  of  the  seat,  and  even  of  the  nature,  of  the  inflammation.  Thus, 
in  the  pleura  it  is  sharp  and  lancinating;  in  the  cellular  tissue,  acute  and 
throbbing,  as  is  exemplified  in  boil  and  carbuncle;  in  the  liver  and  lungs, 
obtuse  and  heavy;  in  the  skin,  prurient,  itching,  or  burning;  in  the  bones, 
dull  and  gnawing,  as  if  insects  were  feeding  upon  the  part;  in  the  urethra, 
scalding  or  burning;  in  the  conjunctiva,  gritty  and  itching;  in  the  teeth, 
throbbing,  beating,  or  pulsatile.  When  inflammation  is  about  to  terminate 
in  mortification,  the  pain  generally  becomes  hot  and  burning. 

Pain  is  sometimes  felt  at  a  point  more  or  less  remote  from  the  seat  of  the 
morbid  action  ;  hence,  it  does  not  always  serve  to  denote  its  existence.  In 
coxalgia,  the  earliest  and  most  prominent  symptom  usually  is  severe  pain  in 
the  knee,  and  it  has  often  happened,  especially  in  the  hands  of  the  ignorant 
and  inexperienced  practitioner,  that  the  latter  has  been  leeched,  cupped,  and 
blistered,  when  all  this  care  should  have  been  bestowed  upon  the  former.  In 
inflammation  of  the  bladder,  ureters,  and  kidneys,  a  prominent  symptom  is 
uneasiness  in  the  head  of  the  penis ;  and  in  hepatitis,  considerable  suffering 
is  often  felt  in  the  right  shoulder.  It  is  not  always  easy  to  explain  these 
occurrences ;  but,  in  general,  they  are  dependent  either  upon  continuity  of 
structure,  as  in  the  case  of  the  urinary  passages,  or  upon  reflex  action,  as  in 
coxalgia  and  hepatitis. 

It  is  worthy  of  note  that  the  pain  is  generally  much  more  severe  when  the 
inflammation  is  seated  in  the  covering  of  an  organ,  than  when  it  occupies 
its  proper  substance.  A  pleuritis  is  always  attended  with  severe  local  dis- 
tress, whereas  few  persons  ever  experience  any  pain  in  pneumonitis.  In  in- 
flammation of  the  parenchymatous  structure  of  the  liver,  great  disorganiza- 
tion may  take  place,  and  yet  the  patient  be  entirely  ignorant  of  the  fact,  as 
far  as  pain  is  concerned ;  but  should  the  fibro-serous  envelop  of  the  organ 
be  mainly  implicated,  violent  suffering  will  be  a  prominent  symptom.  The 
same  law  holds  good  in  inflammation  even  of  the  brain  and  its  membranes. 

It  is  important  that  the  practitioner  should  be  aware  of  the  distinction  be- 
tween the  pain  of  inflammation  and  the  pain  of  spasm,  since  it  must  exert 
an  important  influence  upon  his  therapeutic  measures.     It  has  been  already 
seen  that  the  former  is  gradual,  not  sudden  in  its  attack ;  persistent,  not  in- 
termittent; increased  by  motion,  pressure,  and  posture;  and,  moreover,  it  is 
generally  accompanied  by  more  or  less  febrile  disturbance,  and  other  evidences 
of  indisposition,  plainly  marking  its  character,  to  say  nothing  of  the  history  of 
the  attack,  which  usually  furnishes  important  light  in  regard  to  the  diagnosis 
of  the  individual  case.     In  spasm,  the  pain  comes  on  suddenly,  and°  after 
having  continued  for  a  short  time,  intermits,  or  entirely  disappears'  onlv 
however,  to  return  again,  and  pass  through  the  same  course ;  in  a  word   it 
is  paroxysmal,  coming  suddenly,  and  going  suddenly  ;  relieved  by  pressure 
and  nearly  always  attended  with  eructations   and  rumbling  noises  in  the 
bowels,  supposing  the  case  to  be  one  of  colic ;  there  is  no  fever— indeed 
generally  no  constitutional  excitement  of  any  kind— and  there  is  also  an 
absence  of  the  other  local  symptoms  of  inflammation,  as  heat   discoloration 
and  intumescence.  '  ' 

In  neuralgia  the  pain  is  sharp  and  lancinating,  often  darting  through  the 
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parts  with  the  rapidity  of  lightning,  or  like  an  electric  shock :  accompanied 
by  a  sense  of  soreness  or  aching,  and  generally  aggravated  by  pressure.  It 
is  usually  paroxysmal  in  its  character,  coming  on  perhaps  once  every  day, 
lasting  a  few  hours,  and  then  going  off  gradually,  or  even  suddenly,  to  re- 
appear about  the  same  time  the  following  day  ;  it  is,  in  fact,  generally  an 
intermittent  disease,  with  a  distinct  interval  of  freedom  from  pain,  resem- 
bling, in  this  respect,  an  ordinary  intermittent  fever,  and  having  often,  like 
it,  a  miasmatic  origin.  The  pain,  moreover,  is  not  always  fixed,  but  is  at 
one  time  here,  and  at  another  there,  generally  in  the  course  of  a  sentient 
nerve. 

Severe  pain,  especially  in  a  nervous,  irritable  person,  is  always  a  formida- 
ble occurrence,  as  it  exhausts  and  depresses  the  powers  of  life,  and  is  sure, 
if  not  timeously  combated,  to  occasion  serious,  if  not  fatal,  mischief.  The 
rule,  therefore,  is  to  arrest  it  promptly,  and  at  all  hazard,  before  the  disease, 
of  which  it  is  a  symptom,  has  made  much  progress. 

A  sudden  disappearance  of  pain,  unless  occasioned  by  the  use  of  anodynes, 
is  generally  denotive  of  danger,  as  it  implies  a  termination  of  the  morbid 
action  in  the  death  of  the  affected  structures.  The  occurrence  should,  at  all 
events,  excite  suspicion,  and  lead  to  careful  investigation.  An  individual, 
for  example,  has  been  the  subject  of  strangulated  hernia ;  the  constriction 
has  lasted  for  several  days,  and  has  been  characterized  by  severe  suffering, 
both  local  and  general ;  suddenly  the  pain  ceases,  and  the  patient  flatters 
himself  that  he  will  soon  be  well.  The  surgeon,  however,  comes  to  a  widely 
different  conclusion  ;  for  the  sunken  features,  the  clammy  skin,  the  feeble  and 
flickering  pulse,  the  incessant  hiccough,  and  the  trembling  hand,  but  too 
plainly  foreshadow  the  approach  of  death  from  mortification  of  the  bowel. 

Pain  is  not  always  present,  even  although  the  inflammation  may  be  ex- 
tremely violent.  In  typhoid  fever,  a  disease  attended  with  inflammation  of 
the  glands  of  Peyer,  often  terminating  in  extensive  ulceration  of  these  bodies, 
there  is  generally  an  entire  absence  of  this  symptom,  from  first  to  last,  unless 
the  case  is  followed  by  perforation  of  the  bowel,  and  an  escape  of  its  con- 
tents into  the  peritoneal  cavity.  In  pneumonia  there  is  frequently  no  pain 
whatever ;  and  the  same  thing  is  true  in  relation  to  inflammation  of  some  of 
the  other  viscera.  In  scrofulous  affections  of  the  spine,  particularly  those 
forms  of  it  known  as  Pott's  disease  and  psoas  abscess,  pain,  properly  so  called, 
is  one  of  the  rarest  phenomena,  especially  in  the  earlier  stages  of  their  pro- 
gress. A  painless  inflammation  is  peculiarly  dangerous,  inasmuch  as  it  is 
very  liable  to  be  overlooked  by  the  professional  attendant,  particularly  by  one 
who  is  in  the  habit  of  placing  undue  confidence  in  the  ordinary  phenomena 
of  the  disease. 

How  is  pain  produced  ?  It  has  been  supposed  that  it  is  caused  by  a  de- 
velopment of  new  nerves  ;  but  that  this  is  not  so  is  sufficiently  established  by 
the  fact  that  this  symptom  is  often  present,  and  that  in  a  very  severe  degree, 
almost  at  the  very  commencement  of  the  morbid  action,  and  consequently 
long  before  it  is  possible  for  such  an  occurrence  to  take  place.  A  more  plau- 
sible opinion  is  that  the  suffering  is  occasioned  by  the  compression  of  the 
nerves  of  the  part  by  the  dilated  vessels  and  the  effused  fluids ;  but  to  render 
this  theory  complete  it  is  necessary  to  go  a  step  further,  and  to  suppose  that 
the  various  component  structures  of  the  nerves  themselves  are  inflamed.  It 
can  hardly  be  imagined  that  these  structures  should  escape  this  action  even 
in  the  milder  grades  of  inflammation,  much  less  when  the  disease  is  fully 
established. 

Of  the  intimate  nature  of  pain  nothing  is  known.  All  that  observation 
teaches  is  that  it  is  a  peculiar  mental  perception,  dependent  upon  a  healthy 
state  of  the  brain,  without  which  it  is  impossible  for  it  to  occur.  The  indi- 
vidual must  possess  the  faculty  of  consciousness,  or  he  cannot  take  cognizance 
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of  the  mischief  that  disease  produces  in  the  different  organs  and  tissues  of 
the  body.  We  have  a  convincing  proof  of  this  in  what  occurs  in  apoplexy 
and  paralysis  of  the  lower  half  of  the  body,  in  which  the  most  violent  inflam- 
mation may  be  set  up,  both  in  the  internal  viscera,  and  in  the  external  struc- 
tures, and  yet  the  patient  be  utterly  insensible  of  its  presence.  The  brain 
and  nerves  are  crippled  ;  hence  the  latter  are  unable  to  convey,  and  the  for- 
mer unable  to  receive,  painful  impressions  of  any  kind. 

Although  pain  is  undoubtedly  a  great  evil,  yet  it  is  extremely  fortunate 
that  it  is  so  generally  present  in  inflammation,  since  it  serves  to  warn  the  pa- 
tient of  his  danger,  and  often  imparts  to  the  practitioner  useful  information 
respecting  the  nature  and  seat  of  the  morbid  action.  How  many  persons 
formerly  perished  of  typhoid  fever,  simply  because  there  was  no  pain  to  guide 
the  physician  to  the  true  lesions  of  the  disease  ?  Doubtless  this  affection  has 
existed  from  time  immemorial,  but  it  has  only  been  within  the  last  quarter  of 
a  century  that  we  have  known  anything  definite  of  its  seat  and  character. 
Were  pain  one  of  its  prominent  symptoms,  it  would  long  ago  have  pointed 
the  practitioner  to  the  condition  of  the  glands  of  Peyer. 

What  is  termed  throbbing  is  a  peculiar  form  of  pain,  generally  denotive  of 
the  approach  of  suppuration.  It  is,  however,  sometimes  felt  at  an  early 
stage  of  the  morbid  action,  especially  when  it  involves  the  fibrous,  fibro-serous, 
and  osseous  tissues.  It  is  generally  dependent,  in  the  first  instance,  upon  an 
unusually  crowded  state  of  the  capillary  vessels,  impeding  the  onward  flow  of 
blood,  and  afterwards,  when  the  disease  is  more  fully  developed,  also  upon 
the  presence  of  inflammatory  products.  Posture  exerts  an  important  influ- 
ence upon  its  production,  as  is  evinced  in  whitlow,  odontalgia,  and  common 
furuncle.  In  the  first  of  these  affections  the  pain  is  increased  a  hundred  fold, 
almost  in  an  instant,  when  the  hand  is  permitted  to  hang  down  by  the  side 
of  the  trunk ;  a  decayed  tooth  that  is  free  from  pain  in  the  day,  while  the 
patient  is  sitting  up  or  walking  about,  will  ache  violently  the  moment  the 
head  touches  the  pillow  at  night ;  and  a  boil  on  the  buttock,  which  will 
cause  hardly  any  uneasiness  when  the  body  is  recumbent,  will  throb  violently 
when  it  is  erect.  These  occurrences,  which  are  easily  explained  by  the  in- 
creased determination  of  blood  which  the  affected  structures  receive,  under 
such  circumstances,  teach  a  valuable  practical  lesson  in  regard  to  the  import- 
ance of  position  in  the  treatment  of  inflammation. 

3.  Swelling. — Swelling  is  saldom  entirely  absent  in  inflammation  of  the 
external  parts  of  the  body,  although  it  may  be  in  that  of  certain  internal 
structures,  however  violent  or  extensive  the  morbid  action.  Under  the  latter 
head  may  be  enumerated,  in  particular,  the  fibrous  and  serous  membranes,  the 
tendons,  cartilages,  bones,  vessels,  and  nerves,  along  with  most  of  the  different 
viscera.  The  mucous  membranes  also  rarely  suffer  in  this  way  ;  the  principal 
points  where  swelling  is  liable  to  occur,  as  a  result  of  inflammation,  are  the 
conjunctiva,  glottis,  tonsils,  and  vulva,  for  the  reason  that  these  parts  are 
largely  supplied  with  lax  cellular  tissue,  which,  wherever  it  exists,  is  so  per- 
missive of  infiltration  of  serous  and  other  fluids.  Hence  it  is  that  swelling 
is  generally  so  conspicuous  in  inflammation  of  the  subcutaneous  and  inter- 
muscular filamentous  substance,  especially  in  the  extremities,  and  even  some- 
times in  the  head,  as  is  noticed  in  the  more  severe  forms  of  erysipelas,  where 
the  scalp  and  face  are  occasionally  puffed  up  to  an  enormous  extent,' fright- 
fully disfiguring  the  features. 

The  progress  of  the  swelling  varies;  in  general  it  is  gradual,  commencing 
early  in  the  inflammation,  and  going  on  steadily  increasing  until  the  morbid 
action  has  attained  its  height;  even  then,  however,  it  docs  not  always  stop, 
but  often  continues  until  the  vessels  have  parted  with  their  more  fluid  con- 
tents, which  sometimes  occurs  only  after  the  disease  has  begun  to  decline. 
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Occasionally,  however,  cases  are  met  with  where  the  swelling  is  most  rapid 
and  extensive,  spreading,  in  a  short  time,  over  an  entire  limb,  or  even  over 
the  greater  portion  of  the  body.  The  best  examples  of  this  occurrence  are 
witnessed  in  certain  injuries,  as  compound  fractures  and  dislocations,  phleg- 
monous erysipelas,  and  the  inflammation  consequent  upon  snake-bite. 

The  swelling  varies  in  its  character ;  thus  it  may  be  soft  or  hard,  transient 
or  protracted,  beneficial  or  injurious.  A  soft  swelling  is  usually  denotive  of 
serous  effusion;  a  hard  one,  of  a  deposit  of  fibrin,  or  of  the  more  solid  ele- 
ments of  the  blood.  A  transient  swelling  is  a  more  desirable  event  than  a 
protracted  one,  as  it  is  less  likely  to  interfere  with  the  restoration  of  function. 
Swelling  often  proves  beneficial,  inasmuch  as  the  effusion  upon  which  it  de- 
pends is  a  means  of  depletion  employed  by  nature  to  relieve  inflammatory 
action  ;  it  answers,  in  fact,  the  same  purpose  as  topical  bleeding.  When, 
however,  the  deposit  is  very  large,  or  composed  essentially  of  solid  material, 
immense  harm  may  be  produced  by  it,  from  the  manner  in  which  it  com- 
presses the  capillary  vessels  and  interferes  with  the  transmission  of  their  con- 
tents; in  other  words,  the  effusion  acts  obstructingly,  and  thus  causes  fatal 
constriction.  In  swelling  of  the  conjunctiva,  technically  called  chemosis,  the 
matter  poured  out  often  compresses  the  vessels  of  the  cornea  in  such  a  man- 
ner as  to  induce  gangrene  of  this  membrane;  and  a  like  result  occasionally 
follows  phlegmonous  erysipelas  of  the  limbs  and  scrotum.  Swelling  may 
prove  injurious  in  another  way  ;  by  acting  obstructingly,  as  in  oedema  of  the 
glottis,  which  may  cause  death  by  preventing  the  ingress  of  the  air  into  the 
lungs.  A  similar  effect  may  be  produced  by  inordinate  tumefaction  of  the 
tonsils.  A  swollen  perineum  may  compress  the  urethra  and  occasion  reten- 
tion of  urine. 

The  immediate  cause  of  swelling  is  twofold ;  first,  engorgement  of  the 
capillary  vessels,  and  secondly,  and  mainly,  effusion  of  serum  and  fibrin  ;  to 
which,  in  the  more  severe  forms  of  inflammation,  may  be  added  pus  and 
blood,  the  latter  of  which  is  sometimes  poured  out  in  considerable  quantity. 

4.  Heat. — An  increase  of  heat  is  one  of  the  most  common  effects  of  inflam- 
mation, and  hence  a  valuable  symptom  of  the  disease.  A  good  illustration 
of  this  occurrence  is  observed  in  tonsillitis,  gastritis,  pneumonia,  and  the  so- 
called  fevers,  in  which  there  is  often  a  remarkable  heat  of  the  breath ;  and 
also  in  many  of  the  external  varieties  of  inflammation,  where  the  change  is 
rendered  apparent  both  by  the  sense  of  touch  and  by  the  rapid  evaporation 
of  our  applications.  The  scalding  tear  in  inflammation  of  the  eye  is  an 
evidence  of  the  same  fact. 

The  degree  of  heat,  emitted  in  the  act  of  inflammation,  has  been  supposed 
never  to  exceed  that  of  the  blood  in  the  heart  and  large  vessels.  The  re- 
searches of  John  Hunter  would  seem  to  countenance  this  opinion.  He  ope- 
rated upon  a  man  for  the  radical  cure  of  hydrocele ;  the  temperature  of  the 
vaginal  tunic  immediately  after  the  withdrawal  of  the  fluid  being  92°.  The 
cavity  was  now  stuffed  with  lint,  and  the  next  day  the  thermometer  stood  at 
98f°,  thus  showing  an  increase  of  six  degrees  and  three-quarters,  which  must 
have  fully  equalled  the  heat  of  the  blood  in  the  heart  and  large  vessels  of  the 
subject  of  the  observation.  In  repeating  the  experiment  subsequently  upon 
a  muscular  wound  in  the  side  of  a  dog,  and  upon  the  vagina  of  an  ass,  irritated 
by  a  solution  of  bichloride  of  mercury,  he  found  no  difference  whatever,  before 
and  after  the  occurrence  of  inflammation,  in  the  temperature  of  the  parts. 
Hence,  he  naturally  concluded  that  the  extrication  of  heat  during  the  progress 
of  this  morbid  process  was  either  very  slight,  or  altogether  inappreciable. 
Observations,  however,  made  since  the  time  of  the  English  philosopher,  con- 
clusively show  that  there  is  frequently,  if  not  generally,  a  decided  increase  of 
temperature  in  the  inflamed  structures ;  and,  although  this  increase  may  not 
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render  the  temperature  of  the  part  equal  to  that  of  the  heat  of  the  blood  in 
the  heart,  yet  it  is  none  the  less  real  and  positive.  It  is  well  known  that  the 
outskirts  of  the  body,  as  the  feet,  hands,  and  ears,  are  habitually  cooler  than 
the  trunk,  head,  and  upper  portions  of  the  extremities,  because  they  have 
naturally  a  more  feeble  circulation  ;  hence  in  inflammation,  although  their 
temperature  may  not  reach  98°  of  Fahrenheit,  yet  if  there  be  any  elevation 
of  heat  over  and  above  what  these  structures  enjoy  in  the  healthy  state,  it  is 
to  be  considered  as  an  actual  augmentation.  That  this  will  generally  be 
found  to  be  the  fact,  in  all  the  more  severe  forms  of  inflammation,  my  observa- 
tions, many  times  repeated,  fully  convince  me.  In  erysipelas  of  the  skin  of 
the  trunk,  in  urinous  infiltration  of  the  scrotum,  in  acute  abscess,  in  tonsillitis, 
orchitis,  bnbo,  and  other  affections,  I  have  again  and  again  seen  the  mercury 
rise  in  the  instrument  above  100°,  and  in  some  instances  even  as  high  as 
105°,  106°,  and  107°.  It  has  been  ascertained  that  the  oviduct  of  a  frog 
ready  to  spawn  is  two  degrees  hotter  than  the  heart;  and  Professor  Dunglison 
has  seen  the  temperature  of  the  uterus  during  labor  as  high  as  106°.  From 
all  these  facts,  to  which  others  equally  convincing  might  be  added,  if  space 
permitted,  it  is  impossible  to  avoid  the  conclusion  that  there  is  generally  an 
elevation  of  heat  in  inflammation,  in  whatever  part  of  the  body  it  may  be 
situated,  provided  the  action  which  accompanies  it  is  not  too  slight,  or  too 
limited  in  extent. 

Our  knowledge  of  the  nature  of  animal  heat  is  hardly  sufficient  to  justify 
us  in  expressing  an  opinion  regarding  the  cause  of  its  increase  in  inflamma- 
tion. It  may  be  supposed,  however,  in  the  absence  of  positive  information, 
that  it  is  due  to  the  friction  which  the  blood  experiences  in  its  passage  through 
the  vessels,  not  only  in  the  inflamed  parts,  but  in  the  system  at  large,  and 
also  to  the  rapid  manner  in  which  the  oxygen  of  the  air  unites  with  the  red 
particles  of  this  fluid  as  it  is  propelled  along  in  its  turbulent  course.  The 
influence  of  an  accelerated  state  of  the  circulation  upon  the  production  of 
animal  heat  is  well  exemplified  in  what  occurs  in  ordinary  exercise  when  the 
feet  are  cold.  A  rapid  walk,  under  such  circumstances,  in  the  open  air,  soon 
equalizes  the  circulation,  and  sends  the  blood,  loaded  with  oxygen,  to  every 
part  of  the  body,  warming  and  fertilizing  it  as  it  rushes  on.  If  a  horse  be 
rode  swiftly  round  the  race  track  his  whole  body  becomes  immensely  heated, 
and  his  blood  surcharged  with  fibrin  and  colorless  globules  ;  both  evidently 
the  result  of  the  increased  friction  of  the  blood  against  the  coats  of  the  ves- 
sels, and  the  rapid  union  of  the  oxygen  of  the  air  with  that  fluid.  Irritating 
applications,  as  spirits  of  ammonia,  blisters,  sinapisms,  and  embrocations,  by 
inviting  a  preternatural  afflux  of  blood  to  the  affected  part,  produce  an 
analogous  effect,  accelerating  the  circulation,  and  causing  an  elevation  of 
temperature.  Allusion  has  already  been  made  to  the  fact  that  the  uterus 
during  parturition  is  much  hotter  than  it  is  in  the  natural  state ;  a  circum- 
stance which  can  only  be  explained  by  the  supposition  of  an  increased  activity 
of  its  vessels  approximating  a  state  similar  to  that  which  obtains  in  inflam- 
mation, although  not  identical  with  it.  During  the  growth  of  the  antler  of 
the  deer  and  other  animals  there  is  always  a  marked  elevation  of  temperature  ■ 
and  phenomena  of  a  similar  kind  are  often  witnessed  during  the  development 
of  malignant  and  other  tumors.  All  these  circumstances  bear  directly  upon 
the  question  under  consideration,  if  they  do  not  positively  serve  to  establish 
its  truth. 

5.  Functional  Disorder. — Disorder  of  the  functions  of  the  affected  part  is 
in  general  a  most  important  symptom,  being  often  present  when  all,  or  nearly 
all,  the  other  phenomena  are  absent.  It  manifests  itself  in  various  ways  as 
well  as  in  various  degrees;  at  one  time  in  the  form  of  increased  sensibility  or 
irritability,  at  another  as  a  suppression,  alteration,  or  augmentation  of'the 
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natural  discharge,  and  now  as  an  abolition  of  some  special  sense;  at  one  time 
as  the  slightest  possible  departure  from  the  normal  action  of  the  part,  and  at 
another  as  a  total  suspension  of  it. 

An  increase  of  sensibility  is  one  of  the  most  common  effects  of  inflammation. 
In  peritonitis,  gastritis,  and  enteritis,  the  sensibility  of  the  affected  structures 
is  often  so  great  as  to  render  the  slightest  pressure  of  the  finger  a  source  of 
profound  distress  ;  and  it  is  for  the  same  reason  that,  under  such  circum- 
stances, the  weight  even  of  a  sheet  is  sometimes  almost  intolerable.  Similar 
effects  are  noticed  in  some  of  the  external  diseases,  as  in  boil,  carbuncle, 
erysipelas,  and  in  inflamed  hemorrhoidal  tumors,  which  are  frequently  the 
seat  of  the  most  exquisite  tenderness,  hardly  exceeded  by  that  which  attends 
an  inflamed  eye.  Parts  which  are  devoid  of  feeling,  or  nearly  so,  in  the  sound 
state,  as  ligaments,  tendons,  bone,  and  fibrous  membranes,  generally  become 
exceedingly  sensitive  in  inflammation.  The  change  in  question  is  of  great 
importance  in  a  diagnostic  point  of  view,  inasmuch  as  it  generally  enables  us 
to  distinguish  readily  between  inflammatory  and  spasmodic  affections,  the 
latter  of  which,  as  before  stated,  are  often  immensely  relieved  by  pressure, 
which  never  fails  to  aggravate  the  former. 

An  increase  of  irritability  is  a  very  constant  phenomenon  in  all  inflamma- 
tions of  muscular  parts.  In  cystitis,  one  of  the  earliest  and  most  prominent 
symptoms  is  a  frequent  desire  to  urinate,  arising  from  involvement  of  the 
muscular  fibres  of  the  bladder;  in  gastritis,  the  irritability  of  the  stomach  is 
often  so  excessive  that  the  organ  is  incapable  of  retaining  the  smallest  quan- 
tity of  fluid,  however  bland  ;  and  in  dysentery,  the  greatest  distress  which 
the  patient  is  obliged  to  endure,  during  the  progress  of  that  dreadful  malady, 
arises  from  the  incessant  peristaltic  action  of  the  colon  and  rectum,  the  main 
seats  of  the  morbid  action.  An  increase  of  the  contractility  of  the  voluntary 
muscles  is  very  common  iu  fractures  and  dislocations,  in  severe  sprains,  and 
after  amputations,  usually  manifesting  itself  in  spasmodic  twitchings,  which 
often  require  large  doses  of  anodynes  for  their  suppression. 

Again,  inflammation  has  the  effect  of  diminishing,  or  even  completely  sus- 
pending, the  special  function  of  an  organ.  In  ophthalmia,  the  eye  cannot 
look  at  objects,  however  dim ;  the  moment  the  effort  is  made  the  lids  con- 
tract spasmodically,  and  the  smallest  ray  of  light  that  impinges  upon  the 
retina  is  productive  of  the  greatest  distress.  In  inflammation  of  the  ear  the 
slightest  noise,  which,  in  the  healthy  state  would  perhaps  not  be  perceived, 
or  which  might  fall  as  delightful  music  upon  the  tympanum,  becomes  a  source 
of  deep  distress ;  and  the  sense  of  hearing  is  almost  destroyed  by  the  buzziug 
and  explosive  sounds  which  succeed  the  morbid  action.  In  coryza,  the  sense 
of  smell  is  abolished  ;  in  inflammation  of  the  skin  the  patient  is  deprived  of 
the  sense  of  touch  ;  and  in  glossitis  there  is  a  loss  of  the  sense  of  taste.  In 
laryngitis  the  voice  is  at  first  merely  altered  in  its  character,  but  as  the  dis- 
ease progresses  the  individual  often  becomes  completely  aphonious.  In 
cerebritis  there  is  generally  delirium,  followed,  if  the  case  passes  on  to  sup- 
puration, by  convulsions  aud  coma,  the  precursors  of  speedy  dissolution. 

Another  prominent  symptom  of  inflammation,  one,  indeed,  which  is  seldom 
absent,  is  disorder  of  the  secretions.  Thus,  in  inflammation  of  the  skin,  there 
is  suppression  of  the  perspiration;  in  hepatitis,  of  the  bile;  in  nephritis,  of 
the  urine.  Or,  instead  of  a  total  arrest  of  these  and  other  secretions,  im- 
portant changes  are  effected  in  their  composition,  or  in  their  physical,  chemical, 
and  microscopical  properties.  In  pneumonia,  the  characteristic  symptom  is 
a  rust-colored  sputum,  and  in  dysentery,  a  discharge  of  bloody  mucus. 

The  function  of  absorption  is  often  seriously  impeded,  if  not  completely 
arrested,  in  inflammation.  The  disorder,  however,  is  generally  much  more 
conspicuous  in  the  advanced  than  in  the  early  stages  of  inflammation,  in 
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which  this  process  is  sometimes  executed,  even  with  a  certain  degree  of  vigor, 
as  is  demonstrated  by  the  facility  with  which  morphia  and  other  substances 
are  carried  into  the  system  when  placed  upon  the  skin  after  vesication  by 
cantharides,  ammonia,  or  hot  water.  In  the  more  violent  grades  of  inflam- 
mation, the  function  is  usually  kept  in  a  state  of  abeyance,  the  action  of  the 
absorbent  vessels  being  arrested  by  the  morbid  deposits.  Afterwards,  how- 
ever, as  the  disease  declines,  the  function  of  absorption  is  gradually  re-esta- 
blished, and  then  often  proceeds  with  great  vigor,  rapidly  removing  the  fluids 
effused  during  the  earlier  stages  of  the  inflammation. 

It  is  worthy  of  notice  that  while  the  absorbent  vessels,  when  the  inflam- 
mation is  at  its  height,  refuse  to  take  up  extraneous  matter,  as,  for  example, 
morphia  or  belladonna,  and  also  effused  fluids,  they  are  often  very  busy  in 
removing  affected  textures,  and  that  even  when  they  are  of  a  very  firm  and 
resisting  character.  A  familiar  illustration  of  this  occurrence  is  afforded  in 
acute  abscesses,  the  natural  evacuation  of  which  is  frequently  accomplished 
by  the  agency  of  the  absorbent  vessels,  where  the  disease  is  most  intense. 
In  inflammation  of  the  joints,  cartilage  and  even  bone  often  suffer  extensively 
from  this  cause.  There  is  no  doubt  that  the  pressure  of  the  effused  fluids 
always  greatly  influences  and  promotes  the  occurrence. 

2.    CONSTITUTIONAL  SYMPTOMS. 

Constitutional  symptoms  do  not  always  attend  inflammation.  The  morbid 
action  may  be  so  mild  as  to  prevent  its  recognition  by  the  system  ;  it  is 
strictly  a  local  affection,  and  therefore  causes  no  general  resentment.  But 
the  case  is  very  different  when  the  disease  is  severe,  or  when,  even  if  it  is  com- 
paratively slight,  it  involves  an  important  structure  ;  then  the  whole  frame 
feels  its  irritating  effects,  and  evinces  a  strong  interest  in  the  impending 
struggle.  The  group  of  phenomena  thus  produced  constitutes  what  is 
termed  inflammatory,  symptomatic,  or  sympathetic  fever,  and  deserves  con- 
sideration as  expressive  of  the  sum  of  suffering  of  each  particular  organ.  The 
period  which  intervenes  between  the  establishment  of  the  inflammation  and 
the  occurrence  of  fever  varies  from  a  few  hours  to  several  days,  depending 
upon  the  nature  of  the  exciting  cause,  the  condition  of  the  patient,  the 
intensity  of  the  disease,  and,  above  all,  the  importance  of  the  organ  attacked. 
Idiopathic  inflammation  is  generally  preceded  by  depression  or  a  sense  of 
lassitude  and  uneasiness,  attended  with  headache,  pain  in  the  back  and  limbs, 
bad  taste  in  the  mouth,  vitiated  appetite,  and  slight  chilliness,  alternating 
with  flushes  of  heat.  Sometimes  the  patient  is  remarkably  desponding,  or 
annoyed  with  disagreeable  dreams,  and  unpleasant  forebodings  respecting 
his  recovery.  He  feels  uncomfortably,  both  bodily  and  mentally,  and  has  a 
disinclination  to  exertion.  In  a  word,  he  is  unwell,  or  in  a  state  interme- 
diate between  health  and  sickness.  These  phenomena,  which  are  merely  the 
precursors  of  the  fever,  which  is  as  yet  only  in  a  state  of  incubation,  may  be 
compared,  not  unaptly,  to  the  fleeting  clouds  which  precede  the  outbreak  of 
a  storm  ;  they  appear  and  vanish  for  a  time,  but  finally  coalescing,  they 
assume  their  allotted  station  in  the  chain  of  morbid  changes.  When  fully 
established,  the  fever  never  intermits  so  long  as  the  cause  which  has  produced 
it  continues  in  operation  ;  but  it  generally  remits  slightly  in  the  morning, 
and  sometimes,  though  rarely,  twice  in  the  twenty-four  hours.  The  vesperal 
exacerbation  usually  sets  in  late  in  the  afternoon,  and  persists,  with  but  little 
alteration,  until  towards  morning,  when  the  excitement  relaxes  its  hold  as 
if  in  need  of  temporary  repose  to  meet  the  gradually  recurrine  emergency. 
During  the  calm  which  is  now  present,  the  patient  often  falls  into  a  refresh- 
ing sleep,  his  thirst  and  restlessness  subside,  and  the  skin  is  bedewed  with  a 
gentle  perspiration.     Soon,  however,  the  smothered  fire  is  rekindled   and 
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the  same  suffering  has  to  be  passed  through  as  before,  now,  perhaps,  aug- 
mented by  the  spread  of  the  morbid  action,  and  the  development  of  new 
sympathies. 

In  order  to  comprehend  fully  the  nature  of  inflammatory  fever,  it  is  neces- 
sary that  the  surgeon  should  personally  interrogate,  as  it  were,  every  organ 
of  the  body  which  may  be  supposed  to  evince  any  sympathy  with  the  affected 
structures.  This  inquiry  should,  as  a  general  rule,  embrace  an  examination 
of  the  heart  and  arteries,  the  countenance,  skin  and  extremities,  lungs,  tongue, 
stomach,  bowels,  liver,  kidneys,  and  bladder,  together  with  the  state  of  the 
muscles,  brain,  and  assimilative  powers. 

Derangement  of  the  vascular  system  is  chiefly  denoted  by  the  state  of  the 
pulse,  the  principal  characteristics  of  which  are  frequency,  hardness,  fulness, 
strength,  and  quickness.  The  number  of  beats  in  a  minute  ranges  from 
seventy,  seventy-three,  or  seventy-five,  the  average  standard  in  the  healthy 
adult,  to  eighty-five,  ninety-five,  one  hundred,  or  even  one  hundred  and 
twenty,  according  to  the  intensity  of  the  disease  and  the  vigor  of  the  consti- 
tution. A  hard  pulse  is  firm  and  resisting,  rolling  under  the  finger  like  a 
tense  cord,  and  as  if  the  blood  were  sent  into  it  with  extreme  power ;  some- 
times the  artery  thrills  or  vibrates,  owing  to  a  partial  displacement  synchro- 
nous with  the  contraction  of  the  left  ventricle  of  the  heart.  When  the  tension 
is  unusually  great,  it  is  difficult,  by  any  pressure  we  can  apply,  to  obliterate 
the  caliber  of  the  vessel.  Fulness  has  reference  to  the  volume  of  the  pulse, 
which  feels  as  if  the  artery  were  expanded  beyond  its  normal  size.  Strength 
implies  a  sensation  of  preternatural  resistance  to  the  finger ;  while  a  quick 
pulse  is  one  in  which  each  beat  occurs  with  great  suddenness  or  abruptness. 
This  quality  of  the  pulse  is  generally  associated  with  frequency,  from  which, 
however,  it  differs  essentially,  as  the  latter  has  reference  merely  to  the  num- 
ber of  strokes  in  a  given  time,  and  not  to  the  rapidity  with  which  the  vessel 
dilates  and  contracts  under  the  finger.  Several  of  these  states  of  the  pulse 
may  be  absent,  and  yet  the  case  be  one  of  great  disorder  of  the  vascular 
system.  Their  entire  co-existence,  in  fact,  is  rare ;  perhaps  the  nearest 
approach  to  it  is  to  be  found  in  gout  and  rheumatism,  hepatitis,  pleurisy, 
splenitis,  and  the  commencement  of  smallpox. 

In  the  examination  of  the  pulse,  it  is  not  to  be  forgotten  that  its  action 
may  be  materially  modified  by  the  nature  and  seat  of  the  inflammation  and 
by  the  idiosyncrasy  of  the  patient.  In  cephalic  affections,  the  pulse  is  slow, 
full,  and  laboring,  in  consonance  with  the  oppressed  condition  of  the  heart; 
in  peritonitis,  it  is  small,  frequent,  and  wiry,  sometimes,  in  fact,  almost  indis- 
tinguishable ;  and  in  acute  inflammation  attended  with  internal  venous  con- 
gestion, as  in  certain  forms  of  fever  and  injury,  it  is  obscure  and  apparently 
feeble,  but  generally  rises  under  the  effects  of  our  remedies,  or  the  natural 
powers  of  the  system.  Idiosyncrasy  often  singularly  modifies  the  state  of  the 
pulse.  I  recollect  a  middle  aged  man,  once  my  patient,  whose  pulse  was 
habitually  under  forty ;  and  still  more  remarkable  examples  of  the  kind  have 
been  witnessed  by  others.  On  the  other  hand,  it  may  be  abnormally  fre- 
quent, beating  constantly  from  eighty  to  ninety  in  the  minute. 

The  above  peculiarities,  whether  the  result  of  morbid  action,  or  of  indi- 
vidual organization,  derive  a  special  value  from  the  influence  which  they  must 
necessarily  exert  upon  our  diagnosis  and  treatment.  Thus,  in  peritonitis,  if 
the  practitioner  were  merely  governed  by  the  state  of  the  pulse,  without  any 
knowledge  of  the  condition  of  the  system  which  causes  it,  he  would  be  almost 
sure  to  administer  stimulants  instead  of  applying  leeches  and  blisters;  thereby 
feeding  in  place  of  diminishing  the  inflammation,  and  so  hurrying  on  the  fatal 
crisis.  A  pulse,  habitually  slow,  might,  in  inflammation,  hardly  attain  the 
normal  standard  of  frequency,  and  yet  the  system  might  literally  be  con- 
sumed by  symptomatic  excitement.     The  surgeon,  aware  of  the  possibility 
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of  such  occurrences,  is  wide  awake ;  and  hence  he  is  rarely,  if  ever,  thrown 
off  his  guard,  whatever  may  happen. 

The  countenance,  in  inflammatory  fever,  is  usually  flushed,  and  often  ap- 
pears unnaturally  full,  as  if  it  were  slightly  tumid.  The  eyes  are  reddish, 
suffused,  and  frequently  intolerant  of  light.  The  skin  is  hot  and  dry,  perspi- 
ration being  kept  in  complete  abeyance ;  and  the  extremities  are  usually  so 
warm  and  uncomfortable  as  to  be  unable  to  bear  any  covering.  When  the 
excitement  is  excessive,  the  sufferer  generally  finds  it  impossible  to  maintain 
the  same  posture  beyond  a  few  minutes  ;  he  tosses  about  from  side  to  side, 
and  from  place  to  place,  in  search  of  a  cool  spot. 

The  respiratory  organs  freely  participate  in  the  general  disorder.  The  in- 
spirations are  increased  in  frequency,  and  are  usually  performed  with  a  cer- 
tain degree  of  labor;  various  kinds  of  rales  are  heard,  and  cases  occur  in 
which  there  are  well-marked  evidences  of  venous  congestion. 

The  digestive  organs  always  suffer  in  inflammation,  and  therefore  demand 
careful  examination.  The  tongue  is  variously  affected  ;  sometimes  red  and 
almost  clean,  but  generally  loaded,  either  with  a  whitish,  yellowish,  or  brown- 
ish fur,  contracted,  and  somewhat  reddish  at  the  tip  and  edges;  nearly  always 
dry,  and  easily  protruded,  though  often  a  little  tremulous,  especially  when 
the  accession  occurs  in  a  person  of  nervous  temperament.  The  taste  is  viti- 
ated, or  entirely  arrested,  the  salivary  secretion  is  suppressed,  a  thick,  dark- 
colored  mucus  adheres  to  the  lips,  gums,  and  tongue,  and  there  is  a  dis- 
agreeable arid  feeling  in  the  fauces  and  oesophagus.  The  thirst  is  intense, 
and  can  hardly  be  appeased  by  the  most  frequent  and  abundant  draughts ; 
the  appetite,  on  the  contrary,  is  usually  destroyed,  and  hence  the  patient 
often  loathes  food,  in  whatever  form  it  may  be  presented  to  him.  Nausea 
and  a  sense  of  gastric  oppression,  sometimes  attended  with  bilious  vomiting, 
are  common  attendants.  The  bowels  are  generally  constipated,  or  alternately 
constipated  and  relaxed,  distended  with  gas,  and  somewhat  tender  under 
pressure ;  the  alvine  evacuations  being  fetid,  and  variously  altered  in  color 
and  consistence.  Along  with  this  condition  of  the  digestive  tube  there  is 
usually  more  or  less  disorder  of  the  liver,  manifesting  itself  in  excess,  defi- 
ciency, or  vitiation  of  its  secretion.  Such  a  condition  is  very  apt  to  be 
present  in  symptomatic  fever  consequent  upon  accidents  and  idiopathic 
inflammation  in  malarious  districts.  In  what  manner,  or  degree,  the  func- 
tions of  the  pancreas  are  affected  in  this  disease,  we  are  ignorant.  The 
probability,  however,  is  that  it  suffers  very  much  in  the  same  way  as  the 
salivary  glands  of  the  mouth,  which  it  intimately  resembles  in  its  structure 
and  uses. 

Among  the  more  marked  changes  produced  by  inflammation  are  those  in 
the  renal  secretion.  These  changes  relate  chiefly  to  the  quantity,  color,  and 
consistence  of  the  fluid.  In  the  normal  state,  the  average  quantity  of  urine, 
in  the  twenty-four  hours,  is  from  thirty-five  to  forty-two  ounces;  but  in  in- 
flammatory fever  it  often  does  not  reach  one-half  or  even  one-third  this  amount, 
Moreover,  instead  of  being  of  a  clear  amber  hue,  as  it  naturally  is,  it  is  com- 
monly of  a  deep  red  tint,  and  surcharged  with  an  unusual  quantity  of  extrac- 
tive matter,  mucus,  and  lithic  acid ;  the  latter  of  which  always" falls  to  the 
bottom  of  the  receiver,  in  the  form  of  brick-colored  sediment.  The  specific 
gravity  of  the  secretion  is  also  very  much  increased,  and  the  odor  is  often 
quite  offensive  from  the  presence  of  various  kinds  of  animal  substances 
During  the  height  of  very  acute  inflammation,  the  fluid  is  often  slightly 
albuminous,  and  even  pervaded  by  tubular  casts.  The  chlorides  on  the°con- 
trary,  are  commonly  remarkably  diminished,  especially  when  there  is  much 
exudation  with  a  tendency  to  cell  growth.  The  excretion  of  the  fluid  is  very 
much  as  in  health,  though  occasionally  it  is  greatly  increased  in  frequency 
Iu  traumatic  inflammation,  as  after  fractures,  dislocations,  and  amputations 
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the  bladder  is  occasionally  so  much  paralyzed  as  to  require  the  aid  of  the 
catheter  for  the  expulsion  of  its  contents. 

The  muscles  are  generally  the  seat  of  great  discomfort  in  this  form  of  fever. 
Already,  during  the  stage  of  incubation,  the  patient  is  harassed  with  a  sense 
of  lassitude,  stiffness,  and  aching  or  darting  pains,  which,  gradually  aug- 
menting in  severity,  at  length  constitute  a  real  source  of  suffering.  The 
pains  in  the  lumbar  region  are  particularly  violent;  they  are  always  worst 
at  night,  and  are  often  so  intense  as  to  deprive  the  patient  completely  of 
sleep.  His  back  feels  as  if  it  would  break  into  pieces,  as  if  it  were  being 
sawed  in  two,  or  as  if  it  were  bruised,  and  mashed,  and  comminuted.  Not 
unfrequently  every  joint  is  racked  with  pain,  and  the  whole  body  is  so  exqui- 
sitely sensitive  as  to  be  intolerant  of  the  slightest  motion,  pressure,  or  mani- 
pulation. It  is  this  distress  in  the  muscles  that  causes  the  patient  such  weary 
and  painful  nights,  and  which  induces  him  to  exclaim  in  the  evening,  "Oh 
that  it  were  morning  !"  and  in  the  morniug,  "Oh  that  it  were  evening!" 

The  suffering  of  the  brain  is  evinced  by  a  peevish  and  irritable  state  of 
the  mind;  by  loss  of  sleep;  by  disagreeable  dreams;  and  by  occasional  fits 
of  delirium.  In  many  cases,  there  is  more  or  less  perversion  of  special  sen- 
sation ;  as  is  proved  by  the  distracting  noises  in  the  ears,  the  intolerance  of 
light,  the  vitiated  taste  and  smell,  and  the  impairment  of  the  touch/ 

Finally,  the  assimilative  powers  being  in  abeyance,  the  body  becomes 
gradually  emaciated,  and  the  strength  fails  in  proportion  to  the  impoverished 
condition  of  the  blood  and  solids. 

Such  is  the  ordinary  course  of  events  in  inflammatory  fever.  If  the  morbid 
action  does  not  go  on  too  long,  or  if  the  patient  has  unusual  powers  of  re- 
sistance, he  may  be  able  to  weather  the  storm,  and  finally  come  off  conqueror. 
The  disease,  and,  along  with  it,  the  fever  which  it  has  produced,  will  now 
gradually  subside,  the  occurrence  being  announced  by  a  diminution  of  the 
patient's  restlessness,  anxiety,  and  thirst,  by  a  restoration  of  the  moisture  of 
the  skin  and  mouth,  and,  in  short,  by  a  decided  improvement  in  the  condi- 
tion of  all  the  secretions.  The  sleep  becomes  more  natural  and  refreshing, 
the  appetite  returns,  the  pulse  descends  to  its  normal  standard,  and  the  mind 
regains  its  natural  equilibrium.  The  cessation  of  the  fever  often  declares 
itself  by  the  occurrence,  either  sudden  or  gradual,  of  a  profuse  sweat,  to 
which  the  older  pathologists  applied  the  term  critical,  and  by  a  general  un- 
locking of  all  the  secretions.  In  a  word,  the  clouds  which  had  so  long 
obscured  the  horizon  are  once  more  succeeded  by  sunshine ;  disease  has 
vanished,  and  health  is  regaining  its  supremacy. 

If,  on  the  other  hand,"  the  disease  progresses,  a  downward  tendency  is 
gradually  witnessed  of  evil,  if  not  fatal  portent.  The  symptoms,  losing 
their  inflammatory  type,  now  assume  a  typhoid  character ;  the  pulse  becomes 
weak,  soft,  and  frequent,  beating  from  one  hundred  and  thirty  to  one  hundred 
and  sixty  in  a  minute ;  the  countenance  assumes  a  peculiar  shrunken  aspect, 
denominated  hippocratic  ;  the  surface  is  bedewed  with  clammy  perspiration  ; 
the  extremities  are  inclined  to  be  cold  ;  the  tongue  is  dry  and  covered  with 
a  brownish  or  blackish  fur ;  sordes  collect  upon  the  teeth  ;  hiccough  and 
twitching  of  the  tendons  supervene ;  and  there  is  rapid  emaciation,  with 
corresponding  failure  of  the  strength,  and  low  muttering  delirium.  Recovery 
is  still  possible,  although  doubtful ;  a  well-directed  plan  of  treatment,  or  even 
nature's  unassisted  efforts,  may  be  sufficient  to  shake  off  the  oppressive  load, 
and  enable  the  part  and  system  to  triumph  over  the  ravages  of  the  disease. 

But  typhoid  fever  is  not  always  a  necessary  consequence  of  the  inflamma- 
tory; it  may,  and  often  does,  exist  as  an  independent  affection,  coming  on 
early  in  the  attack,  perhaps  almost  immediately  after  the  commencement  of 
the  morbid  action,  and  maintaining  throughout  a  well-marked  asthenic  type. 
The  most  common  cause  of  such  an  event  is  severe  shock  or  loss  of  blood, 
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occurring  in  an  unhealthy,  broken  state  of  the  system,  or  actual  blood-poison- 
ing, from  the  absorption  of  pus,  or  the  operation  of  some  specific  virus,  as 
that  of  malignant  pustule,  or  that  generated  in  the  dead  human  body,  and 
received  by  inoculation  in  dissection.  In  the  more  severe  grades  of  erysi- 
pelas and  carbuncle,  the  fever  soon  assumes  an  asthenic  character,  whatever 
may  have  been  its  type  in  the  first  instance,  the  system  being  speedily  over- 
whelmed by  the  depressing  influence  of  the  morbific  agent. 

The  occurrence  of  typhoid  symptoms  early  in  an  idiopathic,  specific,  or 
traumatic  inflammation,  always  portends  evil,  as  it  is  necessarily  denotive  of 
great  and  rapid  waste  of  life-power,  which  neither  medicine  nor  food  can, 
perhaps,  successfully  counteract.  The  nervous  system  is  deeply  involved  in 
the  morbid  process;  the  blood  is  gradually  deprived  of  its  plastic  proper- 
ties; and,  nutrition  being  at  a  stand,  the  body  soon  becomes  pale,  emaciated, 
and  withered.  The  mind  is  early  affected,  and  typhoraania  is  generally  a 
prominent  symptom  throughout.  The  vital  forces  diminish  more  and  more, 
the  patient,  engaged  in  constant  muttering,  picks  at  the  bedclothes,  has  hic- 
cough and  twitchings  of  the  tendons,  and  is  so  weak  as  to  be  unable  to  sup- 
port himself  upon  his  pillow.  Exhaustion,  in  fact,  is  extreme,  and  a  few- 
hours  generally  suffice  to  close  the  scene. 

There  is  another  form  of  fever  which  is  often  seen  during  the  progress  of 
inflammatory  affections,  and  to  which  the  term  irritative  has  been  not  inaptly 
applied,  as  it  is  generally  met  with  in  persons  of  a  nervous,  irritable  tempera- 
ment or  habit  of  body.  The  best  idea  that  can  be  given  of  it  is  that  it  bears 
the  same  relation  to  the  nervous  system  that  inflammatory  fever,  properly  so 
termed,  sustains  to  the  vascular;  that  is,  the  fever  is  characterized  in  the  one 
case  by  irritability,  or  excess  of  sensibility,  and  in  the  other  by  plethora,  or 
redundancy  of  vascular  action.  We  find,  accordingly,  that  in  irritative  fever 
there  is  a  lively  perception  of  pain,  and  an  unusual  exaltation  of  sensibility, 
both  of  the  part  and  system ;  the  mind  is  peevish  and  fretful,  easily  dissatisfied, 
and  often  filled  with  despondency  and  unpleasant  foreboding;  the  pulse  is 
quick,  jerking,  small,  and  sometimes  wiry ;  sleep  is  imperfect  and  disturbed 
by  frightful  dreams ;  the  skin  is  hot,  dry,  and  difficult  of  relaxation ;  the  ex- 
tremities are  inclined  to  be  cold  ;  and  there  are  frequently  nervous  rigors, 
followed  by  marked  reaction,  and  great  restlessness;  severe  suffering  is  gene- 
rally complained  of  in  the  loins  and  muscles  ;  the  slightest  noise  and  light 
are  a  source  of  offence ;  and  the  head  is  distracted  with  severe  pain,  which 
often  assumes  a  neuralgic  character,  and  thus  becomes  a  cause  of  great  dis- 
tress. 

There  are  some  low  forms  of  inflammation  in  which  the  attendant  fever 
nearly  always  assumes  this  peculiar  type,  being  present  almost  from  first  to 
last.  A  good  example  of  it  is  afforded  in  dissection-wounds,  in  certain  in- 
juries of  the  skull  and  brain,  in  phagedenic  ulceration,  in  hospital  o-angrene, 
in  sloughing  chancres  and  buboes,  and  in  tertiary  syphilis,  in  nervous  debili- 
tated subjects. 

3.    CHANGES  OF  THE  BLOOD  IN  INFLAMMATION. 

That  the  blood,  which  plays  so  important  a  part  in  the  economy  in  health, 
should  be  seriously  altered  in  its  properties  in  inflammation  is  what  mio-ht', 
d  priori,  have  been  anticipated,  and  what  observation  has  fully  established 
to  be  a  fact.  Sent  with  increased  force  and  rapidity  through  every  portion 
of  the  body,  however  constituted,  or  however  remote  from  the  heart  •  sub- 
jected to  new  actions  and  new  affinities  in  the  suffering  structures  as  if  it 
were  exposed  to  the  heat  of  a  laboratory,  and  deprived,  in  a  great'  decree 
of  the  stimulus  of  the  oxygen  of  the  air,  it  is  not  surprising  that  it  should  be 
almost  totally  changed  in  its  physical,  chemical,  and  vital  properties.     The 
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most  important  alterations  which  the  fluid  experiences  relate  to  the  fibrin  and 
colorless  globules,  the  quantity  and  number  of  which  are  always  materially 
increased  in  every  well-marked  case  of  inflammation.  To  form  a  proper 
estimate  of  the  extent  of  these  alterations  it  will  be  necessary  to  inquire,  for 
a  moment,  into  the  relative  quantity  of  these  ingredients  of  the  blood  in  the 
healthy  state. 

In  healthy  blood  the  proportion  of  fibrin  to  the  entire  mass  is  as  3  to  1000; 
in  inflammation,  however,  it  is  generally  very  much  increased,  ranging  from 
6  to  8,  from  8  to  9,  and  from  9  even  to  10^,  according  to  the  intensity  of  the 
disease  and  the  general  powers  of  the  system.  In  what  proportion  the 
colorless  globules  are  augmented  in  inflammation  we  are  uninformed ;  that 
their  number  is  materially  increased  is  sufficiently  obvious,  but  whether  the 
change,  in  this  respect,  is  as  great  as  in  the  fibrin,  is  still  undetermined.  In 
addition  to  this  increase  in  their  number  there  is  a  manifest  augmentation  of 
their  bulk,  as  well  as  of  their  cohesive  properties,  thereby  greatly  promoting 
their  tendency  to  adhesion  to  each  other  and  to  the  sides  of  the  vessels, 
which,  as  will  be  seen  by  and  by,  forms  so  striking  a  phenomenon  in  well 
established  inflammation. 

This  excess  of  fibrin  and  white  globules,  which  is  generally  observable  at 
an  early  period  of  the  inflammation,  goes  on  gradually  increasing  until  the 
morbid  process  has  attained  its  maximum,  when  it  begins  to  decline,  and 
finally  altogether  disappears  with  the  causes  that  induced  it.  Although  it  is 
most  conspicuous  in  the  higher  grades  of  inflammation,  there  are  few  cases  in 
which  it  is  wholly  absent,  unless  the  disease  be  so  slight  as  to  be  incapable  of 
producing  any  serious  structural  changes,  or  material  embarrassment  in  the 
force  and  rapidity  of  the  circulation  in  the  part  and  system.  Gout  and  rheu- 
matism, pleuritis,  pericarditis,  pneumonia,  hepatitis,  splenitis,  arteritis,  and 
acute  articular  affections  usually  exhibit  it  in  a  marked  degree.  It  is  also 
present,  but  less  conspicuously,  in  inflammation  of  the  skin,  cellular  tissue, 
and  mucous  membranes.  What  is  singular,  it  also  exists  in  the  blood  in  the 
latter  months  of  utero-gestation.  Where  or  how  this  excess  of  fibrin  and 
colorless  globules  is  developed  is  still  a  mooted  question,  which  further 
observation  alone  can  solve.  It  may  be  supposed,  in  the  absence  of  satis- 
factory information,  that  it  takes  place  in  the  arteries,  in  consequence  of  the 
manner  in  which  the  blood  is  agitated  in  passing  through  the  different  parts 
of  the  body,  its  various  ingredients  being  forcibly  pressed  and  rubbed  against 
each  other,  and  against  the  sides  of  the  vessels  by  the  increased  powers  of 
the  heart.  Thus  a  species  of  disintegration  is  brought  about,  which  doubtless 
adds  very  greatly  to  the  already  existing  excitement  both  of  the  part  and  of 
the  system.  The  idea  that  attrition  of  the  blood  against  the  walls  of  the 
arteries  is  mainly  instrumental  in  the  production  of  the  change  in  question 
derives  support,  of  a  very  plausible,  if  not  of  a  positively  confirmatory  cha- 
racter, from  what  is  observed  when  a  horse  is  subjected  to  severe  exercise 
upon  the  turf.  If  he  be  bled  after  having  been  ridden  very  rapidly  round  the 
track,  it  will  be  found  that  there  is  a  great  increase  of  fibrin  and  colorless 
globules,  in  consequence,  apparently,  simply  of  the  increased  momentum  of 
the  circulation,  and  the  friction  which  the  blood  has  experienced  in  its  passage 
through  the  vessels,  especially  the  arteries.  Now  this  is  precisely  what  occurs 
in  inflammation  ;  the  greater  the  excitement  of  the  heart,  or,  what  is  the  same 
thing,  the  more  intense  the  morbid  action,  the  greater  will  be  the  amount  of 
fibrin  and  white  globules,  and  the  reverse. 

This  increase  of  fibrin  and  white  globules  is  attended  with  inordinate  con- 
traction of  the  crassamentum,  and  a  separation  of  the  red  particles,  leading 
to  the  formation  of  what  is  called  the  huffy  coat  of  the  blood.  This  consists 
in  the  appearance  of  a  whitish,  bluish,  or  tallow-like  pellicle,  upon  the  top 
of  the  crassamentum,  which  begins  to  show  itself  the  moment  the  blood  com- 
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>nces  to  coagulate,  and  attains  its  greatest  height  after  the  process  of  con- 
lidation  has  been  completed.     Its  thickness  and  density  are  greatly  in- 


mences 

Bolidation  has  been  completed. 

floenced  by  internal  and  extrinsic  circumstances,  as  the  state  ot  the  system, 

the  intensity  of  the  disease,  and  the  manner  in  which  the  blood  is  drawn      In 

some  instances  it  is  a  mere  film,  while  in  others  it  forms  a  layer  several  lines 

in  thickness;  its  density  is  also  subject  to  considerable  diversity,  being  at 

one  time  verv  feeble,  and  at  another  very  firm,  so  much  so,  indeed,  as  to  offer 

a  good  deal  of  resistance  to  the  finger.    When  the  blood  is  much  impoverished 

by  protracted  disease,  long  abstinence,  or  unwholesome  food,  the  butty  coat 

is  generally  very  thin,  soft,  dirty,  and  iridescent,  forming  a  striking  contrast 

with  the  characters  which  it  exhibits  in  plethoric  states  of  the  system. 

Various  extraneous  circumstances  materially  influence  the  formation  of  the 
buffy  coat.  Of  these  the  most  important,  in  a  practical  point  of  view,  are 
the  shape  and  capacity  of  the  receiver,  the  size  of  the  stream,  and  the  motion 
to  which  the  blood  is  subjected  in  its  passage  from  the  vein.  It  has  been 
ascertained  that  the  phenomenon  is  most  readily  produced  when  the  fluid 
falls  into  a  deep  and  rather  narrow  vessel,  and  when  it  issues  from  a  large 
orifice,  at  the  rate  of  from  two  to  three  ounces  in  the  minute.  If  the  blood 
runs  verv  slowly,  or  in  a  tiny  stream,  or,  if  the  stream,  although  quite  bold, 
is  received  into  a  cold  or  shallow  basin,  it  will  either  not  form  at  all,  or  so 
very  imperfectly  as  to  be  scarcely  appreciable.  Sometimes  the  blood  is 
merely  sizy,  the  fibrin  resting  upon  the  top  of  the  cruor  like  a  bluish  and  im- 
perfectly developed  film. 

Chemically  considered,  the  buffy  coat  is  found  to  consist  essentially  of 
fibrin,  in  combination  with  albumen  and  earthy  salts.  In  fact,  it  is  perfectly 
identical  with  the  plastic  matter  that  is  deposited  in  inflammation  upon  the 
free  surfaces  and  in  the  interstices  of  the  organs.  By  a  little  care  it  may 
easily  be  detached  from  the  upper  surface  of  the  crassamentum  ;  and,  if  it  be 
well  washed  in  cold  water  and  then  immersed  in  alcohol,  it  will  assume  not 
only  the  peculiar  buff-colored  aspect,  whence  it  derives  its  name,  but  also  a 
dense,  firm  consistence,  the  two  properties  assimilating  it  rather  closely  in  its 
physical  characters  to  the  substance  of  the  unimpregnated  uterus.  * 

Of  the  manner  in  which  the  buffy  coat  is  formed  we  are  unable  to  offer  any 
very  satisfactory  explanation.  It  was  formerly  supposed  that  it  was  owing 
to  the  more  tardy  coagulation  of  the  blood,  thereby  permitting  the  red  par- 
ticles to  disengage  themselves  from  the  fibrin  and  to  sink,  by  their  greater 

specific  gravity,  to  the  bottom  of  the  crassamen- 
tum. But  this  was  evidently  a  mistake;  for  it  is 
now  well  ascertained  that  inflammatory  blood, 
instead  of  solidifying  more  slowly  than  healthy 
blood,  generally  concretes  very  rapidly  and  firmly, 
thus  impeding  instead  of  favoring  the  develop- 
ment of  the  buffy  coat.  The  most  recent  opinion 
upon  the  subject  is  that  the  occurrence  is  due  to 
a  vital  repulsion  between  the  fibrin  and  red  par- 
ticles; or,  what  amounts  essentially  to  the  same 
thing,  to  an  unnatural  aggregation  of  these  bodies, 
which,  acting  like  a  sponge,  force  out  the  fibrin 
from  among  them  before  the  general  mass  of  the 
blood  is  fully  coagulated.  Whether  this  expla- 
nation is  correct  or  not,  it  is  certain  that  the  for- 
mation cannot  occur  at  all  without  a  previous 

Microscopic  diagram,  showing  the      disunion  0f  the  princjpal  constituents  of  the  fluid 
reticulated  arrangement  of  the  cor-      .,  ,  v  •         li      v-""OULUelH»  "'  Uie  UU1U, 

pusc.es  in  inflammatory  hiood.  in  thereby  predisposing  them  to  the  event  in  ques- 
the  upper  part,  normal  ordinary  tion.  1°  ascertain  whether  this  tendency  to  the 
aggregation  is  shown  in  contrast,      development  of  the  buffy  coat  exists  it  is  not 
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necessary  to  make  use  of  a  spoliative  bleeding,  but  simply  to  draw  a  few  drops 
of  blood,  and  to  look  at  it  with  the  microscope,  which  will  at  once  detect 
the  slightest  deviation  from  the  normal  standard.  The  red  corpuscles  will 
be  observed  to  run  almost  immediately  into  clusters  of  piles  or  rouleaux,  as 
represented  in  fig.  1. 

In  certain  forms  of  inflammation  and  conditions  of  the  system  the  blood  is 
not  only  buffed,  but  cupped;  that  is,  the  upper  surface  of  the  crassamentum 
exhibits  a  hollow  appearance,  as  if 
it  had  been  scooped  out  with  a  knife. 
This  occurrence  usually  denotes  a 
higher  degree  of  morbid  action  than 
the  mere  presence  of  naked  fibrin  on 
the  top  of  the  clot,  and  yet  it  is  not 
unfrequently  witnessed  under  cir- 
cumstances which  render  it  very 
questionable  whether  there  is  any 
inflammation  at  all,  as  in  anemia,  in 
profuse  evacuations  from  the  bowels, 
skin,  and  kidneys,  in  scurvy,  and  in 
chlorosis.  It  is  generally  not  easy 
to  account  for  such  anomalies,  but 
of  their  practical  import  every  prac- 
titioner must  be  fully  aware.  In  my 
private  collection  is  a  beautiful  speci- 
men, which  I  obtained  many  years 
ago  from  bleeding  a  young  man 
laboring  under  pleuro-pneumonia,  in 
which  both  the  buffed  and  cupped 
appearances  exist  in  a  marked  de- 
gree on  both  surfaces  of  the  crassamentum, 
affords  a  good  illustration  of  the  preparation 


Buffy  and  cupped  blood,  from  a  preparation  in  the 
author's  collection. 


The  adjoining  sketch,  fig.  2, 


4.    INTIMATE  NATURE  OF  INFLAMMATION. 

In  the  definition  of  inflammation,  given  in  the  early  part  of  this  chapter, 
no  attempt  was  made  to  specify  its  true  character  or  essential  nature.  To 
have  done  so  would  have  been  premature ;  but  now  that  we  have  studied  its 
various  local  phenomena  and  traced  its  constitutional  effects,  we  are  fully 
prepared  to  enter  upon  the  subject,  and  to  ask  the  question,  What  is  inflam- 
mation ? 

To  answer  this  question  in  an  intelligible  and  satisfactory  manner,  it  is 
necessary  to  consider,  1st,  the  nature  of  the  capillary  vessels,  in  which  the 
morbid  action  is  mainly  carried  on  ;  2dly,  the  character  of  the  blood,  which, 
as  already  seen,  is  so  singularly  changed  in  this  affection ;  3dly,  the  part 
played  by  the  nervous  system,  or,  perhaps,  more  properly  speaking,  by  the 
nerves  of  the  affected  structures ;  and  4thly,  the  condition  of  the  tissues  at 
the  seat  of  the  disease. 

The  capillaries  are  those  minute  canals  which  are  everywhere  interposed 
between  the  arteries  and  veins,  of  which,  in  fact,  they  are  only  so  many  con- 
tinuations. That  their  structure  is  similar  to  these  vessels  is  analogically 
extremely  probable,  although  it  is  doubtless  somewhat  modified  to  enable 
them  to  fulfil  their  various  duties,  since  they  are  not  merely  designed  as  chan- 
nels for  the  transmission  of  the  blood,  but  also  as  organs  for  the  elaboration 
of  various  kinds  of  fluids,  as  those  of  nutrition  and  secretion.  With  regard 
to  their  caliber,  these  vessels  are  divisible  into  two  classes.  The  one  em- 
braces those  minute  tubules  which,  though  invisible  to  the  naked  eye,  are 
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found,  when  microscopically  examined,  to  be  capable  of  carrying  a  continuous 
stream  of  blood,  so  as  to  give  the  part  in  which  they  are  situated  a  red  appear- 
ance. The  other  group  Includes  those  delicate  vessels,  the  cavity  of  which 
is  so  small  as  to  admit  only  a  single  globule  at  a  time,  and  which  it  is  often 
difficult  to  detect  even  with  a  strong  magnifier. 

The  blood,  as  it  circulates  through  the  body,  and  immediately  after  it  has 
been  drawn  from  a  vein  of  the  arm,  has  the  appearance  of  a  homogeneous 
fluid;  but  a  careful  examination  shows  it  to  consist  of  numerous  component 
elements,  intended  for  widely  different  purposes  in  the  economy.  Coagula- 
tion separates  it  into  two  parts,  one  of  which  is  solid,  and  hence  called  the 
crassamentum  ;  the  other  is  fluid,  and  named  the  serum.  The  crassamentum 
cousists  of  a  pale,  whitish,  transparent  fluid,  known  as  the  blood-liquor,  plastic 
matter,  plasma,  or  coagulating  lymph,  and  of  minute  particles,  globules,  or 
corpuscles,  entangled  in  it  and  suspended  by  it  as  the  blood  is  passing  the 
round  of  the  circulation.  The  particles  are  of  two  kinds,  the  red  and  the 
colorless;  the  former,  which  have  long  been  familiar  to  anatomists,  and  which 
impart  to  the  crassamentum  its  red  hue,  are  exceedingly  abundant,  and  vary 
in  size  from  the  suVir  *°  tne  srsTtr  °f  an  'nc^  *n  diameter;  they  are  of  a 
flattened,  globular  shape,  and  their  office  seems  to  be  to  absorb  oxygen  from 
the  atmosphere  and  to  convey  it  to  the  different  parts  of  the  system,  for  the 
purpose  of  invigorating  its  several  organs  and  tissues.  The  colorless  or  pale 
corpuscles  have  only  been  recently  discovered  ;  their  number  is  very  limited, 
except  in  certain  forms  of  disease,  when  it  is  much  increased;  they  are  round, 
much  larger  than  the  red,  and  finely  granulated  on  the  surface,  thus  giving 
them  a  rough  appearance.  What  the  precise  office  of  the  white  corpuscles 
is  has  not  been  determined,  but  it  seems  probable  that  it  is  connected,  in 
some  way,  with  the  process  of  nutrition,  which  is  also  the  case,  only  more 
certainly,  with  the  blood-liquor,  which  is  essentially  associated  with  this 
operation. 

In  the  vessels  of  the  living  body,  the  white  globules  seem  to  have  no  dis- 
position to  mingle  with  the  red;  on  the  contrary,  they  keep  in  close  contact 
with  the  inner  surface  of  the  vessels,  coasting,  as  it  were,  slowly  along  in  the 
blood-liquor,  outside  of  the  general  current.  The  red  particles,  on  the  other 
hand,  pass  quietly  and  gently  along  the  centre  of  the  vessels,  regardless,  so 
to  speak,  of  the  colorless,  and  in  a  much  more  rapid  and  lively  manner,  with- 
out any  adhesion  to  each  other,  to  the  white  particles,  or  to  the  coats  of  the 
containing  vessels. 

The  essential  elements  of  the  inflammatory  process,  so  far  as  we  are  able 
to  comprehend  them,  are,  1st,  slight  contraction  of  the  capillaries,  with  a 
retardation  of  the  flow  of  blood;  2dly,  dilatation  of  these  vessels  and  an  in- 
creased rapidity  of  the  circulation  ;  and,  3dly,  a  quiescent  state  of  the  capil- 
laries with  complete  stagnation  of  their  contents.  While  these  changes  are 
going  on  in  the  interior  of  these  vessels,  important  changes  are  wrought  in 
the  blood,  both  in  regard  to  its  consistence,  its  color,  the  arrangement^  its 
globules,  and  the  character  of  the  plasma.  Finally,  the  coats  of  the  vessels 
are  themselves  seriously  altered,  being  rendered  preternaturally  soft  and 
fragile,  and  therefore  temporarily  incapable  of  transmitting  the  vital  fluid 
These  various  changes  are  so  important  as  to  demand  for  each  separate 
consideration.  l 

If  a  drop  of  rectified  spirits,  or  any  slight  stimulus,  be  applied  to  a  capil- 
lary vessel  in  the  web  of  a  frog's  foot,  or  the  wing  of  a  bat,  the  effect  will  be 
to  cause  slight  contraction  of  its  caliber,  with  a  partial  arrest  of  its  contents 
the  particles  of  blood  moving  to  and  fro  for  a  few  seconds,  when  they  will  be 
observed  to  regain  their  proper  course,  and  to  pass  on  as  if  nothing  had  oc 
curred.  If  the  irritation  be  more  severe,  as  when  a  drop  of  tincture  of 
capsicum  is  applied,  the  vessel,  instead  of  diminishing,  is  instantly  dilated 
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or,  if  there  be  any  contraction,  it  is  so  slight  and  transient  as  to  be  inappre- 
ciable by  the  sight.  However  this  may  be,  the  dilatation  soon  becomes 
marked  and  decided,  as  is  proved  by  the  fact  that  the  vessel  now  carries  a 
much  larger  quantity  of  blood  than  in  the  natural  state,  the  red  particles 
being  sent  into  it  in  increased  numbers,  as  well  as  with  increased  force  and 
velocity,  evidently  in  consonance  with  the  augmented  action  of  the  heart, 
which,  beating  perhaps  from  ninety  to  one  hundred  and  ten  in  the  minute, 
throws  the  blood  with  extraordinary  impetus  into  the  inflamed  part. 

The  disease  advancing,  the  dilatation  of  the  vessels  steadily  and  regularly 
augments,  until,  at  length,  its  tunics  having  been  expanded  to  their  utmost, 
the  artery  becomes  a  mere  passive  tube,  palsied  and  crippled  in  its  action, 
and  therefore  not  only  incapacitated  for  transmitting  its  contents,  but  for  per- 
forming any  of  its  more  delicate  functions  as  an  organ  of  nutrition  and  secre- 
tion. 

In  the  condition  now  described,  the  capillary  is  not  only  distended  to  its 
utmost,  but  it  is  distinctly  elongated  and  tortuous,  sometimes  almost  knotty, 
as  if  it  were  affected  with  aueurismal  enlargements,  or  real  varices.  Its  coats 
are  also  preternaturally  soft  aud  lacerable,  from  intermolecular  changes  in 
their  structure. 

The  blood,  which  is  the  immediate  cause  of  this  dilatation,  is  literally  im- 
pacted in  the  vessel,  pressing  everywhere  upon  its  sides,  and  thus  causing,  by 
degrees,  complete  remora,  or  stagnation.  The  white  and  red  particles,  in- 
stead of  pursuing  an  orderly,  quiet,  and  independent  course,  as  in  the  natural 
state,  are  now  observed  to  be  more  or  less  intermixed  ;  and  such  is  the  man- 
ner in  which  they  are  crowded  together,  that  both  are  materially  changed  in 
their  shape,  being  irregularly  flattened,  elongated,  and  distorted,  as  well  as 
adherent  to  each  other  and  to  the  sides  of  the  vessel.  When  there  is  com- 
plete stoppage,  the  distinction  between  the  two  sets  of  globules  is  entirely 
lost,  the  blood  forming  a  stagnant  pool,  of  a  dark,  homogeneous  aspect. 

These  various  changes,  which  are  brought  about  gradually,  not  suddenly, 
may  be  studied  with  great  advantage  in  what  occurs  in  inflammation  of  the 
conjunctiva.  If  this  membrane  be  irritated,  as,  for  example,  by  the  contact 
of  a  foreigu  body,  there  will  be  an  immediate  rush  of  blood  to  the  part,  thus 
causing  a  great  seeming  increase  of  its  vascularity.  In  a  few  minutes  hun- 
dreds of  vessels,  previously  invisible,  will  be  seen  shooting  out  in  different 
directions,  and  connecting  themselves  with  the  sides  of  those  that  appeared 
in  the  first  instance.  These  are  not  new  channels,  but  old  ones  appertaining 
to  the  second  class  of  capillaries,  rendered  evident  by  the  intromission  of  red 
particles,  which,  in  the  healthy  state,  pass  along  in  so  slow  and  gradual  a 
manner  as  to  elude  detection. 

It  is  not  to  be  supposed  that  the  globules  of  the  blood,  as  they  are  sent  by 
the  heart  into  the  irritated  arteries,  are  able,  all  at  once,  to  pass  through  them 
without  any  difficulty.  Instead  of  this,  after  having  proceeded  a  certain  dis- 
tance, they  rebound  against  themselves  and  the  sides  of  the  vessels,  so  as  to 
undergo  a  kind  of  oscillatory  movement ;  but,  gradually  yielding  to  the  force 
exerted  upon  them  from  behind,  they  are  urged  onward  and  onward  until 
they  reach  the  corresponding  veins,  into  which,  as  their  caliber  is  much  larger 
than  that  of  the  arteries,  they  rush  as  into  a  vortex,  and  instantly  disappear 
in  the  current  beyond.  A  similar  oscillatory  movement  of  the  globules  of 
the  blood  is  observed  when  the  circulation  is  about  to  be  re-established  after 
it  has  been  completely  arrested.  Some  time  is  required  for  the  detachment 
of  these  bodies,  and  when  they  have  finally  succeeded  in  effecting  this,  instead 
of  passing  on  at  once  into  the  corresponding  vein,  they  are  propelled  forward 
and  backward  until  the  diseased  arteries  have  become  sufficiently  dilated  to 
admit  of  their  escape. 

The  dilated  condition  of  the  vessels  is  well  seen  in  the  accompanying  cuts, 
vol.  i. — 6 
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representing  the  two  ears  of  a  rabbit,  one  in  the  natural  state,  and  the  other 
in  a  state  of  inflammation,  from  the  application  of  cold.  They  were  injected 
simultaneously,  and  consequently  with  the  same  degree  of  force,  with  size 
colored  with  vermilion.  Fig.  3  is  the  natural  ear ;  fig.  4,  the  inflamed  one. 
The  contrast  is  striking.     The  vessels  of  the  latter  are  not  only  much  larger 

and  more  tortuous  than  in  the 
former,  but  also  apparently  much 
more  numerous  ;  the  main  artery  in 
the  one  is  likewise  greatly  increased 
in  size,  while  in  the  other,  namely, 
the  natural  one,  it  is  quite  small. 

But  it  requires  no  experiments 
upon  the  inferior  animals  to  prove 
the  existence  of  increased  vascu- 
larity in  inflammation  ;  the  remark- 
able change  in  the  color  of  the  part 
is  sufficient  evidence  of  the  fact,  to 
say  nothing  of  the  circumstance 
that,  if  an  incision  be  made  into  it, 
the  blood  will  gush  out  in  much 
larger  quantity  than  from  a  similar 
cut  in  the  corresponding  healthy 
structure. 

When  the  morbid  action  is  fully 
established  and  very  intense,  with- 
out, however,  there  being  as  yet 
complete  cessation  of  the  circulation, 
the  contents  of  the  affected  vessels 
not  unfrequently  break  through 
their  softened  and  lacerable  walls, 
occasioning  thus  a  real  extravasa- 
tion of  blood,  as  seen  in  fig.  5,  representing  a  magnified  portion  of  inflamed 
serous  membrane.      Sometimes,  again,  although  rarely,  the  blood  escapes 

from  the  vessels,  and,  forcing  its  way 
through  the  cellular  tissue,  forms  new 
channels,  through  which  it  afterwards  con- 
tinues to  circulate. 

Immediately  around  the  seat  of  the  great- 
est intensity  of  the  morbid  action,  marked 
congestion  exists,  and  the  blood,  conse- 
quently, passes  along  very  slowly,  and  with 
difficulty.  Beyond  this  point  the  pheno- 
mena are  somewhat  different ;  the  excite- 
ment is  less  considerable,  but  still  sufficient 
to  cause  active  vascular  determination  ;  the 
blood  moves  in  a  continuous  stream,  and 
with  extreme  velocity,  but  unable,  as  it  ap- 
proaches the  focus  of  the  inflammation,  to 
make  its  way  through  the  stagnant  tubes, 
it  is  sent  onward  through  collateral  chan- 
nels, now  for  the  first  time  fairly  opened  for  its  reception.  Thus  it  will  be 
seen  that,  while  at  the  centre  of  the  morbid  action  stagnation  occurs,  and 
around  this  a  sluggish  circulation  prevails,  au  increased  activity  is  going  on 
in  its  neighborhood.  The  arteries  leading  to  the  affected  part  are  distended, 
and  pulsate  strongly,  but  not,  as  some  have  asserted,  with  preternatural  fre- 
quency. 


Natural  ear  of  a  rabbit.         Inflamed  ear  of  a  rabbit. 


Extravn  in  an  inflamed  serous 

membrane. 
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The  changes  produced  in  inflammation  are  admirably  depicted  in  fig.  6, 
from  Bennett,  representing  a  portion  of  the  web  in  the  foot  of  a  young  frog, 

Fig.  6. 


after  having  been  irritated  by  a  drop  of  strong  alcohol ;  it  is  magnified  two 
hundred  diameters,  and  exhibits  a  deep-seated  artery  and  vein,  somewhat 
out  of  focus,  with  capillaries  running  over  them,  the  whole  being  interspersed 
with  pigment  cells.  On  the  left  of  the  figure  the  circulation  is  in  its  normal 
state ;  at  the  centre  it  is  retarded,  the  vessels  are  crowded  with  corpuscles, 
and  the  column  of  blood  is  oscillating;  on  the  right  there  is  deep  congestion, 
with  exudation  :  a  represents  the  vein,  occupied  by  dark  blood,  moving 
more  slowly  than  in  the  artery,  and  running  in  the  opposite  direction  ;  the 
lymph  space  on  each  side  is  filled  with  yellowish  plasma,  and  contains  a 
number  of  colorless  corpuscles,  some  clinging  to  the  sides  of  the  vein,  others 
moving  tardily  along ;  b  represents  the  artery,  with  a  rapid  current,  per- 
mitting nothing  to  be  seen  but  a  reddish-yellow  broad  streak,  with  lighter 
spaces  at  the  sides.  Opposite  c,  a  vessel  has  given  way,  and  caused  an 
extravasation  of  blood,  resembling  a  brownish-red  pool.  At  d,  there  is 
complete  congestion ;  the  corpuscles  are  closely  adherent  to  each  other  and 
to  the  sides  of  the  vessels,  which  they  entirely  fill,  being  one  semi-transparent 
reddish  mass.  The  intervascular  spaces  are  abnormally  thick  and  opaque, 
and  occupied  by  exudation. 

The  part  played  by  the  nerves  in  inflammation  is  very  imperfectly  under- 
stood. It  is  evident,  however,  that  it  is  very  important,  although  we  are 
unable  to  define  its  character,  or  specify  its  degree.  In  traumatic  inflamma- 
tion, as  well  as  in  many  cases  of  the  idiopathic  form  of  the  malady,  the 
primary  impression  is  probably  nearly  always  made  upon  the  nerves,  from 
which  it  is  immediately  reflected  upon  the  capillary  vessels,  inducing,  at  first, 
contraction,  and  then  dilatation,  of  their  caliber,  with  a  preternatural  influx 
of  blood,  and,  finally,  an  increase  of  color.  The  sensibility  of  the  part  being 
awakened,  the  heart  is  instantly  roused  into  action,  followed  by  serious  dis- 
turbance of  the  circulation  at  the  seat  of  the  morbific  impression,  as  if  nature 
were  making  an  effort  to  shake  off  the  cause  of  the  disease.  It  is  this  occur- 
rence that  generally  gives  the  patient  the  first  intimation  of  the  impending 
mischief;  the  nerves,  resenting  the  encroachment,  apprise  the  brain,  or 
cerebro-spinal  axis,  of  the  attack,  and  the  consequence  is  that  the  heart, 
acting  with  unusual  vigor,  throws  an  undue  quantity  of  blood  into  the  suffer- 
ing structures.     If  this  explanation  be  correct,  it  follows,  almost  as  a  neces- 
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sary  sequence,  that  inflammation,  instead  of  being,  as  has  sometimes  been 
imagined,  a  process  of  perverted  nutrition,  is  in  reality  merely  an  attempt 
on  the  part  of  the  affected  tissues  to  rid  themselves  of  some  hurtful  impres- 
sion. All  the  rest  of  the  process  is  easily  understood;  the  discoloration, 
swelling,  pain,  heat,  and  disordered  function,  being  merely  so  many  links  in 
the  chain  of  morbid  action. 

As  the  inflammation  increases  in  intensity,  the  nerves  actively  participate 
in  the  morbid  process,  their  substance  becoming  injected,  softened,  com- 
pressed, and  otherwise  altered,  in  conformity  with  the  peculiarity  of  their 
structure  and  function.  The  effect  of  such  a  change  upon  the  welfare  of  the 
affected  textures  must  be  extremely  pernicious,  as  it  must  materially  diminish 
the  nervous  current,  if  not  entirely  arrest  it,  and  thus  weaken  and  prostrate 
the  vital  powers  of  the  part. 

The  joint  agency  of  the  nervous  and  vascular  systems,  in  the  production 
and  maintenance  of  inflammation,  has  been  happily  illustrated  by  the  re- 
searches of  modern  physiologists.  It  has  been  ascertained,  for  example, 
that,  when  the  ophthalmic  branch  of  the  fifth  pair  of  nerves  is  divided  in  the 
cranial  cavity  of  a  rabbit  at  the  Yarolian  bridge,  inflammation  is  speedily 
lighted  up  in  the  surface  of  the  eye,  eventuating  in  opacity  of  the  upper 
segment  of  the  cornea.  What  is  still  more  remarkable  is,  that,  when  the 
nerve  is  cut  on  the  petrous  portion  of  the  temporal  bone,  so  as  to  involve 
the  ganglion  of  Gasser,  the  resulting  irritation  is  not  only  more  violent,  but 
much  more  deeply  seated  and  deplorable,  the  consequence  being  complete 
disorganization  of  the  organ. 

Analogous  effects  follow  the  division  of  the  pneumogastric  nerves.  When 
these  cords  are  cut  high  up  in  the  neck,  the  lining  membrane  of  the  air- 
passage  assumes  a  dark  color,  the  lungs  are  engorged  with  black  blood,  and 
an  abundance  of  serosity  is  poured  out  into  the  parenchymatous  texture,  as 
well  as  into  the  pulmonary  vesicles  and  the  minute  branches  of  the  bronchia?. 
The  pleura  generally  participates  in  the  irritation,  and  there  is  almost  always 
more  or  less  inflammation  of  the  stomach,  with  a  suspension  of  the  secretion 
of  the  gastric  juice. 

Animals  in  which  the  brachial  plexus  of  nerves  has  been  tied  are  soon 
seized  with  inflammation  of  the  integuments  of  the  remote  parts  of  the  limb, 
which  gradually  progresses  until  all  the  soft  structures  are  invaded  by  gan- 
grene. A  friend  of  mine  removed  a  section  of  the  peroneal  nerve  on  account 
of  a  neuroma;  the  wound  was  long  in  healing,  and  two  of  the  small  toes 
sloughed  before  the  patient  recovered.  These  facts  enable  us  to  explain  cer- 
tain circumstances  that  have  long  been  noticed  by  practitioners  in  particular 
morbid  states  of  the  system.  A  part  affected,  "for  instance,  with  palsy  is 
much  less  capable  of  withstanding  the  ordinary  impressions  of  physical  agents 
than  one  receiving  its  customary  supply  of  nervous  influence.  A  bnrn  in  a 
paralytic  person  creates  much  more  serious  mischief  than  in  one  that  enjoys 
perfect  health  ;  and  the  same  is  true  in  regard  to  blisters  and  other  irritants 
the  injudicious  application  of  which  often  leads  to  the  destruction  of  large 
portions  of  the  skin  and  subjacent  cellular  tissue.  There  is  little  doubt  that 
the  inflammation  of  the  bladder,  which  always  supervenes  upon  serious  injury 
of  the  spinal  marrow,  is  caused  in  the  same  way  ;  that  is,  by  the  interruption 
ot  the  natural  supply  of  the  nervous  influence. 

In  whatever  manner  parts  are  deprived  of  their  nervous  influence  it  is  pre 
sumable  that  they  are  brought  under  relations  somewhat  analogous  to  those 
of  a  frozen  limb.  The  temperature  is  lowered,  the  sensibility  impaired  the 
process  of  nutrition  perverted  ;  in  a  word,  the  natural  connection  between 
the  vessels  and  nerves  is  broken  up,  and  hence  that  series  of  phenomena 
known  under  the  name  of  inflammation. 

The  tissues  at  the  seat  of  the  inflammation,  considered  apart  from  the  ves- 
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sels  and  nerves  which  are  distributed  through  them,  and  which,  as  has  been 
seen,  play  such  an  important  part  in  the  morbid  process,  are  variously  altered, 
becoming  not  only  the  recipients  of  various  deposits,  but  experiencing,  espe- 
cially in  the  advanced  stages  of  the  disease,  marked  softening,  and  sometimes 
also  fatty  degeneration,  the  latter  being  more  particularly  liable  to  occur 
when  the  morbid  action  is  tardy,  and  rather  below  the  ordinary  acute  stand- 
ard. The  principal  deposits  are  serum  and  lymph,  either  alone  or  in  union 
with  pus  and  blood.  When  these  products  are  very  abundant,  there  will 
necessarily  be  much  swelling,  and  the  consistence  of  the  parts  will  be  soft  or 
hard,  according  to  the  structure  of  the  affected  tissues  and  the  nature  of  the 
effusions. 

A  careful  study  of  the  inflammatory  process  leads  to  the  conviction  that, 
in  its  earlier  stages,  it  is  one  of  increased  action,  both  of  the  capillary  vessels 
and  of  the  tissues  through  which  these  vessels  pass,  and  of  which,  conse- 
quently, they  form  a  most  important  integral  part.  Microscopical  and  clini- 
cal observations  clearly  prove  the  truth  of  this  statement.  Subsequently, 
however,  when  the  disease  is  fully  established,  when  the  vessels  are  crowded 
to  excess  with  blood,  and  when  this  fluid  manifests  a  tendency  to  stagnation, 
or  when  stagnation  has  actually  occurred,  there  is  every  evidence  of  decided 
debility.  The  capillaries  are  now  partially  paralyzed,  and  distended  to  the 
utmost  with  non-oxygenated  blood;  the  different  tissues  are  surcharged  with 
inflammatory  products;  nutrition,  secretion,  and  absorption,  are  interrupted, 
or  completely  suspended ;  in  short,  everything  is  indicative  of  enfeebleraent 
and  prostration. 

Moreover,  the  tissues  involved  in  the  inflammatory  process  soon  evince  a 
disposition  to  become  disorganized,  and  to  undergo  the  fatty  degeneration, 
especially  if  they  are  loaded  with  plastic  deposits.  The  earliest  indications 
of  these  changes  are  the  confused  appearance  of  the  affected  structures  when 
viewed  with  the  microscope,  and  the  presence  of  minute  globules  of  oil  scat- 
tered through  their  substance.  If  the  fibrinous  matter  is  spoiled,  or  trans- 
formed into  pus,  the  quantity  of  oil  greatly  increases,  and  the  tissues  acted 
upon  by  the  absorbents  and  by  chemical  influences  are  liquefied  and  de- 
stroyed. If,  on  the  other  hand,  it  becomes  organized,  the  parts  are  in  danger 
of  falling  into  a  state  of  atrophy,  being  partially  robbed  of  their  nourishment, 
and  choked  as  vegetables  are  choked  by  weeds. 

Much  discrepancy  exists  among  writers  and  teachers  in  regard  to  what 
constitutes  inflammation  ;  some,  among  whom  I  include  myself,  believing 
that  but  a  slight  degree  of  action  is  necessary,  while  others  maintain  that 
the  departure  from  the  healthy  standard  must  be  very  great.  Thus,  Dr. 
Miller,  Professor  of  Surgery  in  the  University  of  Edinburgh,  declares  that 
true  inflammation,  properly  so  called,  is  always  attended  with  suppuration  ; 
apparently  forgetting  that  thousands  of  human  beings  daily  die  from  this 
affection,  long  before  it  has  attained  this  crisis.  Dr.  John  H.  Bennet, 
another  eminent  Scotch  professor,  makes  fibrinous  exudation  the  indispensable 
condition  of  the  process;  and  he  goes  so  far  even  as  to  propose  the  word 
exudation  as  a  substitute  for  that  of  inflammation.  For  myself,  I  cannot 
see  that  such  a  change  of  nomenclature  would  have  any  other  effect  than  that 
of  confusing  the  mind  of  the  student;  the  term  is  ill  chosen,  and  cannot, 
therefore,  advantageously  replace  one  which,  although  merely  conventional, 
is  yet  sufficiently  expressive  for  practical  purposes.  But  there  is  still  a  more 
serious  objection  to  the  adoption  of  this  word,  and  that  is,  that  it  does  not 
convey  a  correct  idea  of  the  nature  and  extent  of  the  morbid  process.  Dr. 
Bennet,  and  those  who  think  and  reason  with  him  on  the  subject,  must  be 
aware  that  there  are  inflammations  of  certain  organs  and  tissues  in  which 
the  morbid  action  is  so  great  as  to  destroy  life,  and  yet  the  most  careful  exa- 
mination, microscopical  and  chemical,  fails  to  detect  the  existence  of  fibrin 
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in  the  affected  structures.  It  is  only  necessary  to  instance  the  arachnoid 
membrane,  the  aponeuroses,  cartilages,  and  nerves,  in  which  this  disease  is 
often,  if  not  generally,  unattended  by  a  deposition  of  fibrin.  But  while  it 
is  certain  that  inflammation  is  frequently  present,  and  that,  too,  to  a  serious 
extent,  without  fibrinous  exudation,  it  is  equally  true  that  this  substance  is 
usually  poured  out  in  this  disease,  especially  if  it  has  already  made  consi- 
derable progress.  Much  will  necessarily  depend  upon  the  nature  of  the 
affected  organs  and  tissues,  some  furnishing  plasma  much  more  readily,  and 
in  much  greater  quantity,  than  others.  Moreover,  it  requires  very  nice  judg- 
ment, particularly  in  the  living  subject,  to  define  the  boundaries  between  con- 
gestion and  inflammation,  or  to  determine  where  the  one  terminates  and  the 
other  begins.  Inflammation,  in  its  inceptive  stages,  may  be  compared  to  a 
latent  or" smothered  fire,  kept  in  abeyance  by  a  redundancy  of  surrounding 
material  interfering  with  its  development;  exudation  cannot  occur  all  at 
once,  some  time  is  necessary  to  prepare  the  vessels  for  their  new  office ;  so 
it  is  with  the  flame  in  the  furnace,  it  does  not  break  forth  immediately  on 
the  application  of  the  kindling,  and  yet  no  one  would  say  that  fire  was  not 
actually  present.  Most  of  the  disputes  that  have  grown  out  of  this  question 
have  arisen  from  a  misunderstanding  on  the  part  of  observers  as  to  the  amount 
of  disease,  or  change  in  the  affected  part,  necessary  to  constitute  inflamma- 
tion ;  and  it  is  obvious  that  there  never  can  be  any  fixed  or  settled  views 
upon  the  subject  so  long  as  this  is  the  case ;  nor  can  the  question  be  satis- 
factorily disposed  of,  unless  it  be  studied  with  reference  to  the  nature  and 
functions  of  the  different  organs  and  tissues  of  the  body;  or,  if  I  may  use 
the  expression,  the  conduct  and  habits  of  the  organs  and  tissues  in  their 
healthy  and  morbid  relations. 

Another  source  of  difficulty,  in  the  settlement  of  this  question,  is  the  fact 
that  many  pathologists  are  seemingly  incapable  of  divesting  themselves  of 
the  idea  that  inflammation  must  necessarily  be  treated  by  depletion,  particu- 
larly by  the  lancet  and  leeches,  purgatives  and  starvation.  It  is  apparently 
impossible  for  them  to  disconnect  the  two  things,  and  yet  it  requires  but  little 
reflection,  and  certainly  no  great  amount  of  experience  to  show  the  errone- 
ousness  of  such  a  conclusion.  Cases  of  inflammation  are  daily  met  with 
which  imperatively  demand  the  use  of  stimulants  from  their  very  commence- 
ment ;  and  it  is  not  going  too  far  to  assert  that  there  is  a  period  in  almost 
every  attack  of  the  disease,  if  at  all  severe,  in  which  the  patient  will  be 
greatly  benefited  by  the  use  of  brandy,  wine,  quinine,  and  nutritious  food. 

Professor  Virchow,  of  Berlin,  whose  cellular  pathology  is  now  attracting 
so  much  attention,  asserts  that  inflammation  is  not  a  real  entity,  or  a  process 
everywhere  identical  in  its  character,  as  has  been  so  often  alleged,  but  a 
process  essentially  similar  to  other  morbid  actions,  differing,  in  fact," from  them 
only  in  its  form  and  course.  He  believes  that  irritation  is  to  be  considered 
as  the  starting-point  in  inflammation  ;  for  it  is  impossible,  he  remarks,  to 
conceive  of  such  an  occurrence  without  the  application  or  intervention  of 

some  hurtful  stimulus.     The  principal  sources  of  this  irritation  are  three 

the  functional,  nutritive,  and  formative — the  first  playing,  as  he  imagines,  the 
least  important  part  in  the  process. 

"If,  therefore,"  to  use  Virchow's  own  language,  "we  speak  of  an  inflam- 
matory stimulus,  we  cannot  properly  intend  to  attach  any  other  meaning  to 
it  than  that,  in  consequence  of  some  cause  or  other  external  to  the  part  which 
falls  into  a  state  of  irritation,  and  acting  upon  it  either  directly,  or  through  the 
medium  of  the  blood,  the  composition  and  constitution  of  this  part  undergo 
alterations  which  at  the  same  lime  change  its  relations  to  the  neighboring 
structures,  whatever  may  be  their  nature,  and  enable  it  to  attract  to  ftself  and 
absorb  from  them  a  larger  quantity  of  matter  than  usual  and  to  transform  it 
according  to  circumstances.     Every  form  of  inflammation  with  which  we  are 
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acquainted  may  be  naturally  explained  in  this  way.  With  regard  to  every 
one,  it  may  be  assumed  that  it  begins  as  an  inflammation  from  the  moment 
that  this  increased  absorption  of  matter  into  the  tissue  takes  place,  and  the 
further  transformation  of  these  substances  commences." 

Virchow  discards  the  idea  that  hypenemia,  or  vascular  turgescence,  is  pre- 
sent at  the  commencement  of  inflammation,  alleging  that,  in  certain  parts,  as 
the  cornea,  the  cartilages  and  tendons,  in  which  no  vessels  exist,  the  changes 
produced  by  this  morbid  process  are  in  no  respect  different  from  those  in  the 
vascular  structures.  He  also,  as  will  be  seen  by  and  by,  asserts  that  fibrin  is 
not  a  transudation  from  the  blood-liquor,  but  a  direct  product  of  the  inflamed 
structures  brought  about  by  a  change  in  their  condition,  and  by  the  local 
metamorphosis  of  matter. 

5.    TREATMENT  OF  INFLAMMATION. 

Two  leading  indications  present  themselves  in  every  case  of  inflammation 
when  sufficiently  grave  to  demand  interference.  The  first  is  the  removal  of 
the  exciting  cause  of  the  disease  ;  the  second,  the  establishment  of  resolu- 
tion. 

In  regard  to  the  first  of  these  points,  it  is  obvious  that,  although  the  dis- 
ease may  be  modified  in  its  character,  or  rendered  comparatively  harmless, 
by  treatment,  yet  it  will  be  impossible  to  arrest  it  completely  so  long  as  the 
exciting  cause  is  operative.  Thus,  for  example,  in  strangulation  of  the 
bowels,  it  would  be  folly  to  expect  to  establish  resolution  of  the  inflammation 
which  the  strangulation  has  produced,  without  the  removal  of  the  stricture 
which  is  the  cause  of  the  morbid  action.  In  such  a  case,  one  of  two  things 
must  happen  ;  either  the  sufferer  must  die  from  the  effects  of  the  disease,  or 
he  must  be  relieved  by  the  knife,  or  by  nature's  operation,  that  is,  the  forma- 
tion of  an  artificial  anus.  An  inflammation  of  the  lungs  from  the  presence 
of  a  foreign  body  in  the  air-passages  cannot  be  effectually  cured  so  long  as 
the  foreign  body  remains,  and  keeps  up  the  morbid  action.  The  same  thing 
is  true  in  relation  to  inflammation  of  the  bladder  from  hypertrophy  of  the 
prostate  gland.  The  gland,  acting  obstructingly  to  the  flow  of  urine,  is  the 
cause  of  the  cystitis,  and  just  so  long  as  the  cause  remains  will  the  disease 
continue,  although,  as  remarked  above,  it  may  be  materially  modified  by  our 
therapeutic  measures.  But  it  does  not  follow,  on  the  other  hand,  that  the 
inflammation  shall  at  once  subside  because  the  cause  which  produced  it  has 
been  removed.  The  malady  may  have  already  made  so  much  progress  as  to 
render  the  restoration  of  the  part  either  impracticable,  or  possible  only  after 
a  long  time  and  after  much  suffering.  In  our  attempts  to  get  rid  of  the  ex- 
citing cause  by  mechanical  means,  it  is  hardly  possible  to  exercise  too  much 
care  and  gentleness,  or  to  institute  them  too  early.  All  officious  interference, 
rude  probing,  or  rough  manipulation,  must  be  carefully  avoided,  lest  we  add, 
as  it  were,  fuel  to  the  flame,  aggravating  and  perpetuating  the  disease. 
Splinters,  nails,  needles,  pieces  of  bone,  are  gently  extracted  with  the  finger 
and  forceps ;  the  calculus  is  cut  out  of  the  bladder  ;  the  speck  of  steel  is 
picked  from  the  cornea ;  and  the  aching  tooth  is  lifted  from  its  socket ;  all 
in  as  gentle  and  easy  a  manner  as  possible. 

It  is  not  always,  however,  that  the  exciting  cause  of  the  malady  can  be 
detected,  even  if  we  avail  ourselves  of  all  the  lights  furnished  us  by  modern 
research.  Very  frequently  the  cause  is  latent,  the  morbid  action  having,  to 
use  a  very  common  but  unphilosophical  expression,  arisen  spontaneously. 
Such  an  occurrence  is,  of  course,  impossible  ;  there  is  always  a  cause  for 
every  disease,  though  it  is  not  always  in  our  power  to  discover  it ;  and  hence 
to  wait  for  its  removal  before  we  begin  our  treatment  might  sadly  endanger 
both  part  and  patient. 
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The  second  indication  is  to  establish  resolution  or  to  disperse  the  morbid 
action,  with  the  least  possible  detriment  to  the  structures  and  functions  of  the 
diseased  parts.  To  effect  this,  various  remedies  may  be  necessary,  some  being 
addressed  to  the  general  system,  others  directly  to  the  affected  parts :  cir- 
cumstances which  have  given  rise  to  the  division  of  the  treatment  of  inflam- 
mation into  constitutional  and  local. 

I.  Constitutional  Treatment. — The  constitutional  treatment  of  inflam- 
mation consists  of  bloodletting,  cathartics,  emetics,  depressants,  mercurials, 
diaphoretics,  diuretics,  anodynes,  and  the  antiphlogistic  regimen.  It  must 
not  be  supposed,  however,  that  all  these  means,  or  even  a  majority  of  them, 
are  necessary  in  every  case  of  this  disease  ;  so  far  from  this  being  true,  the 
morbid  action  often  disappears  spontaneously,  or  under  the  mildest  and  sim- 
plest remedies.  Whenever  constitutional  treatment  is  demanded,  it  should 
be  employed  as  early  as  possible,  and  with  a  determined  hand,  in  the  hope 
of  being  able  to  arrest  the  inflammation  while  it  is  yet  in  its  inception,  and, 
consequently,  before  it  has  made  any  serious  inroad  upon  the  part  and  sys- 
tem. A  few  doses  of  medicine,  judiciously  administered  at  the  outbreak  of 
the  disease,  often  do  more  good  than  twenty  administered  after  it  has  attained 
its  full  development. 

1.  Bleeding. — General  bleeding  may  justly  be  regarded  as  standing  at  the 
very  head  of  the  list  of  the  constitutional  remedies  for  inflammation,  as  it  is 
at  once  the  most  speedy  and  the  most  efficient  means  of  relief.  The  blood 
is  usually  drawn  from  one  of  the  larger  veins,  and  is  permitted  to  flow  until 
a  decided  impression  has  been  made  upon  the  system.  When  we  consider 
the  singular  changes  which  this  fluid  undergoes  in  inflammation,  the  fact  that 
it  is  sent  in  an  unusually  large  quantity  to  the  affected  parts,  and  the  cir- 
cumstance that  it  is  mainly  instrumental  in  supporting  the  powers  of  the 
heart,  it  will  not  be  difficult  to  form  a  correct  idea  of  the  importance  of  this 
operation,  or  the  influence  which  it  exerts  in  combating  morbid  action.  Its 
value  was  not  over-estimated  by  the  older  writers  when  they  designated  it 
as  the  summum  remedium  in  the  treatment  of  inflammation  ;  yet,  strange  to 
say,  bloodletting,  notwithstanding  the  high  rank  which  it  has  always  occu- 
pied, as  an  antiphlogistic  agent,  has,  of  late,  fallen  very  much  into  disrepute, 
particularly  on  this  side  of  the  Atlantic,  where  it  had  at  one  time  so  many 
advocates.  A  great  change  has  come  over  the  profession,  in  this  respect, 
within  the  last  fifteen  years,  and  is  steadily  gaining  ground,  subverting  all 
our  preconceived  notions  upon  the  subject,  and  rendering  it  very  question- 
able, in  the  opinion  of  many,  whether  bloodletting  is  really  ever  required  as 
an  antiphlogistic.  Whether  this  change  has  been  the  result  of  a  modification 
of  the  type  of  disease,  of  a  more  improved  method  of  treatment  with  other 
remedies,  or  simply  of  the  whim  and  caprice  of  a  few  prominent  and  influen- 
tial practitioners,  from  whom  the  rest  of  the  profession  have  imbibed  their 
views,  I  am  unable  to  assert,  but  the  fact  does  not  admit  of  a  doubt  that  more 
quarts  of  blood  were  formerly  spilt  than  ounces  are  spilt  now.  Bleedin"-  is 
no  longer  the  fashion  ;  the  operation  is  denounced  by  every  one  Public 
sentiment  has  got  to  an  extreme  upon  the  subject,  and  we  may  therefore  soon 
look  for  a  reaction  in  favor  of  the  opposite  opinion.  For  mvself  I  cannot 
but  regret  this  state  of  things,  because  I  feel  satisfied  that  it* does  not  rest 
upon  a  just  and  proper  basis.  If  we  formerly  bled  too  much  too  fre- 
quently, too  copiously,  and  too  indiscriminately,  it  is  equallv  certain  at  least 
to  my  mind,  that  the  operation  is  not  often  enough  resorted  to  at  the  present 
day.  Many  a  deformed  limb,  blind  eye,  enlarged  spleen,  and  crippled  luna 
bear  testimony,  in  every  community,  to  the  justice  of  this  remark  " 

General  bleeding  is  employed  with  different  views.     In  the  first  place  it 
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diminishes  plethora;  secondly,  it  changes  the  qualities  of  the  blood,  or,  more 
correctly  speaking,  it  places  it  in  a  better  condition  for  resisting  the  effects 
of  inflammation  ;  thirdly,  it  weakens  the  powers  of  the  heart  and  nervous 
system,  and,  consequently,  the  momentum  of  the  circulation  ;  and,  lastly,  it 
promotes  the  action  of  other  remedies. 

To  obtain  these  effects  in  the  most  prompt  and  thorough  manner,  the  blood 
should  be  taken  from  a  large  orifice  in  a  large  vein,  the  fluid  running  in  a 
bold,  full  stream  to  the  amount  of  at  least  three  ounces  in  the  minute,  the 
patient  being  either  seated  upon  a  chair  or  standing  up  at  the  time.  If  the 
operation  is  performed  while  the  patient  is  recumbent,  a  much  larger  quan- 
tity will  be  required  to  be  drawn  before  the  system  and  part  become  sensible 
of  the  loss.  When  the  object  of  the  bleeding  is  merely  spoliative,  or  in- 
tended to  rob  the  vessels  of  an  unusual  amount  of  their  contents,  it  may  be  done 
in  this  way  ;  but  even  then  the  better  plan  will  be  to  bleed  in  the  semi-erect 
position,  reopening  the  vein  a  second  and  even  a  third  time,  if  premature 
syncope  should  take  place  to  interfere  with  the  requisite  abstraction.  The 
difference  in  the  effect  of  these  two  methods  of  bleeding  is  forcibly  exempli- 
fied in  conjunctivitis.  The  patient  who  is  bled  in  the  erect  position  soon 
begins  to  feel  faint,  and  to  experience  relief  from  pain,  the  eye  at  the  same 
time  exhibiting  a  blanched  appearance,  instead  of  the  scarlet  hue  which  it 
had  a  moment  before  ;  whereas  the  one  who  is  bled  in  the  recumbent  position 
will  retain  his  strength  for  a  much  longer  time,  and  when,  at  length,  he  is 
rendered  unconscious,  the  inflamed  surface  will  be  found  to  be  still  compara- 
tively discolored.  The  impression,  moreover,  will  generally  be  much  more 
permanent  in  the  former  than  in  the  latter,  and  the  return,  consequently,  of 
the  capillary  injection  more  slow  and  less  perfect. 

The  circumstances  which  call  for  this  operation  are  generally  considered  to 
be  a  hard,  strong,  full,  and  frequent  pulse,  a  plethoric  state  of  the  system, 
and  great  intensity  of  morbid  action.  When  such  a  conjunction  exists,  the 
surgeon  cannot  possibly  go  amiss  in  regard  to  the  abstraction  of  blood,  consti- 
tutionally considered.  He  may,  perhaps,  it  is  true,  combat  the  disease  with- 
out such  recourse ;  by  the  use  of  antimony,  purgatives,  and  other  means,  he 
may  gradually  bring  down  inordinate  excitement,  and  thus  afford  the  affected 
structures  an  opportunity  of  throwing  off  the  burden  with  which  they  are 
oppressed ;  but  if  he  wishes  to  make  a  prompt  and  decided  impression,  spo- 
liative and  depressive,  upon  the  system  and  part,  he  can  accomplish  his  ob- 
ject much  more  readily  and  effectually  with  the  lancet  than  with  any  other 
remedy  in  the  whole  catalogue  of  antiphlogistics.  If  nauseants  depress  the 
heart's  action  equally  with  the  lancet,  they  certainly  do  not  produce  the  same 
effect  in  unloading  the  engorged  capillaries  at  the  seat  of  the  inflammation, 
in  restoring  the  circulation,  and  in  reclaiming  morbid  structure.  The  ope- 
ration of  the  one  is  gradual,  and,  at  times,  almost  imperceptible ;  of  the  other, 
prompt  and  decisive,  often  cutting  down  the  disease  with  a  single  blow  ;  or, 
at  all  events,  leaving  it  in  a  condition  to  be  afterwards  easily  dealt  with  by 
other  and  more  simple  means. 

When  bleeding  is  required,  the  earlier  it  is  performed  the  better.  Ten 
ounces  of  blood  taken  at  the  beginning  of  an  attack  of  inflammation  will 
usually  do  more  good  than  four  times  that  quantity  drawn  after  the  disease  is 
firmly  rooted.  Indeed,  when  a  part  is  once  overburdened  with  deposits,  the 
salutary  period  for  general  bleeding  may  be  considered  as  passed ;  for,  although 
the  operation  may  aid  in  reducing  the  force  of  the  heart,  and  in  promoting 
the  action  of  other  remedies,  yet  it  certainly  does  not  exercise  the  same  happy 
influence  upon  the  capillary  vessels  at  the  seat  of  the  disease. 

The  quantity  of  blood  drawn  at  a  single  operation  must  vary  according 
to  circumstances,  the  object  being  effect,  and  not  ounces  ;  for  what  would  be 
a  large  bleeding  for  one  person  might  be  a  small  one  for  another.     From 
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sixteen  to  twenty  ounces  is  a  good  average  loss.  Some  individuals  faint 
almost  as  soon  as  the  blood  begins  to  flow,  while  others  can  scarcely  be  made 
to  faint,  no  matter  how  they  are  bled,  or  how  much  blood  is  drawn.  Ihe 
best  plan,  therefore,  always  is  to  continue  the  operation  until  it  has  made  a 
decided  impression  both  upon  the  nervous  and  vascular  systems,  avoiding 
actual  syncope,  but  inviting  an  approach  to  it,  and  then  guarding  against 
the  danger  of  excessive  reaction. 

We  now  and  then  hear  of  enormous  quantities  of  blood  being  removed 
for  the  cure  of  inflammation.  The  memoirs  of  the  French  Academy  furnish 
us  with  instances  where  three  hundred  ounces  were  abstracted  within  a  week  ; 
and  equally  remarkable  examples  are  recorded  among  British  writers.  The 
late  Dr.  Francis,  of  Xew  York,  while  laboring  under  a  violent  attack  of 
croup  and  tonsillitis,  was  bled  to  the  extent  of  nearly  two  gallons  and  a  half 
in  a  few  days.  Such  cases  are  remarkable  as  showing  the  wonderful  power 
of  endurance  of  the  system,  but  they  are  not  to  be  held  up  as  examples  for 
the  imitation  of  the  practitioner.  It  must  be  understood,  however,  that 
inflammation  often  engenders  a  tolerance  of  bleeding.  Thus,  a  nervous 
person  who  in  the  healthy  state  will  faint  from  the  loss  of  a  few  ounces  of 
blood,  will,  when  laboring  under  severe  inflammation,  bear  with  impunity 
the  loss  of  perhaps  ten  times  that  amount.  A  similar  tolerance  of  remedies 
is  frequently  established  by  disease.  In  delirium  tremens,  opium  may  be 
given  in  doses  that  would  destroy  half  a  dozen  healthy  persons ;  in  pneu- 
monia, the  stomach  acquires  an  extraordinary  degree  of  tolerance  for  tartar 
emetic  ;  and  in  certain  forms  of  syphilis  mercury  may  be  given  in  large  quan- 
tities without  salivation,  the  system  being  seemingly  insusceptible  of  its  in- 
fluence. 

The  first  effect  of  a  loss  of  blood  upon  the  system  is  a  sense  of  muscular 
debility.  Presently,  the  individual  begins  to  look  pale,  to  see  indistinctly, 
to  have  a  confusion  of  ideas,  to  perceive  noises  in  his  ears,  and  to  feel  light 
in  the  head.  If  the  flow  be  not  immediately  stopped,  he  will  next  become 
deadly  sick  at  the  stomach,  convulsive  tremors  will  pervade  his  limbs,  the 
pallor  of  the  countenance  will  increase  to  a  deadly  white,  the  respiration  and 
pulse  will  nearly  cease,  and,  if  he  is  not  supported,  he  will  fall  down  in  a 
state  of  unconsciousness.  He  has  fainted.  Such  an  effect  is  sometimes  pro- 
duced by  the  loss  of  a  drachm  of  blood  ;  at  other  times  not  until  many  ounces 
have  been  drawn. 

To  recover  a  person  from  this  condition,  he  must  be  immediately  placed  in 
the  recumbent  position,  cold  water  dashed  upon  the  face,  and  a  free  access 
of  air  obtained  by  throwing  open  the  doors  and  windows  of  the  apartment, 
aided,  if  necessary,  by  the  fan.  If  he  is  slow  in  regaining  his  consciousness, 
the  body  is  raised  a  little  higher  than  the  head,  hartshorn  is  held  near,  not 
to,  the  nose,  and  sinapisms  are  applied  to  the  extremities  and  the  precordial 
region.  Sometimes  a  draught  of  cold  water  will  do  more  iu  reviving  the 
patient  than  anything  else.  If,  from  idiosyncrasy  or  excessive  loss  of  blood, 
the  syncope  assumes  an  alarming  character,  a  stimulating  enema  is  used, 
and  mustard  applied  along  the  spine  ;  but  no  stimulants  are  given  by  the 
mouth,  unless  it  is  certain  that  there  is  still  some  power  of  deglutition. 

The  reaction  which  succeeds  the  stage  of  depression  is  characterized  by  a 
gradual  return  of  the  various  functions  of  the  body  to  their  natural  condition. 
Color  reappears  upon  the  cheeks,  the  heart  and  lungs  act  with  more  energy, 
the  limbs  regain  their  warmth,  the  surface  often  becomes  slightly  moist,  and 
the  mind  recovers  from  its  confusion.  The  only  treatment  necessary,  during 
this  stage,  is  proper  vigilance,  lest  the  reaction  should  become  too  vigorous- 
depression  being  rather  favored,  when  the  morbid  action  is  at  all  severe  than 
rapidly  relieved. 

When  the  loss  of  blood  has  been  disproportionably  great  to  the  powers  of 
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the  system,  the  stage  of  depression  may  be  succeeded  by  death,  or  reaction 
may  at  length  occur,  the  struggle  for  many  hours,  perhaps,  being  one  of  life 
and  death.  This  state  may  be  induced  by  one  copious  bleeding,  or  by  several 
small  ones,  establishing  an  undue  drain  upon  the  vital  current.  It  is  charac- 
terized by  unusual  pallor  of  the  countenance,  feeble  pulse  and  respiration, 
coldness  of  the  extremities,  clammy  perspiration,  frequent  sighing,  great 
thirst  and  restlessness,  vigilance,  and  a  tendency  to  delirium.  While  the 
system  is  in  this  condition,  local  congestion,  followed  by  inflammation,  is  not 
uncommon,  the  organs  which  are  most  prone  to  suffer  being  the  brain,  the 
arachnoid  membrane,  and  the  lungs.  Sometimes  the  symptoms  here  described 
are  mixed  up  with  those  of  feeble  reaction,  and  the  countenance,  perhaps,  is 
flushed,  the  eye  and  ear  are  intolerant  of  light  and  noise,  the  respiration  is 
quickened,  the  skin  is  hot  and  dry,  and  the  pulse  is  thready,  hard,  and  fre- 
quent. The  proper  treatment  does  not  vary  essentially  in  the  two  cases,  our 
main  reliance  being  upon  opiates  in  full  doses,  milk  punch,  ammonia,  and 
quinine,  with  elevation  of  the  head  and  cold  applications,  exclusion  of  light 
and  noise,  and  blisters,  if  there  is  marked  tendency  to  local  determination. 
Further  bleeding  would  only  cause  further  sinking. 

In  the  abstraction  of  blood  various  circumstances  are  to  be  taken  into 
consideration,  among  which  the  most  important  are  the  age,  temperament, 
and  habit  of  the  patient,  the  character  and  progress  of  the  disease,  the  struc- 
ture and  functions  of  the  affected  organ,  and  the  peculiar  constitution  of  the 
atmosphere. 

As  a  general  rule,  young  and  robust  individuals  bear  bleeding  much  better 
than  children  and  aged  persons,  who  often  experience  great  exhaustion  from 
the  loss  even  of  a  few  ounces.  Old  subjects,  in  particular,  are  prone  to  suffer 
in  this  way,  the  system  being  often  a  long  time  in  reacting,  while  iu  not  a 
few  instances  the  operation  is  followed  by  sinking.  Infants  and  children 
are  also  slow  in  recovering  from  the  effects  of  bleeding,  but  reaction  having 
taken  place  there  is  much  less  danger  of  ultimate  exhaustion.  Persons  of  a 
nervous  temperament  are  less  tolerant  of  the  loss  of  blood  than  the  sanguine 
and  bilious.  Corpulent  persons  are  bad  subjects  for  the  lancet,  and  the 
habitually  intemperate  are  often  thrown  into  delirium  tremens  by  it.  The 
inhabitants  of  densely  crowded  cities  do  not  bear  the  loss  of  blood  nearly 
as  well  as  people  residing  in  the  country.  In  epidemics,  as  erysipelas,  scar- 
latina, smallpox,  measles,  and  puerperal  fever,  bleeding  in  any  form  is  gene- 
rally inadmissible.  Finally,  the  abstraction  of  blood  must  be  practised  with 
the  greatest  circumspection  in  all  cases  of  inflammation  likely  to  be  at  all 
protracted,  and  in  all  persons  suffering  under  grave  accidents,  as  fractures, 
dislocations,  and  lacerated  wounds,  attended  with  danger  of  excessive  drainage 
and  hectic  irritation.  After  operations  and  injuries,  excessive  loss  of  blood 
may  seriously  interfere  with  the  restorative  principle. 

The  more  violent  the  inflammation  is,  the  more  reason  will  there  be,  other 
things  being  equal,  for  early  and  active  bleeding;  so  also  if  the  organ  affected 
be  one  highly  essential  to  life.  Blood  is  seldom  taken  when  the  inflammation 
is  inconsequential  as  it  respects  its  degree  and  seat,  milder  means  generally 
sufficing  for  its  subjugation. 

In  regard  to  the  repetition  of  the  bleeding,  the  practitioner  must  be  go- 
verned, first,  by  the  intensity  and  persistence  of  the  morbid  action;  secondly, 
by  the  importance  of  the  organ  attacked;  and,  lastly,  by  the  state  of  the 
blood.  The  disease  continuing  with  little  or  no  mitigation,  there  will  be  the 
same  reason  for  bleeding  that  there  was  in  the  first  instance,  and  the  last  may 
now,  perhaps,  be  borne  much  better,  the  previous  abstraction  having,  it  may 
be,  engendered  a  certain  degree  of  tolerance.  Intensity  of  action  will  be  an 
additional  reason  for  the  act.  The  importance  of  the  organ  attacked  must 
not  be   overlooked.     An   inflamed  lung  requires  more   energetic  measures 
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than  an  inflamed  skin,  and  an  inflamed  skin  than  an  inflamed  finger.  As  it 
respects  the  bnffv  coat  of  the  blood,  its  value  as  a  sign  of  the  necessity  of  a 
repetition  of  the  operation  has  already  been  pointed  out,  and  need  not, 
therefore,  be  again  discussed  here.  Associated  with  a  persistence  of  dis- 
eased action,  and  a  vigorous  state  of  the  circulation,  it  is  of  some  practical 
importance,  but  much  less  than  was  at  one  time  supposed. 

2.  Cathartics. — Cathartics  constitute  a  most  important  class  of  remedies  in 
the  treatment  of  inflammation,  being  even  more  valuable  than  bleeding,  be- 
cause of  their  almost  universal  applicability.  Their  exhibition,  however, 
should  always  be  premised  by  the  abstraction  of  blood,  provided  the  nature 
of  the  case  is  such  as  to  admit  of  it.  Where  this  is  contra-indicated,  they 
may  be  given  at  once,  and  there  are  few  diseases  which  fall  under  the  province 
of  the  surgeon  in  which  they  will  not  prove  eminently  beneficial.  They  are 
usually  divided  into  purgatives  and  laxatives,  which  differ  from  each  other 
merely  in  the  one  being  more  active  than  the  other.  The  distinction,  how- 
ever, is  not  without  its  importance  in  a  practical  sense. 

Cathartics,  considered  as  antiphlogistic  agents,  are  employed  for  different 
purposes.  In  the  first  place,  they  may  be  administered  simply  to  evacuate 
the  bowels;  secondly,  to  deplete  the  mucous  membrane,  and  thus  diminish 
the  quantity  of  blood  in  the  system ;  thirdly,  to  excite  the  action  of  the 
liver  and  mucous  follicles  ;  fourthly,  to  produce  a  revulsive  effect,  or  to  set 
up  a  new  action  at  a  distance  from  the  original  one  ;  and,  finally,  to  stimu- 
late the  absorbents,  thereby  inducing  them  to  remove  inflammatory  deposits. 

The  importance  of  exhibiting  cathartics  as  mere  evacuants  cannot  be  too 
strongly  insisted  upon  when  we  consider  that  an  overloaded  state  of  the 
bowels  is  one  of  the  most  fertile  sources  of  disease.  Many  of  the  so-called 
idiopathic  inflammations  evidently  owe  their  origin  to  this  cause,  as  is  proved 
by  the  fact  that  a  dose  of  active  purgative  medicine  often  promptly  removes 
them,  especially  if  administered  at  the  commencement  of  the  attack.  An 
incipient  ophthalmia,  tonsillitis,  or  fever,  is  frequently  cut  short  in  a  few 
hours  simply  by  clearing  out  the  contents  of  the  bowels,  and  getting  rid  of 
irritating  fecal  matter  and  vitiated  secretions.  Besides,  as  long  as  the  bowels 
are  constipated,  it  is  impossible  for  other  remedies  to  produce  their  specific 
effect,  or  for  the  various  secretions  to  recover  their  natural  tone. 

Secondly,  this  class  of  remedies  proves  useful  in  depleting  the  bowels,  by 
abstracting  the  serous  portions  of  the  blood  from  the  vessels  of  the  mucous 
membrane,  and  thereby  diminishing  the  quantity  of  fluid  in  the  general 
system.  This  practice  is  often  beneficially  adopted  in  inflammation  of  the 
large  intestine,  in  what  is  termed  dysentery,  and  in  the  milder  forms  of  in- 
flammation in  various  parts  of  the  body,  where  the  loss  of  the  red  particles 
of  the  blood  is  of  questionable  propriety.  An  ounce  of  Epsom  salts,  or  half 
a  pint  of  citrate  of  magnesia,  will  often  bring  away  from  eight  to  twelve 
ounces  of  serum  from  the  bowels  in  the  course  of  a  few  ho°urs,  with  the 
greatest  advantage  as  it  respects  the  morbid  action. 

Cathartics  may  be  given,  in  the  third  place,  with  a  view  to  stimulate  the 
liver,  pancreas,  and  mucous  follicles  of  the  bowels.  There  are  few  inflamma- 
tions, or  diseases  of  any  kind,  in  which  disorder  of  the  liver  does  not  play  a 
conspicuous  part,  either  in  exciting  or  maintaining  the  morbid  action  the 
quantity  of  fluid  poured  out  by  this  organ,  in  a  state  of  health,  in  the  twenty- 
four  hours  amounts  to  many  ounces,  and  it  is,  therefore,  not  difficult  to  form 
a  tolerably  correct  idea  of  the  ill  effects  that  must  result  from  the  interrup- 
tion, modification,  or  complete  suspension  of  its  functions.  The  irritatine 
material  which  it  is  destined  to  eliminate  being  retained  in  the  blood  there 
must  arise,  as  a  necessary  consequence,  serious  derangement  of  the  nervous 
and  vascular  systems,  as  denoted  by  the  excessive  lassitude,  headache    ex- 
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cited  pulse,  and  other  symptoms,  so  conspicuous  in  disordered  states  of  the 
liver.  But  a  diminished  supply  of  bile  is  not  the  only  difficulty;  on  the  con- 
trary, the  fluid  may  be  secreted  in  unnatural  quantity,  and  yet,  being  vitiated 
in  quality,  the  effects  will  hardly  be  less  obvious.  The  pancreas,  too,  may 
have  its  functions  deranged,  which  the  well  directed  cathartic  may  readily 
restore  to  their  normal  condition.  Of  the  vast  influence  exercised  upon  the 
health  by  the  raucous  follicles  of  the  alimentary  canal,  it  is  hardly  possible  to 
form  an  adequate  conception.  Existing,  as  they  do,  everywhere  in  vast 
numbers  upon  the  mucous  surface,  the  suppression  of  their" functions,  even 
for  a  short  time,  cannot  fail  to  be  followed  by  local  inflammation  in  different 
parts  of  the  body,  or  the  material  aggravation  of  it,  if  it  has  been  already 
lighted  up.  Hence,  remedies  calculated  to  restore,  modify,  or  improve  the 
secretions  of  these  several  structures  constitute  important  objects  of  treat- 
ment, not  only  as  preventives,  but  as  means  of  cure. 

Fourthly,  the  administration  of  cathartics  proves  useful  in  another  way, 
namely,  on  the  principle  of  revulsion,  metastasis,  or  counter-irritation,  by 
establishing  a  new  action  in  a  part  more  or  less  remote  from  that  originally 
affected.  During  the  action  of  a  brisk  purgative,  as  well  as  for  some  time 
after,  a  larger  amount  of  blood  flows  to  the  alimentary  canal  than  is  natural 
to  it,  and  the  consequence  is  that  the  suffering  organ  is  temporarily  relieved 
of  vascular  turgescence,  on  the  principle  that  two  morbid  processes  cannot 
go  on,  to  any  extent,  at  the  same  time.  This  action  may  be  intermittent  or 
permanent,  according  to  the  character  of  the  cathartic  and  the  mode  in  which 
it  is  exhibited.  In  inflammation  of  the  head,  throat,  and,  in  fact,  of  the 
supra-diaphragmatic  portions  of  the  body  generally,  this  principle  is  never, 
for  a  moment,  lost  sight  of  by  the  practitioner,  constituting,  as  it  does,  a 
most  important  element  of  treatment. 

Finally,  cathartics,  by  clearing  out  the  alimentary  canal,  and  restoring  the 
secretions,  pave  the  way  for  the  more  successful  action  of  other  remedies,  as 
diaphoretics,  anodynes,  diuretics,  and  sorbefacients.  They  exert,  in  this  re- 
spect, very  much  the  same  influence,  only  in  a  slighter  degree,  as  venesection 
and  leeching,  diminishing  the  volume  of  the  circulating  mass,  and  diverting 
the  blood  from  the  suffering  organ.  Removing  obstruction,  restoring  secre- 
tion, and  establishing  new  action,  they  enable  the  absorbent  vessels  to  recover 
from  their  torpor,  and  to  render  themselves  useful  in  removing  inflammatory 
deposits. 

Cathartics  are  particularly  valuable  in  inflammations  of  the  brain  and  its 
membranes,  of  the  eye  and  ear,  the  throat,  respiratory  organs,  the  liver,  skin, 
and  joints.  In  gastritis,  enteritis,  peritonitis,  cystitis,  wounds  of  the  intestine, 
and  strangulated  hernia,  they  are  either  contra-indicated,  or  exhibited  with 
the  greatest  possible  circumspection,  and  only  in  the  mildest  forms.  In  most, 
if  not  in  all,  of  these  affections,  the  best  purgative  is  the  lancet,  aided  by 
large  anodynes,  either  alone  or  in  union  with  calomel.  Tranquillity,  not 
perturbation,  is  what  is  sought  to  be  attained  under  such  circumstances,  on 
the  principle  that  whatever  excites  peristaltic  action  must  prove  prejudicial 
to  the  inflamed  surface. 

Cathartic  medicines  must  not  be  exhibited  merely  with  a  view  to  the  cor- 
rection of  disordered  alvine  evacuation.  Such  a  procedure  could  not  fail  to 
prove  injurious.  The  action  of  these  remedies  is  perturbating,  and  therefore 
subversive  of  healthy  function ;  hence,  it  would  be  folly  to  expect  that  the 
passages  should  be  entirely  natural  so  long  as  they  are  exhibited.  The  more 
frequently  they  are  given  the  more  likely  will  this  be  the  case. 

When  these  medicines  act  tardily,  their  operation  may  be  aided  by  injec- 
tions ;  and  cases  occasionally  occur  where  the  latter  remedies  may  advan- 
tageously, and  entirely,  take  the  place  of  the  former. 

The  number  of  purgatives  and  laxatives  is  very  great,  and  the  surgeon 
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may  therefore  give  himself  considerable  latitude  in  the  choice  of  his  articles. 
A  few,  however,  cither  alone,  or  judiciously  combined,  will  answer  his  purpose 
in  nearly  every  case  that  may  come  under  his  observation.  Where  a  merely 
evacuant  effect  is  desired,  nothing  is  better  than  a  dose  of  castor  oil,  rhubarb, 
or  jalap  ;  the  saline  cathartics  produce  watery  passages  ;  calomel,  blue  mass, 
ami  gray  powder  act  specifically  upon  the  liver;  and  where  an  irritating,  re- 
vulsive, or  metastatic  effect  is  wished  for,  the  proper  articles  are  compound 
extract  of  colocynth,  scamraony,  gamboge,  and  aloes.  In  external  inflamma- 
tions, as  well  as  in  inflammations  of  the  supra-diaphraginatic  organs  generally, 
one  of  the  most  useful  cathartics,  as  I  have  found  from  long  experience,  is  an 
infusion  of  senna,  or  of  senna  and  Epsom  salts.  It  operates  not  only  promptly 
and  powerfully  upon  the  bowels,  but  also  upon  the  liver,  stimulating  this  or- 
gan to  increased  action,  and  proving  itself  hardly  inferior,  in  this  respect,  to 
calomel  and  blue  mass.  The  only  objection  to  it  is  that  it  is  apt  to  gripe, 
but  this  tendency  may  usually  be  effectually  counteracted  by  combining  with 
it  some  carminative.  Croton  oil  is  rarely  used,  except  to  relieve  obstinate 
constipation.  It  will  hardly  be  necessary  to  say  that  the  greatest  caution  is 
required  in  its  administration. 

Injections,  clysters,  or  enemas  may  be  prepared  of  various  articles,  as  gruel 
and  common  salt,  water  and  mustard,  castor  oil,  spirits  of  turpentine,  infusion 
of  senna,  jalap,  and  other  substances,  according  to  the  intended  effect.  What- 
ever material  be  used,  the  important  rule  is  to  mix  with  it  a  sufficient  quantity 
of  fluid,  warm  or  cold,  to  distend  the  lower  bowel.  It  may  be  administered, 
as  I  usually  prefer,  with  a  common  pewter  syringe,  having  a  long  nozzle,  and 
capable  of  holding  at  least  from  sixteen  to  twenty  ounces  ;  or,  where  there  is 
obstinate  constipation,  with  an  ordinary  stomach  tube.  Recently  an  ex- 
cellent enema-syringe  has  been  manufactured  of  gum-elastic,  of  the  same 
shape  as  the  old  metallic  one,  only  much  superior  in  its  mode  of  action,  and 
much  more  easily  kept  in  repair.  Whatever  instrument  be  employed,  care 
must  be  taken  that  the  patient  be  placed  upon  his  side  or  belly  during  its  in- 
troduction, and  also  that  he  be  properly  held,  for  fear  of  accident,  especially 
if  he  be  delirious  or  otherwise  unmanageable.  Professor  Pope,  of  St.  Louis, 
published,  some  years  ago,  the  particulars  of  a  case  of  a  child  that  perished 
from  perforation  of  the  rectum  during  the  administration  of  an  enema. 

3.  Mercury.— The  reputation  of  mercury,  as  an  antiphlogistic,  has  long 
been  established.  Although  the  precise  mode  of  its  action  is  still  imper° 
fectly  known,  its  beneficial  effects  are  well  understood.  Its  virtue  in  con- 
trolling inflammation  is  hardly  inferior  to  that  of  the  lancet  and  of  tartar 
emetic,  while,  during  the  decline  of  the  disease,  as  a  powerful  sorbefacient, 
or  promoter  of  the  removal  of  morbid  deposits,  it  is  without  a  rival  in  the 
materia  medica.  It  may,  therefore,  be  given  during  the  height  of  the  maladv 
with  a  view  of  arresting  its  progress,  and  subsequently,  after  this  object  has 
been  accomplished,  for  the  purpose  of  getting  rid  of  effused  fluids  or  re- 
claiming oppressed  and  disorganized  structure.  The  efficacy  of  the  remedy 
in  both  these  relations,  is  particularly  conspicuous  in  the  phle«-masias  of  the 
fibrous  and  fibro-serous  tissues,  in  gout  and  rheumatism,  synovitis  carditis 
arteritis,  hepatitis,  splenitis,  pneumonia,  laryngitis,  iritis,  orchitis'  osteitis' 
and  in  syphilis.  It  is  less  apparent,  though  not  without  its  value  in  inflam- 
mation of  the  brain,  the  skin,  and  mucous  membranes,  bronchitis'  nephritis 
cystitis,  and  metritis.  '      p  ' 

It  is  rarely  that  the  treatment  of  inflammation  is  commenced  with  the  ex- 
hibition of  mercury.  It  is  only  in  very  urgent  or  neglected  cases  that  this 
rule  is  departed  from,  its  potency  and  activity  being  always  augmented  by 
previous  depletion.  Whenever,  therefore,  there  is  evidence  of  plethora 
bleeding  and  purgation  should  precede  its  use.     There  is  a  mercurial  point' 
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so  to  speak,  in  inflammatory  affections,  prior  to  which  the  employment  of 
this  remedy  either  proves  positively  injurious,  or  greatly  disappoints  expecta- 
tion. This  point  is  characterized  by  softness  of  the  pulse,  a  relaxed  condi- 
tion of  the  skin,  moisture  of  the  tongue,  and  a  general  tendency  to  restora- 
tion of  the  secretions.  Administered  during  the  height  of  the  morbid  action, 
when  the  whole  system  is  enveloped,  as  it  were,  in  flame,  it  can  hardly  fail  to 
act  as  an  irritant,  and  to  increase  the  general  excitement.  For  want  of  atten- 
tion to  this  rule,  a  great  deal  of  mischief  is  often  done,  and  a  remedy,  other- 
wise of  inestimable  value,  permitted  to  fall  into  disrepute. 

Of  the  manner  in  which  mercury  acts  in  relieving  inflammation  we  have, 
as  already  intimated,  no  very  definite  information.  That  it  affords  powerful 
aid  in  controlling  the  action  of  the  heart  and  vessels,  both  large  and  capillary, 
is  unquestionable,  but  how  this  effect  is  produced,  whether  by  any  direct 
sedative  impression  it  may  exert,  or  by  merely  correcting  the  secretions,  is 
a  point  concerning  which  our  knowledge  is  entirely  at  fault.  Nor  is  our 
information  anymore  reliable  in  regard  to  the  changes  which  mercury  induces 
in  the  state  of  the  blood.  We  know  very  well  how  greatly  the  properties  of 
this  fluid  are  modified  by  inflammation,  what  increase  there  is  of  fibrin  and 
white  globules,  and  how  promptly,  in  many  cases,  these  changes  are  cor- 
rected by  the  judicious  use  of  mercury  ;  but  in  what  manner  this  is  effected 
is,  in  the  present  state  of  the  science,  altogether  inexplicable.  The  thera- 
peutist may'  speculate  about  these  things  as  much  as  he  pleases  ;  he  may 
invent  theory  after  theory,  and  entertain  us  with  the  most  elaborate  and  in- 
genious arguments,  and  yet  he  will  utterly  fail  to  throw  any  real  and  sub- 
stantial light  upon  them.  In  a  matter  so  abstruse  as  this  experience  alone 
can  guide  us,  and  this  ought  surely,  for  all  practical  purposes,  to  be  sufficient. 

During  the  decline  of  inflammation,  and,  indeed,  in  many  cases  long  after 
the  morbid  action  has  been  completely  checked,  the  exhibition  of  mercury  is 
of  the  greatest  advantage  in  effecting  riddance  of  the  morbid  products.  Of 
the  manner  in  which  this  is  done  we  have  occasionally  direct  ocular  demon- 
stration in  some  of  the  external  phlegmasias.  Thus,  in  iritis,  if  the  system 
be  placed  under  the  influence  of  mercury,  the  effects  of  the  remedy  are  ren- 
dered obvious  by  the  daily  progress  which  the  affected  structures  make  in 
freeing  themselves  of  the  plastic  matter  that  was  effused  during  the  height  of 
the  inflammation,  and  which  frequently  proves  so  destructive  to  them  by  the 
changes  which  it  induces  in  the  pupil.  Similar  effects  are  witnessed  in  in- 
flammation of  the  cornea,  attended  with  interstitial  deposits.  The  opacities 
which  result  from  these  deposits  often  vanish  in  a  short  time  under  the  in- 
fluence of  slight  ptyalism,  the  effect  being  frequently  apparent  before  the 
action  of  the  medicine  is  fairly  developed.  In  orchitis,  after  the  disease  has 
measurably  subsided,  the  swelling  and  induration  in  general  promptly  disap- 
pear under  the  use  of  mercurials,  aided  by  rest,  light  diet,  and  purgatives. 
In  all  these,  and  similar  cases,  the  beneficial  effects  of  the  agent  are  evidently 
clue  to  its  sorbefacient  properties,  or  to  the  manner  in  which  it  stimulates  the 
absorbent  vessels,  compelling  them  to  remove  the  products  left  by  the  pre- 
vious action. 

Administered  merely  as  a  sorbefacient,  the  effects  of  this  remedy  are  often 
insensible,  its  action  being  exerted  in  a  very  slow  and  gradual  manner,  yet 
hardly  any  the  less  efficiently.  This  kind  of  action  is  particularly  desirable 
in  chronic  diseases,  attended  with  a  crippled  condition  of  the  tissues  from 
semi-organized  deposits,  and  an  enfeebled  state  of  the  general  system.  Under 
such  circumstances,  active  mercurialization  is  altogether  inadmissible,  from 
its  irritating  and  prostrating  effects ;  while  a  more  gentle  and  persistent 
course  is  often  followed  by  the  greatest  benefit,  the  gums  being  merely 
touched,  or  rendered  slightly  red,  tumid,  and  tender,  as  an  evidence  of  the 
silent  operation  of  the  remedy. 
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The  best  form  of  exhibition  of  the  remedy  is  calomel,  blue  mass,  or  mercury 
with  chalk.  Where  a  prompt  and  powerful  impression  is  desired,  as  when 
there  is  high  inflammatory  action,  likely  to  prove  speedily  overwhelming  in 
its  effects,  not  only  threatening  structure  but  life,  the  medicine  should  be 
given  in  large  and  frequently  repeated  doses,  so  as  to  keep  up  a  decided  and 
well-sustained  influence.  For  this  purpose  the  best  article  is  calomel,  in 
doses  of  from  three  to  five  grains,  administered  every  three,  six,  or  eight 
hours,  until  we  have  attained  the  object  of  its  exhibition.  When  the  case  is 
at  all  urgent,  as,  for  example,  in  croup,  pneumonia,  or  carditis,  no  time  is  to 
be  lost;  whatever  is  done  must  be  done  quickly,  with  a  bold,  vigorous  hand, 
and  a  determined  mind  ;  the  remedy  must  be  given  in  full,  not  in  small,  in- 
sufficient quantities,  or  in  a  faltering,  hesitating  manner.  There  is  but  a 
short  step  between  the  disease  and  the  grave,  the  struggle  is  one  of  life  and 
death,  and  the  victory  must  be  accomplished,  if  accomplished  at  all,  at  all 
hazard,  present  or  future.  When  the  disease  is  less  violent,  or  the  organ 
involved  less  important  to  life,  the  medicine  is  exhibited  in  smaller  doses, 
and  at  longer  intervals,  and  then,  too,  instead  of  calomel,  the  milder  forms 
may  be  used,  as  blue  mass,  or  the  gray  powder.  AVhere  a  chronic  or 
insensible  impression  is  desired,  the  bichloride  may  be  given  instead  of  calomel 
or  blue  mass,  or  the  latter  may  be  employed  in  smaller  doses.  Other  forms 
of  mercury,  to  be  mentioned  hereafter,  as  the  iodide,  cyanuret,  and  deuto- 
phosphate,  are  often  beneficially  prescribed  in  chronic  disease  of  the  skin,  in 
glandular  enlargements,  in  chronic  affections  of  the  joints,  and  in  tertiary 
syphilis.  Mercury  with  chalk,  or  gray  powder,  is  a  great  favorite  with  some 
practitioners  in  inflammatory  diseases  of  children  and  aged  persons  ;  but  I 
now  rarely  use  it  in  any  case,  having  frequently  found  it  to  be  nauseating, 
and  generally  too  uncertain  to  be  worthy  of  reliance. 

To  prevent  the  mercurial  from  running  off  by  the  bowels,  it  is  usually 
necessary  to  combine  with  it  a  certain  quantity  of  opium,  as  a  fourth  of  a 
grain,  half  a  grain  or  even  more,  with  each  dose,  according  to  the  exigencies 
of  each  particular  case.  In  children,  and  in  all  cases  affecting  the  brain, 
opium  should  be  given  with  great  caution,  especially  during  the  violence 
of  the  morbid  action.  When  the  skin  is  hot  and  dry,  the  mercurial  should 
either  be  entirely  withheld  until  further  depletion  has  been  accomplished,  or 
it  should  be  combined  with  some  diaphoretic,  as  tartar  emetic,  ipecacuanha, 
or  Dover's  powder.  Griping,  which  is  so  liable  to  occur  during  the  progress 
of  the  treatment,  should  be  counteracted  by  carminatives  and  the  use  of  laxa- 
tives, as  oil,  salts,  or  magnesia. 

It  need  hardly  be  said  that  the  administration  of  so  potent  a  remedy  as 
mercury  should  be  most  faithfully  watched.  No  honest  or  judicious  practi- 
tioner uses  it  heedlessly  or  sakelessly.  He  knows  that  it  is  a  remedy  for 
good  or  for  evil,  and  he  therefore  employs  it  wisely  and  properly  ;  oppor- 
tunely, not  out  of  time.  As  soon  as  he  discovers,  by  the  fetid  state  of  the 
breath,  the  red  and  tumid  appearance  of  the  gums,  the  metallic  taste,  and 
the  increased  flow  of  saliva,  that  the  object  of  its  exhibition  has  been  attained, 
he  either  omits  it  altogether,  or  gives  it  only  in  very  small  quantity,  and  at 
long  intervals.  He  does  not  persist  in  its  administration,  as  was  the  custom 
with  our  silly  forefathers,  until  the  tongue  is  too  big  for  the  mouth,  the  teeth 
drop  from  their  sockets,  articulation,  deglutition,  and  even  breathing  are 
almost  impossible,  and  the  countenance  presents  a  distorted  and  hid'eons 
aspect;  but  he  simply  touches  the  gums,  maintaining  the  impression  thus 
made,  if  necessary,  on  account  of  the  continuance  of  the  morbid  action  or 
letting  it  die  out,  if  the  disease  has  been  arrested. 

There  are  certain  individuals  who,  in  consequence  of  idiosyncrasy  or  the 
former  use  of  mercury,  cannot  take  this  medicine,  even  in  the  smallest  quan- 
tity, without  being  violently  salivated.     To  avoid  such  an  occurrence   which 
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if;  always  exceedingly  disagreeable  both  to  patient  and  practitioner,  inquiry 
should  always  be  made  with  a  view  to  the  ascertainment  of  this  fact,  in  every 
case,  previous  to  the  administration  of  the  medicine.  On  the  other  hand, 
there  are  persons  who  cannot  be  constitutionally  impressed  with  mercury, 
however  largely  it  may  be  used,  under  any  circumstances.  They  are  com- 
pletely mercury  proof.  It  fails  to  enter  the  system  in  any  form,  combination, 
or  mode  of  exhibition.  In  such  cases,  and  also  when  the  system  is  not  as 
prompt  in  responding  to  the  use  of  the  medicine  as  is  desirable,  the  article 
should  be  conjoined  with  some  nauseant,  as  ipecacuanha  or  tartar  emetic, 
with  a  view  to  more  thorough  relaxation  of  the  system.  The  operation  of  the 
medicine  may  also  be  aided  with  frictions  of  mercurial  ointment  upon  the 
groin,  the  inside  of  the  thighs,  the  arm,  and  axilla,  thrice  in  the  twenty-four 
hours,  for  fifteen  minutes  at  a  time,  the  inunction  being  performed  near  a  fire 
with  the  band  well  protected  with  a  pair  of  gloves,  otherwise  the  assistant 
may  salivate  himself  long  before  he  succeeds  in  affecting  the  patient.  From 
one  to  two  drachms  of  the  ointment  will  suffice  at  each  application.  Em- 
ployed in  this  way,  the  effect  is  sometimes  more  rapid  than  when  the  medicine 
is  given  internally,  though  the  constitutional  impression  is  more  mild  and 
evanescent.  The  practice,  however,  is  a  very  filthy  one,  and  on  that  account 
is  seldom  resorted  to  by  the  modern  practitioner. 

There  are  circumstances  which  altogether  contra-indicate  the  use  of  mer- 
curials in  almost  any  form.  Most  of  the  horrible  effects  which  are  so  often 
witnessed  in  this  country,  especially  in  the  southwest,  where  this  medicine  is 
more  liberally  administered  than  in  any  other  section  of  the  United  States, 
are,  I  am  satisfied,  entirely  attributable  to  the  reckless  and  indiscriminate 
manner  in  which  the  article  is  given  in  all  states  of  the  system,  and  in  every 
possible  variety  of  circumstance.  Persons  of  a  strumous  habit  of  body,  the 
old,  the  infirm,  the  ill-fed,  the  badly-clothed,  and  the  anemic,  are  particularly 
prone  to  suffer  from  the  use  of  mercury,  even  when  exhibited  only  in  small 
quantity.  It  is  in  subjects  of  this  description,  more  especially,  that  we  so 
frequently  witness  those  frightful  ravages  of  the  mouth,  teeth,  jaws,  and 
cheeks,  that  have  almost  led  to  the  creation  of  a  new  department  of  surgery 
for  their  relief,  and  which  have  thrown  so  much  discredit  upon  the  profession 
in  certain  regions  of  the  United  States. 

Finally,  when  salivation  sets  in,  the  best  remedies  are  astringent  gargles, 
cooling  laxatives,  emollient  applications  to  the  face  and  neck,  and  the  liberal 
use  of  anodynes,  to  allay  pain  and  nervous  irritation.  The  lotion  that  I  have 
found  to  answer  better  than  any  other  is  a  solution  of  Goulard's  extract,  in 
the  proportion  of  one  drachm  to  eight  ounces  of  water,  used  every  hour  or 
two,  the  only  objection  to  it  being  that  it  discolors  the  teeth,  an  effect  which, 
however,  soon  disappears  of  its  own  accord.  Gargles  of  alum,  tannin,  copper, 
zinc,  and  other  astringent  substances  also  prove  beneficial,  especially  if  not 
employed  too  strong.  When  the  inflammation  runs  very  high,  leeches  to  the 
throat  and  jaws  may  become  necessary;  and  it  may  even  be  required  to  sca- 
rify the  tongue,  to  prevent  suffocation. 

The  best  internal  corrective  of  salivation  is  the  chlorate  of  potassa,  admi- 
nistered in  doses  of  from  fifteen  to  thirty  grains  three  or  four  times  a  day,  in 
a  large  quantity  of  sweetened  gum-water,  or  lemonade,  to  render  it  more 
soluble.  This  medicine  seems  to  act  with  peculiar  efficacy  upon  the  digestive 
organs,  and  may  often  be  advantageously  resorted  to  as  a  prophylactic  during 
the  exhibition  of  mercury.  It  may  also  be  beneficially  employed  as  a  gargle, 
from  one  to  two  drachms  being  dissolved  in  a  pint  of  water,  and  the  solution 
used  every  two  or  three  hours.  In  very  intractable  cases  of  ptyalism,  an 
emetic  of  ipecacuanha,  morning  and  evening,  will  often  answer  when  almost 
everything  else  has  failed. 
vol.  i. — 7 
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4.  Emetics.  —Emetics  are  not  as  often  used  now  as  they  were  formerly  in 
the  treatment  of  inflammation,  their  employment  having  been,  in  great 
measure,  superseded  by  cathartics  and  other  evacuants.  Their  exhibition, 
at  the  present  day,  is  limited  almost  exclusively  to  cases  in  which  there  is 
marked  gastric  and  biliary  derangement,  as  denoted  by  the  nausea  and  vo- 
miting, the  headache,  lassitude,  and  aching  of  the  back  and  limbs  which 
sometimes  so  greatly  oppress  the  patient  in  the  earlier  stages  of  his  illness. 
When  these  symptoms  are  present,  and  there  is  no  contra-indication,  an 
emetic  often  acts  like  a  charm,  not  only  ridding  the  stomach  of  irritating 
matter,  but  alloying  vascular  excitement,  promoting  perspiration,  and,  in  fact, 
unlocking  all  the  secretions.  Emetics  are,  of  course,  not  used  in  the  phleg- 
masias  of  the  sub-diaphragmatic  organs,  as  gastritis,  enteritis,  peritonitis, 
hepatitis,  and  cystitis,  for  the  reason  that  the  concussion  caused  by  their  action 
would  inevitably  prove  injurious.  For  the  same  reason  they  are  withheld  in 
wounds  of  the  intestines,  hernia,  fractures,  and  dislocations.  In  cephalic  and 
cardiac  affections  they  should  also  be  carefully  avoided. 

The  best  forms  of  administration  are  tartar  emetic,  and  ipecacuanha;  com- 
mon salt,  alum,  and  ground  mustard,  also  occasionally  answer  a  good  pur- 
pose, their  effect  being  generally  prompt  and  efficient.  Whatever  substance 
be  employed,  its  use  should  always  be  followed  by  large  draughts  of  tepid 
water,  chamomile  tea,  or  infusion  of  valerian,  the  latter  being  particularly 
beneficial  in  nervous  and  hysterical  subjects.  As  a  general  rule,  tartar  emetic 
should  never  be  given,  on  account  of  its  sedative  and  irritating  effects,  to 
very  young  children  and  to  persons  who  have  become  enfeebled  by  age  and 
disease. 

5.  Depressants. — Depressants,  or  nauseants,  are  justly  entitled  to  a  high 
position  in  the  scale  of  antiphlogistic  agents.  As  their  name  implies,  they 
are  remedies  which,  by  lowering  the  action  of  the  heart,  lessen  the  momentum 
of  the  circulation,  and  diminish  the  flow  of  blood  to  the  affected  tissues. 
This,  however,  is  not  the  only  good  which  they  are  capable  of  doing  ;  by  the 
impression  which  they  make  upon  the  nervous  and  sanguiferous  systems,  they 
become  instrumental  in  re-establishing  and  improving  the  secretions,  and  in 
thus  indirectly  controlling  the  morbid  actiou.  There  is,  in  fact,  not  a  single 
organ  which  does  not  feel,  to  a  greater  or  less  extent,  their  influence,  or 
which  is  not  brought,  more  or  less,  under  their  dominion.  The  effect  of  this 
operation  is  often  witnessed  during  the  exhibition  of  tartar  emetic  in  nauseat- 
ing doses,  in  the  relaxed  skin,  the  softened  pulse,  the  moistened  tongue,  and 
the  pallid  countenance,  all  bearing  testimony  to  the  universal  impression  of 
the  remedy.  Judiciously  employed,  depressants  are  among  the  most  valuable 
and  efficient  antiphlogistic  means  that  we  possess,  and  they  have  the  advan- 
tage that  they  may  often  be  used  without  any  preliminary  depletion  of  any 
kind.  Their  beneficial  effects  are  particularly  conspicuous  in  inflammation 
of  the  respiratory  organs,  of  the  eye,  the  joints,  and  fibrous  structures;  also 
in  certain  forms  of  inflammation  of  the  skin  and  cellular  tissue.  In  many 
of  these  affections,  if  not  in  all,  they  have  almost  entirely  superseded  the  use 
of  the  lancet  and  other  evacuants,  their  controlling  influence  over  the  morbid 
action  being  generally  most  striking  and  satisfactory.  Their  efficacy  is 
hardly  less  apparent  in  many  of  the  diseases  of  the  sub-diaphragmatic  vis- 
cera; but  their  exhibition  here  demands  greater  care  and  vigilance,  as  their 
emetic  effects  could  not  fail  to  prove  prejudicial.  Their  employment  is  par- 
ticularly adapted  to  the  treatment  of  acute  inflammation  of  youn"-  robust 
subjects,  whose  systems  require  to  be  rapidly  impressed  in  order  to  arrest 
the  progress  of  their  diseases.  Infants  and  children,  the  old,  infirm  and 
decrepit,  bear  their  use  badly,  and  often  sink  under  their  injudicious  adminis- 
tration. 
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The  most  trustworthy  depressants  are  tartar  emetic  and  ipecacuanha,  to 
which  may  be  added  aconite,  veratrum  viride,  and  digitalis,  which,  however, 
hold  a  subordinate  rank.  Of  the  depressing  effects  of  bleeding  I  have  already 
spoken,  and  pointed  out  the  circumstances  under  which  they  may  be  most 
readily  produced. 

Tartar  emetic,  as  a  depressant,  may  be  administered  in  doses  varying  from 
the  eighth  to  the  fourth  of  a  grain,  repeated  every  two,  three,  or  four  hours, 
according  to  their  impression,  which  should  be  steadily  maintained  until  the 
object  of  the  administration  of  the  remedy  has  been  fully  attained.  It  will 
generally  be  safest  to  begin  with  a  small  quantity,  and  to  increase  it  gradu- 
ally if  it  be  found  to  be  borne  well  by  the  stomach.  Sometimes  the  first  few 
doses,  even  if  small,  will  produce  pretty  active  emesis,  but  this,  so  far  from 
being  injurious,  will  commonly  be  highly  beneficial,  by  relaxing  the  system 
and  opening  the  emunctories.  By  and  by,  gastric  tolerance  will  be  estab- 
lished, and  then  the  remedy  will  often  be  borne  in  extraordinary  quantities, 
though  we  never  employ  it  in  the  enormous  doses  recommended  by  Kasori, 
Thomasoni,  and  other  disciples  of  the  Italian  school.  In  this  country,  in- 
deed, we  seldom  give  as  much  at  a  single  dose  as  half  a  grain,  the  average 
quantity  rarely  exceeding  one-half  or  one-third  of  that  amount.  The  Italian 
practitioners,  on  the  contrary,  often  gave  five,  ten,  and  even  fifteen  grains  at 
a  dose. 

The  beneficial  effects  of  tartar  emetic,  as  a  depressant,  may  often  be  greatly 
enhanced  by  the  addition  to  each  dose  of  a  small  quantity  of  the  salts  of 
morphia,  just  enough  to  produce  a  calming  and  diaphoretic  impression. 
Such  a  combination  is  particularly  serviceable  in  nervous,  irritable  persons, 
and  in  subjects  who  have  been  debilitated  by  intemperance  and  other  causes 
of  exhaustion.  When  the  article,  given  by  itself,  is  productive  of  vomiting, 
it  should  never  be  used  in  any  other  way.  In  children,  too,  such  a  mode  of 
exhibition  is,  as  a  general  rule,  indispensable.  Sometimes  the  article  may 
be  advantageously  administered  along  with  the  neutral  mixture. 

The  dose  of  ipecacuanha,  as  a  depressant,  varies  from  a  fourth  of  a  grain 
to  a  grain,  and  may  be  used  alone  or  in  combination  with  an  anodyne,  as, 
indeed,  is  usually  found  best.  A  nauseant  effect  may  be  kept  up  in  this 
manner  almost  as  long  as  may  be  desired,  but  the  impression  is  less  pervasive 
and  far  inferior,  in  every  respect,  to  that  produced  by  tartar  emetic.  On 
this  account,  however,  the  medicine  is  peculiarly  adapted  to  the  treatment  of 
inflammatory  affections  of  children,  who,  as  already  stated,  usually  bear  the 
operation  of  antimony  very  badly. 

Whichever  of  these  two  articles  be  employed,  it  will  be  well  to  withhold 
all  drinks  for  from  fifteen  minutes  to  half  an  hour  after  the  exhibition,  as, 
when  this  precaution  is  neglected,  they  are  very  apt  to  cause  vomiting.  At 
the  end  of  this  time,  however,  diluents,  cool  or  tepid,  may  be  used  with  the 
greatest  benefit,  from  their  tendency  to  promote  relaxation  and  secretion. 

Of  digitalis  I  have  not  been  led  to  form  a  very  favorable  estimate  as  a 
depressant  or  sedative.  I  was  formerly  in  the  habit  of  employing  it  a  great 
deal  in  various  forms  and  combinations,  as  well  as  in  various  forms  and  stages 
of  inflammatory  disease,  and  yet  it  would  be  difficult  for  me  to  recall  a  soli- 
tary case  in  which  I  derived  any  appreciable  benefit  from  it.  I  have,  there- 
fore, of  late  years  altogether  abandoned  its  use. 

Modern  materia  medica  has  gained  an  important  accession  in  the  addition 
of  aconite  as  an  antiphlogistic  agent.  The  form  in  which  it  is  usually  ex- 
hibited is  the  saturated  alcoholic  tincture  of  the  root,  prepared  according  to 
Fleming's  formula,  the  dose  of  which  is  from  one  to  five  drops  repeated 
every  two,  three,  or  four  hours,  until  it  has  produced  its  peculiar  depressing 
effect.  The  best,  because  the  safest,  plan  is  to  begin  with  a  small  quantity, 
and  to  increase  it  gradually  and  cautiously  until  it  brings  down  the  pulse, 
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which,  iu  the  course  of  a  few  hours,  often  descends  from  ninety-five  or  one 
hundred  to  sixty-five  or  even  fifty,  the  surface  at  the  same  time  becoming 
Lathed  with  perspiration.  In  large  doses,  it  is  powerfully  sedative  and  ano- 
dyne, but  it  should  never  be  given  in  this  way  on  account  of  its  prostrating 
influence.  It  is  particularly  adapted  to  neuralgic,  gouty,  and  rheumatic 
affections,  and  to  the  higher  grades  of  traumatic  fever;  and  my  practice 
generally  is  to  combine  it  with  tartar  emetic  and  sulphate  of  morphia,  as 
this  insures  a  more  prompt  and  beneficial  action  than  when  given  by  itself. 

Veratrum  viride  is  an  American  remedy,  introduced  to  the  notice  of  the 
profession  by  Dr.  Osgood,  of  Providence.  Its  properties  were  subsecpiently 
investigated  by  Dr.  Norwood,  of  South  Carolina,  who  found  it  to  exert  a 
powerful  influence  upon  the  action  of  the  heart  and  pulse,  very  similar  to 
that  of  aconite,  only,  if  possible,  still  more  certain.  The  dose  of  the  satu- 
rated alcoholic  tincture  of  the  root,  the  form  of  the  medicine  most  generally 
employed,  is  from  five  to  eight  drops,  repeated  every  two,  three,  or  four 
hours,  until  it  has  sensibly  reduced  the  force  and  frequency  of  the  pulse, 
when  it  is  either  suspended  or  given  in  smaller  quantity.  As  veratrum 
viride  is  an  article  of  great  potency,  it  is  impossible  to  be  too  careful  in  its 
use.  If  carried  too  far,  it  causes  nausea  and  vomiting,  excessive  prostration, 
faintness,  vertigo,  dimness  of  sight,  and  other  dangerous  symptoms.  It  is 
applicable  to  the  same  class  of  cases  as  aconite,  and  may  be  exhibited  either  by 
itself  or  in  union  with  morphia  and  tartar  emetic.  The  best  means  for  over- 
coming the  nauseating  and  depressing  effects  of  this  medicine,  are  opiates 
and  alcoholic  stimulants. 

6.  Diaphoretics. — Diaphoretics,  in  their  mode  of  action,  bear  the  same  rela- 
tion to  the  skin  that  cathartics  do  to  the  bowels.  They  constitute,  therefore, 
a  highly  important  class  of  remedies  in  inflammation,  from  the  faculty  which 
they  possess  of  restoring  and  modifying  the  cutaneous  perspiration,  the  sup- 
pression of  which  is  a  frequent  source  of  disease.  The  quantity  of  perspira- 
tion daily  thrown  off  by  the  skin,  in  the  normal  state,  varies  from  twelve  to 
sixteen  ounces,  and  the  retention  of  such  an  amount  of  material  in  the  system 
must  necessarily  exert  a  most  prejudicial  influence  upon  the  suffering  organ. 
The  importance  of  a  critical  sweat,  as  it  was  called  by  the  ancient  physicians,  in 
putting  a  stop  to  disease,  has  long  been  familiar  to  the  practitioner,  and  the 
employment  of  diaphoretics  is  only  an  attempt  to  imitate  nature's  efforts,  in 
removing  a  cause  of  morbid  action,  or  restoring  a  secretion  which  has  been 
suppressed  in  consequence  of  the  changes  which  that  action  has  induced  in 
the  general  system.  As  in  the  case  of  purgatives,  depletion  should  always 
precede  the  employment  of  the  remedy,  so  should  it  in  the  case  of  diaphore- 
tics, a  relaxed  condition  of  the  body  always  powerfully  predisposing  to  a 
favorable  action  of  the  medicine. 

The  class  of  diaphoretics  is  very  large,  but  there  are  only  a  few  that  are 
really  at  all  reliable,  or  that  are  much  employed  by  the  experienced  practi- 
tioner. These  are  tartar  emetic,  ipecacuanha,  and  Dover's  powder,  aided, 
if  necessary,  by  tepid  drinks,  and  sponging  of  the  surface  with  tepid  water.' 
The  spirit  of  Mindererus,  in  combination  with  a  small  quantity  of  spirit  of 
nitric  ether,  makes  a  mild  diaphoretic,  and  is  often  used  in  low  states  of  the 
system.  The  efficacy  of  antimony,  which  deserves  the  highest  rank  in  this 
class  of  remedies,  will  be  greatly  increased  if  given  in  union  with  morphine 
the  two  articles  thus  counteracting  the  bad  effects  which  they  would  produce 
if  exhibited  singly,  at  the  same  time  that  they  subdue  the  heart's  action  re- 
lax the  skin,  relieve  pain,  and  induce  sleep.  The  best  form  of  exhibition  is 
a  watery  solution,  each  dose  containing  from  the  sixth  to  the  tenth  of  a  Grain 
of  antimony,  with  from  one-fourth  to  one-eighth  of  a  grain  of  morphia  re- 
peated every  two,  three,  or  four  hours.     Ipecacuanha  is  adapted  chiefly  to 


CONSTITUTIONAL    TREATMENT.  101 

children  and  old  persons,  and  to  the  latter  stages  of  the  disease,  and  may  be 
given  alone,  or,  what  is  preferable,  with  some  of  the  salts  of  opium.  The 
ordinary  dose  of  Dover's  powder,  for  an  adult,  is  ten  grains,  but  in  my  own 
practice  I  seldom  use  less  than  fifteen,  and  frequently  as  many  as  twenty, 
repeated  every  eight,  ten,  or  twelve  hours.  The  action  of  these  remedies 
should  always  be  aided  by  tepid  drinks,  and,  if  there  be  much  dryness  of  the 
surface,  by  frequent  sponging  of  the  body  with  tepid  water.  During  very 
hot  weather,  and  in  high  states  of  inflammation,  cool  ablutions  are  often  more 
efficient,  as  well  as  more  grateful,  than  warm. 

Bathing  is  not  often  employed  in  the  treatment  of  acute  inflammation,  on 
account,  chiefly,  of  the  inconvenience  and  fatigue  attending  its  use.  In  the 
chronic  form  of  the  disease,  however,  it  is  a  remedy  often  of  great  value, 
especially  in  affections  of  the  skin,  joints,  and  abdominal  viscera.  The  water, 
which  may  be  simple  or  medicated,  is  used  at  various  degrees  of  temperature, 
the  tepid  bath  ranging  from  85  to  92  degrees  of  Fahrenheit,  the  warm  from 
92  to  96,  and  the  hot  from  96  to  112.  A  very  excellent  and  convenient 
mode  of  conveying  moist  and  heated  air  to  the  patient's  body,  as  he  lies  in 
bed,  consists  in  attaching  one  end  of  a  tin  tube,  from  three  to  four  feet  in 
length,  to  a  teakettle  filled  with  hot  water,  the  other  end  being  placed  under 
the  bedclothes.  Copious  perspiration  usually  promptly  follows  the  applica- 
tion, which  may  be  maintained  for  any  desirable  period.  The  foot-bath  is 
occasionally  used  with  advantage,  but  to  derive  full  benefit  from  it  the  patient 
should  be  well  covered  up  in  bed,  his  feet  hanging  in  the  water  placed  in  a 
suitable  tub  upon  a  chair,  the  immersion  being  continued  from  thirty  to  sixty 
minutes.  The  hip-bath  is  employed  chiefly  in  affections  of  the  genito-urinary 
organs. 

T.  Diuretics. — Diuretics  are  medicines  intended  to  restore  and  modify  the 
renal  secretion,  which  is  almost  invariably  more  or  less  changed  in  inflamma- 
tory affections.  Their  employment  is  always,  as  a  general  principle,  preceded 
by  various  depletory  measures,  and  they  are  never  given  in  inflammation  of 
the  kidneys  and  bladder.  Their  administration  is  usually  accompanied  by 
mucilaginous  drinks,  but  these  are  not  at  all  necessary  to  their  beneficial 
effects,  ordinary  fluids  answering  quite  as  well.  They  may  be  conveniently 
arranged  under  three  distinct  heads  :  The  first  includes  those  articles  which, 
when  received  into  the  system,  depurate  the  blood,  and  increase  the  quantity 
of  solid  matter  of  the  urine,  as  the  nitrate,  acetate,  and  bitartrate  of  potassa. 
The  second  class  comprises  colchicum,  squills,  and  other  vegetable  diuretics, 
which  carry  off  the  watery  portions  of  the  blood;  and  the  third  consists 
principally  of  copaiba  and  cubebs,  which  not  only  augment  the  renal  secre- 
tion, but  exert  a  peculiar  influence  upon  the  mucous  membrane  of  the  blad- 
der and  urethra,  as  is  shown  in  cystitis  and  gonorrhoea.  Of  these  various 
articles,  the  most  important,  in  the  treatment  of  acute  inflammation,  are  ni- 
trate of  potassa  and  colchicum.  The  former  may  be  exhibited  in  doses  of 
from  fifteen  to  thirty  grains  every  three,  four,  five,  or  six  hours,  in  a  large 
quantity  of  water.  Colchicum  is  generally  given  in  the  form  of  the  vinous 
tincture  of  the  seed,  in  doses  varying  from  ten  to  fifty  drops,  several  times  in 
the  day  and  night.  My  own  practice  usually  is  to  employ  one  drachm  along 
with  half  a  grain  to  a  grain  of  sulphate  of  morphia  every  evening  at  bedtime. 
In  this  way  the  medicine  produces  a  much  more  decided  impression  upon  the 
system,  as  well  as  upon  the  renal  secretion,  increasing  its  quantity,  and  free- 
ing it  of  lithic  acid,  and  probably,  also,  of  other  nitrogenized  elements. 
Moreover,  it  usually  acts  upon  the  bowels,  bringing  away  thin  watery 
evacuations,  especially  when  employed  by  itself;  and  in  large  quantities,  it 
often  vomits.  One  fall  dose,  administered  in  this  manner  at  bedtime,  is  far 
superior  to  three  or  four  small  ones,  which  often  only  fret  and  irritate  the 
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kidneys  and   bowels,  placing  them  in  a  condition  ill  calculated  to  correct 
morbid  action. 

8.  Anodynes.— There  is  no  class  of  remedies  which  require  a  greater 
amount  of 'nice  judgment  and  correct  discrimination  in  respect  to  then- 
selection,  mode  of  combination,  and  time  of  administration  than  that  of 
anodynes.  The  subject,  therefore,  is  one  that  should  be  carefully  studied 
with  reference  to  these  particular  points,  by  every  one  desirous  of  acquiring 
correct  views  of  the  practical  application  of  anodynes  to  the  treatment  of  in- 
flammatory affections.  My  conviction  is  that  these  remedies  are  used  much 
less  freely  than  they  should  be,  and  that  they  are  capable,  if  properly  exhi- 
bited, of  affording  an  immense  amount  of  benefit,  not  only  in  allaying  pain 
and  inducing  sleep,  but  frequently  also  in  controlling  morbid  action,  and, 
consequently,  in  abridging  its  course  and  preventing  its  ravages.  Want  of 
space  will  not  permit  me  to  enter  fully  into  this  subject,  and  I  shall,  there- 
fore, confine  myself  to  a  brief  statement  of  a  few  of  the  leading  facts,  giving 
them  as  practical  a  bearing  as  possible. 

The  same  rules,  as  respects  the  premising  of  depletory  measures,  are  appli- 
cable to  anodynes  as  to  cathartics.  Thus,  first,  whenever  there  is  plethora, 
fecal  distension,  or  disorder  of  the  secretions,  their  correction  should,  if 
possible,  precede  the  exhibition  of  the  opiate.  Sometimes  a  full  dose  of 
morphia  is  made  to  succeed  a  large  bleeding,  or  an  active  purgative,  the 
medicine  then  exercising  a  decidedly  sedative  and  soothing  influence. 
Administered  before  the  system  has  been  properly  relaxed,  it  rarely  fails  to 
increase  the  vascular  action,  to  lock  up  the  secretions,  produce  headache, 
prevent  sleep,  and  augment  thirst  and  restlessness. 

Secondly,  the  medicine  should  always  be  exhibited  in  full  doses,  experience 
having  shown  that  it  makes  a  much  stronger,  as  well  as  a  much  more  soothing, 
impression  in  this  way  than  when  it  is  taken  in  small,  and  frequently  repeated 
doses.  With  the  precautions  pointed  out,  an  adult  will  bear,  when  the 
symptoms  are  at  all  urgent,  from  two  to  four  grains  of  opium,  or  its  equiva- 
lent of  morphia,  every  twelve  or  twenty-four  hours.  The  effects  of  the 
remedy  must  be  steadily  watched,  especially  if  the  patient  be  a  child,  or  if 
there  be  any  undue  cerebral  excitement.  Should  the  pulse  increase  in  ful- 
ness and  vigor  under  its  influence,  the  skin  become  more  hot  and  dry,  or  the 
vigilance  and  restlessness  augment,  repetition  is  temporarily  suspended,  until, 
by  farther  depletion,  the  system  is  placed  in  a  more  favorable  condition  for 
its  reception. 

Thirdly,  the  best  period  for  the  exhibition  of  the  medicine,  when  there  is 
no  immediate  necessity  for  its  use,  is  towards  bedtime,  the  patient  being  thus 
more  likely  to  obtain  quiet  and  refreshing  sleep  after  the  removal  of  the  light 
and  other  external  stimulants. 

Fourthly,  when  there  is  excessive  pain  along  with  great  dryness  of  surface, 
and  the  depletion  has  been  already  carried  to  a  sufficient  extent,  the  anodyne 
should  be  combined  with  a  diaphoretic,  as  ipecacuanha,  or,  what  is  better, 
tartar  emetic,  or,  instead  of  this,  a  full  dose  of  Dover's  powder  is  fiven. 

Anodynes  are  particularly  beneficial  in  all  cases  of  inflammation'attended 
with  violent  pain,  which,  by  its  persistence,  might  rapidly  wear  out  the 
powers  of  life.  Their  value  cannot  be  too  highly  appreciated  in  the  phleg- 
masias  of  the  skin  and  cellular  tissue,  the  joints,  the  sub-diaphragmatic 
viscera,  the  eye,  ear,  pleura,  heart,  and  respiratory  organs.  Within  the  last 
few  years  enormous  doses  of  opium  have  been  given  by  Professor  Clark  and 
others  in  peritonitis  with  the  most  happy  results,  and  I  am  sure  that  the  same 
mode  of  treatment  might  be  advantageously  extended  to  inflammation  of 
many  of  the  other  parts  of  the  body.  The  importance  of  absolute  rest  to 
the  affected  orgau  is  universally  conceded,  and    is  daily  witnessed    in   the 
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management  of  external  inflammation.  Instinct  alone  is  often  sufficient  to 
secure  it,  but  where  this  fails  the  surgeon  endeavors  to  procure  it  by  means 
of  various  mechanical  appliances.  In  the  internal  phlegmasias  no  such 
means  are  applicable,  but  here  the  object  may  be  readily  attained  by  opiates, 
given  in  full  and  sustained  doses  to  control  the  movements  of  the  suffering 
structures.  In  gastritis  nothing  so  promptly  and  effectually  quiets  the  muscu- 
lar fibres  of  the  stomach  as  a  suitable  quantity  of  morphine,  and  the  same 
treatment  has  long  been  successfully  employed  in  dysentery,  or  inflammation 
of  the  lower  bowel.  In  cystitis  nothing  affords  relief  so  speedily  and  perma- 
nently as  a  full  anodyne.  In  pleuritis  and  pneumonia,  how  is  it  possible  to 
give  rest  to  the  lungs  and  respiratory  muscles,  except  by  the  same  means  ? 
The  more  quietly  the  parts  are  kept  while  laboring  under  disease,  the  sooner, 
other  things  being  equal,  will  the  patient  recover  from  its  effects,  and  the  less 
pain  he  will  have  to  endure  from  the  constant  and  rude  contact  of  the  affected 
surfaces  upon  each  other.  Even  in  inflammation  of  the  brain  and  its  menin- 
ges, after  proper  depletion  has  been  practised,  anodynes  are  frequently  indis- 
pensable, not  only  to  allay  pain  and  induce  sleep,  but  to  control  the  morbid 
action.  And  how  do  they  do  this  ?  Simply,  in  the  first  place,  by  subduing 
the  action  of  the  heart,  and  thus  preventing  it  from  sending  out  to  the  brain 
its  accustomed  quantity  of  blood  ;  and,  secondly,  by  making  a  direct  impres- 
sion upon  the  brain  itself,  thereby,  in  some  degree,  controlling  its  movements, 
so  injurious  both  to  its  own  substance  and  to  its  coverings,  when  thus  affected. 
Anodynes,  in  most  of  these  cases,  as  well  as  in  many  others,  literally  consti- 
tute nature's  splint. 

The  best  anodynes  are  opium  and  its  different  preparations,  as  the  salts  of 
morphia  and  laudanum.  These  may  be  given  either  by  the  mouth  or  rectum, 
double  the  quantity  being  usually  required  to  produce  the  same  effect  in  the 
latter  as  in  the  former  case.  Sometimes  the  remedy  is  employed  enderrai- 
cally  or  subcutaneously,  in  the  form  of  injection.  There  are  some  persons 
who  cannot  bear  opium  in  any  form.  When  this  is  the  case  a  substitute 
should  be  sought  in  lupuline,  hyoscyamus,  Indian  hemp,  and  other  kindred 
articles;  or,  in  what  I  have  generally  found  to  answer  very  well  under  such 
circumstances,  a  union  of  morphia  with  tartrate  of  antimony  and  potassa. 

9.  Combination  of  Remedies. — There  are  few  acute  surgical  diseases  or 
severe  accidents  in  which  a  combination  of  several  of  the  remedies  now  de- 
scribed may  not  be  advantageously  employed.  In  nearly  every  case  of  the 
kind  the  patient  will  be  found  to  be  oppressed  with  fever,  thirst,  pain,  and 
restlessness  ;  or,  in  other  words,  to  labor  under  incited  action  of  the  heart  and 
arteries,  attended  with  diminished,  if  not  suspended  secretion,  and  all  the 
evils  consequent  upon  such  a  state  of  the  system.  To  meet  the  indications 
of  treatment,  under  such  circumstances,  there  is  no  pre«cription  which,  ac- 
cording to  my  experience,  is  capable  of  conferring  greater  benefit  than  the 
saline  and  antimonial  mixture,  as  it  is  termed,  consisting  of  the  following  in- 
gredients : — 

fy.  Antimonii  et  potassse  tart.  gr.  iij. 

Magnesia  sulph.  §ij. 

Morphise  sulph.  gr.  jj. 

Aqu<e  destil.  ^x. 

Syr.  zingiber,  vel  simplicis  §ij. 

Acid,  sulph.  aromat.  3SS- 

Tiuct.  veratr.  virid.  3iss« 
M. 

Of  this  combination  the  proper  average  dose  is  half  an  ounce,  repeated 
every  two,  three,  four,  or  six  hours,  according  to  the  exigencies  of  the  case. 
Should  it  produce  emesis,  or  distressing  nausea,  the  dose  must  be  diminished. 
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Properly  administered,  it  rarely  fails  rapidly  to  subdue  vascular  excitement, 
to  cause  copious  perspiration,  to  allay  pain,  thirst,  and  restlessness,  to  main- 
tain the  bowels  in  a  soluble  condition,  and  to  induce  sleep  and  general  tran- 
quillity. Instead  of  the  veratrum  aconite  may  be  used  ;  but  in  general  I 
give  the  former  the  preference.  Colchicum  may  be  added  when  there  is  a 
rheumatic  or  gouty  state  of  the  system,  and  quinine  when  there  is  a  tendency 
to  periodicity.  The  quantity  of  morphia  may  be  increased  when  there  is 
much  pain. 

10.  Antiphlogistic  Regimen. — Under  this  head  are  comprised  the  patient's 
diet,  and  the  care  which  he  may  require  during  his  confinement,  The  sub- 
ject is  one  which  rarely  receives  the  attention  its  importance  demands. 

Few  persons,  fortunately,  have  any  appetite  during  the  height  of  an  in- 
flammatory attack,  and  hence  the  surgeon  seldom  experiences  any  difficulty 
in  regard  to  the  regulation  of  the  diet.  The  stomach  being  oppressed  with 
nausea,  or  a  sense  of  uneasiness,  either  loathes  food,  or  rejects  it  almost  the 
moment  it  is  swallowed.  It  is  well  it  should  be  so;  for  any  ingesta,  however 
mild,  taken  at  this  period,  would  only  become  a  source  of  further  trouble,  by 
increasing  the  morbid  action,  perhaps  already  progressing  at  a  furious  rate. 
When  the  appetite  remains,  it  must  be  repressed,  steadily  and  courageously, 
until  all  danger  from  over-excitement  from  its  indulgence  has  been  safely 
passed.  The  mildest  and  least  nutritious  articles  only  are  admissible  in  the 
earlier  stages  of  the  disease  ;  such  as  panado,  gruel,  arrowroot,  sago,  and 
tapioca.  Not  even  the  lightest  animal  broth  is  permissible,  unless  there  is 
decided  tendency  to  prostration,  or  an  irritable  state  of  the  system,  clearly 
dependent  upon  the  want  of  proper  nourishment,  as  occasionally  happens  in 
persons  of  a  nervous,  irritable  temperament,  or  who  are  habitually  huge 
feeders.  The  drinks  should  be  cooling,  consisting  of  iced  water,  gum-water, 
linseed  tea,  or  barley-water,  either  simple,  or  slightly  acidulated  with  lemon- 
juice,  tamarind,  or  any  of  the  subacid  fruits  ;  care  being  taken  that,  while 
they  are  used  freely,  they  are  not  employed  in  such  quantity  as  to  produce 
gastric  and  intestinal  oppression. 

The  promptings  of  nature  should  not  be  disregarded  during  the  progress 
of  recovery;  for  their  tendencies  are  generally  wholesome,  and  should  there- 
fore be  gratified  to  at  least  a  reasonable  extent,  unless  there  are  well-marked 
contra-indications.  Acid  drinks  and  food  are  particularly  apt  to  be  craved, 
and  a  moderate  use  of  them  is  often  eminently  beneficial,  not  only  in  whetting 
the  appetite,  but  in  promoting  the  digestion,  by  supplying  the  exhausted 
stomach  with  substances  calculated  to  atone  for  the  want  of  a  due  amount  of 
gastric  juice,  so  essential  to  healthy  chymification.  Improper  indulgence 
should,  of  course,  be  avoided,  and  care  must  also  be  taken  that  the  articles 
are  of  such  a  character  as  to  prevent  acidity  and  flatulence. 

Rest  of  mind  and  body  must  be  carefully  observed.  The  importance  of 
this  is  so  self-evident  that  it  would  be  folly  to  attempt  to  enforce  it  by  any 
labored  argument.  Whatever  has  a  tendency  to  excite  the  heart's  action 
must  necessarily  increase  the  momentum  of  the  circulation,  and,  through  it, 
the  inflammation.  In  all  severe  attacks  the  patient  must  keep  his  bed^oiii 
which  he  must  not  rise  even  to  answer  nature's  calls  ;  light  and  noise  are 
carefully  excluded  from  his  apartment,  especially  if  he  is  sufferino-  from  in- 
flammation of  the  eye,  brain,  or  ear ;  and  no  persons  should  be  permitted  to 
be  about  him,  except  such  as  are  absolutely  necessary  to  nurse  him.  Many 
a  patient  is  killed  by  the  kindness  of  his  friends  and  relatives. 

Attention  must  be  paid  to  the  temperature  of  the  patient's  room  this 
being  regulated,  not  by  his  feelings,  which  are  often  deceptive,  but  by  the 
thermometer.  On  an  average,  it  should  not  exceed  65°,  but  in  some  cases  ii 
may  range  as  high  as  70°,  and  in   others  as  low  as  60°.     The  apartment 
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should  be  frequently  ventilated.  When  it  is  recollected  how  soon  the  air 
becomes  vitiated  during  sickness,  and  how  important  a  due  supply  of  oxygen 
is  to  the  proper  maintenance  of  the  health,  the  importance  of  attention  to 
this  subject  will  not  be  doubted.  Cleanliness  of  the  body,  and  of  the  bed- 
clothes, is  another  subject  of  vital  importance  in  the  treatment  of  inflammation, 
and  one  to  which,  I  am  sure,  few  practitioners  pay  sufficient  attention.  To 
medicate  the  inside  of  a  patient  while  we  neglect  the  outside  is  one  of  those 
singular  inconsistencies  of  which  we  see  daily  proofs  in  the  sick  chamber.  I 
would  not  insist  upon  too  frequent  ablutions  and  changes  of  the  body  and 
bedclothes,  but  they  should  certainly,  in  ordinary  cases,  be  effected  at  least 
once  in  the  twenty-four  hours  ;  care  being  taken  to  avoid  unnecessary  ex- 
posure and  fatigue  during  their  performance.  Even  the  arrangement  of  the 
furniture  should  be  attended  to,  on  the  principle  that  an  agreeable  impression, 
of  whatever  kind,  is  more  conducive  to  comfort  and  recovery  than  one  of  an 
opposite  character. 

II.  Local  Treatment. — The  local  remedies  of  inflammation  consist  of 
rest  and  elevation  of  the  affected  part,  the  abstraction  of  blood,  cold  and 
warm  applications,  compression,  destructives,  and  counter-irritation. 

1.  Rest  and  Position. — "Without  rest,  steady  and  persistent,  of  the  affected 
part,  little  progress  can  be  made  toward  the  cure  of  inflammation.  The 
practitioner  who  neglects  attention  to  this  important  circumstance,  performs 
ouly  half  his  duty.  The  patient,  ignorant  of  its  advantages,  often  continues 
to  exercise  the  affected  organ  long  after  it  has  become  unfitted  for  the  dis- 
charge of  its  functions,  much  to  his  present  discomfort  and  ultimate  detriment. 
A  simple  conjunctivitis,  that  might  be  cured  in  a  few  hours,  is  often  urged, 
for  the  want  of  a  little  rest  of  the  eye,  into  a  violent  and  protracted  ophthal- 
mia, perhaps,  at  length,  eventuating  iu  total  loss  of  vision.  An  inflamed 
joint  is  frequently,  for  the  same  reason,  rendered  permanently  stiff  and  useless. 
Hence,  rest  is  universally  considered  as  one  of  the  most  essential  elements  of 
the  local  treatment  of  inflammation.  In  general,  it  is  easily  procured,  simply 
by  the  patient's  own  efforts  ;  but  where  this  is  not  the  case,  it  must  be  in- 
sured by  appropriate  splints,  and  other  means,  applied  so  as  not  to  interfere 
with  the  other  treatment.  In  inflammation  of  some  of  the  internal  organs, 
as  the  heart,  stomach,  peritoneum,  bowels,  and  urinary  bladder,  the  object  is 
sought  to  be  obtained  by  the  liberal  use  of  anodynes,  which,  by  temporarily 
paralyzing  the  muscular  fibres  of  the  affected  structures,  effectually  prevent 
peristaltic  motion,  and  thus  place  them  in  a  better  condition  for  speedy  recovery. 

But  there  is  a  period  when  rest  must  not  be  enforced  too  rigidly,  for  when 
it  is  continued  too  long,  it  may  be  productive  of  much  harm.  Its  great 
utility  is  in  the  earlier  stages  of  inflammation,  when  morbid  action  is  grave- 
scent,  and  for  some  time  after  it  has  reached  its  culminating  point.  As  soon 
as  recedence  has  fairly  begun,  motion,  gently  and  cautiously  conducted,  is 
often  of  great  utility. 

Not  only  should  the  part  be  kept  at  rest,  but  it  should  also  be  maintained 
in  an  elevated  position,  the  success  of  the  treatment  being  thereby  greatly 
enhanced.  The  importance  of  attention  to  this  point  is  well  exemplified  in 
many  familiar  diseases.  The  patient  himself  is  often  conscious  of  it,  and, 
therefore,  resorts  to  it,  as  it  were,  instinctively.  Who  that  has  ever  had  an 
attack  of  whitlow,  does  not  remember  the  great  relief  which  he  experienced 
from  carrying  his  hand  in  an  elevated  position  ?  The  effect  of  position  is 
nowhere  more  strikingly  evinced  than  in  odontalgia.  During  the  day,  the 
patient,  while  attending  to  business,  is,  perhaps,  hardly  sensible  of  suffering, 
but,  at  night,  no  sooner  does  his  head  touch  the  pillow  than  the  tooth  begins 
to  ache  and  throb,  compelling  him  to  get  up  and  pace  his  room.     In  orchitis, 


106  INFLAMMATION. 

the  beneficial  effects  of  our  remedies  are  always  greatly  aided  by  elevation 
conjoined  with  rest  of  the  affected  organ.  It  is  quite  easy  to  understand  why 
this  should  be  so.  In  inflammation,  the  vessels  carry  an  extraordinary  quan- 
tity of  blood,  which  is  still  further  increased  when  the  suffering  structures 
are  placed  in  a  dependent  position,  because  the  flow,  not  being  opposed  by 
gravity,  has  then  free  scope,  thus  crowding  the  already  distended  capillaries 
to  the  very  utmost,  and  proportionably  aggravating  the  morbid  action.  _  _ 

Finally,  the  inflamed  part  should  also  be  maintained  in  as  easy  a  position 
as  possible,  mere  rest  and  elevation  not  sufficing  to  insure  comfort.  All  re- 
straint must  be  taken  off;  all  muscular  contraction  counteracted.  Thus,  in 
inflammation  of  the  knee-joint,  the  limb  should  recline  upon  its  outer  surface, 
a  pillow  being  placed  in  the  ham,  this  being  the  best  position  for  preventing 
tension.  In  synovitis  of  the  elbow-joint,  the  forearm  is  bent  at  a  right  angle 
with  the  arm  ;  and  in  hip-joint  disease,  the  thigh  is  slightly  flexed  upon  the 
pelvis,  and  turned  towards  the  sound  one. 

2.  Local  Bleeding.—  Blood  may  be  abstracted  locally  by  scarification, 
puncture,  leeching,  and  cupping,  each  being  more  or  less  serviceable,  in  its 
own  way,  in  particular  cases  and  under  particular  circumstances. 

The  manner  in  which  topical  bleeding  affords  relief  is  sufficiently  evident 
in  some  of  these  forms  of  depletion,  but  not  very  apparent  in  others.  Thus, 
in  scarifying  and  puncturing  a  part,  the  blood  is  taken  directly  from  the  en- 
gorged vessels,  which  are  thus  drained  of  their  altered  and  vitiated  contents. 
If  the  operation  be  carried  to  any  considerable  extent,  as  it  often  may  be, 
especially  in  the  former  of  these  procedures,  we  may,  at  the  same  time,  make 
a  powerful  impression  upon  the  general  system,  nearly  as  rapidly  and  quite 
as  effectually  as  when  blood  is  drawn  from  a  vein  at  the  bend  of  the  arm, 
although,  in  general,  such  an  effect  is  neither  aimed  at  nor  desired.  A  simi- 
lar influence  is  exerted  by  leeching  and  cupping,  provided  the  operation  is 
performed  upon  the  inflamed  surface,  or  in  its  immediate  vicinity.  Fre- 
quently, however,  it  is  performed  at  a  remote  point,  and  then  its  mode  of 
action  is  rendered  more  difficult  of  comprehension.  Thus,  in  inflammation 
of  the  brain,  it  is  difficult  to  determine  how  leeches  and  cups,  applied  to  the 
nape  of  the  neck,  the  temples,  or  back  of  the  ear,  afford  relief  to  the  affected 
organ.  It  is  certainly  not  possible,  in  such  a  case,  to  make  any  direct  im- 
pression upon  the  seat  of  the  disease;  whatever  influence  is  exerted,  must 
be  exerted  through  the  general  system.  This  is  a  self-evident  proposition. 
The  vessels  of  the  neck  and  scalp  have  no  direct  communication  with  the 
vessels  of  the  brain  ;  and  hence,  in  leeching  and  cupping  these  parts,  we  can 
no  more  drain  the  cerebral  capillaries  than  we  can  drain  those  of  the  hand, 
chest,  or  any  other  distant  part.  We  may  assume,  then,  that,  when  topical 
bleeding  is  practised  by  either  of  the  latter  methods,  its  beneficial  effects  are 
due  not  to  any  direct  drainage  of  the  suffering  structures,  but  indirectly  to 
the  depressing  influence  which  it  exerts  upon  the  heart  and  nervous  system, 
and,  through  them,  upon  the  morbid  action,  diminishing  the  momentum  of 
the  circulation,  and,  consequently,  the  flow  of  blood  in  the  capillaries  at  the 
seat  of  the  inflammation. 

But  whatever  may  be  its  mode  of  action  ;  whether  it  affords  relief  in  the 
manner  in  which  we  have  attempted  to  explain,  or  by  some  revulsive  agency, 
so  much  insisted  upon  by  some  of  the  older  practitioners,  and  which  it  is  so 
difficult  to  comprehend,  topical  bleeding,  to  be  efficient,  should  always,  if 
possible,  be  preceded  by  general  depletion.  When  the  force  of  the  morbid 
action  has  thus  been  broken,  the  rest  of  the  malady  is  often  well  dealt  with 
by  local  abstraction  of  blood.  It  is  only  when  the  disease  is  very  mild,  or 
when  there  is  no  marked  constitutional  disorder,  that  this  rule  should  be  dis- 
regarded.    Under  such  circumstances,  the  treatment  may  occasionally  be 
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very  properly  commenced  with  the  application  of  leeches,  cups,  or  scarifica- 
tion, followed  or  not,  as  the  exigencies  of  the  particular  case  may  seem  to 
require,  by  other  measures.  The  manner  of  taking  blood  topically  will  be 
pointed  out  in  the  chapter  on  Minor  Surgery. 

3.  Cold  and  Warm  Applications. — These  remedies,  which  are  more  parti- 
cularly adapted  to  external  inflammations,  comprise  a  great  number  of  articles, 
in  the  form  of  water  dressings  and  cataplasms,  with  the  character  of  which 
every  practitioner  should  be  perfectly  familiar.  Both  classes  of  remedies 
may  be  simple  or  medicated,  according  to  the  tolerance  of  the  part  and  sys- 
tem, and  the  nature  of  the  morbid  action. 

(1.)  Cold  water  has  been  employed  in  the  treatment  of  inflammation  almost 
from  time  immemorial ;  but  its  beneficial  effects  were  almost  forgotten,  until 
attention  was  recalled  to  it  by  some  of  the  military  surgeons  of  Europe,  early 
in  the  present  century.  In  this  country,  the  subject  has  hardly  yet  received 
the  consideration  it  deserves,  the  use  of  the  article  having  hitherto  been  con- 
fined chiefly  to  hospital  practice.  From  its  value,  however,  as  a  topical 
application,  it  must  soon  find  its  way  to  general  favor,  and  take  its  place 
among  the  great  remedies  for  the  cure  of  inflammation,  especially  as  it  occurs 
in  the  external  parts  of  the  body. 

It  is  not  difficult  to  conceive  how  cold  operates  in  subduing  morbid  action. 
Its  chief  effect  is  evidently  that  of  a  sedative,  lowering  the  temperature  of 
the  part,  and  causing  contraction  of  the  vessels,  thereby  relieving  pain,  swell- 
ing, and  tension.  It  is  particularly  applicable  to  inflammation  in  its  incipi- 
ent and  gravescent  stages,  while  there  is,  as  yet,  little  effusion,  and  no  serious 
structural  lesion.  When  the  action  has  reached  its  acme,  threatening  sup- 
puration, or,  what  is  worse,  tending  to  gangrene,  it  is  usually  hurtful  both 
to  part  and  system,  and  must  be  promptly  discontinued.  Besides,  it  should 
not  be  forgotten  that  cold,  when  intense,  or  protracted,  may  of  itself  cause 
gangrene.  Young  and  robust  persons  usually  tolerate  such  applications 
much  better  than  the  aged  and  feeble;  they  are  also  better  borne  in  summer 
than  in  winter.  As  it  is  impossible  always  to  determine  beforehand,  in  any 
given  case,  what  their  effects  will  be,  their  action  should  be  carefully  watched, 
in  order  that,  if  they  should  become  a  source  of  annoyance,  they  may  either 
be  entirely  dispensed  with,  or  employed  in  a  modified  form. 

The  water  may  be  rendered  anodyne,  astringent,  or  antiseptic,  according 
to  circumstances,  by  the  addition  of  opium,  acetate  of  lead,  or  some  of  the 
chlorides.  The  best  way  to  use  it  is  to  cover  the  affected  part  with  a  piece 
of  old  porous  linen,  and  to  direct  upon  it  a  constant  flow  of  water  from  a 
basin  with  a  stop-cock,  slung  to  the  top  of  the  bedstead,  the  limb  lying  on 
an  oil-cloth  trough,  from  which  the  fluid  is  conducted  into  another  vessel 
standing  near  the  bed.  Or  the  part  may  be  covered  with  a  wide,  thin  piece 
of  sponge,  spongio-piline,  or  common  linen,  over  which  is  placed  a  bladder 
partially  filled  with  pounded  ice.  Or  the  water  may  be  conveyed  from  a 
basin  by  means  of  a  candle  wick  to  a  layer  of  lint  upon  the  inflamed  surface, 
the  wick  acting  on  the  principle  of  a  syphon.  Finally,  when  ice  cannot  be 
obtained,  the  water  may  be  rendered  cold  by  means  of  alcohol,  in  the  propor- 
tion of  one  part  to  six  of  the  fluid  ;  by  pyroligneous  acid  and  alcohol ;  or  by 
the  admixture  of  a  strong  solution  of  hydrochlorate  of  ammonia  and  nitrate 
of  potassa.  In  whatever  manner  the  fluid  is  employed,  the  part  to  which  it 
is  applied  should  be  constantly  exposed  to  the  air,  to  favor  evaporation. 

(2.)  The  use  of  warm  water  is  also  of  great  antiquity,  having  been  em- 
ployed by  Hippocrates  and  other  practitioners  in  gangrene  and  various 
cutaneous  affections.  It  has,  however,  only  been  within  the  last  fifteen  years 
that  it  has  assumed  anything  like  the  rank  to  which  its  importance  as  an 
antiphlogistic  remedy  entitles  it.     In  my  own  practice,  I  generally  give  a 
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decided  preference  to  warm  water  over  cold,  the  impression  made  by  it  upon 
the  part  and  system  being  usually  more  agreeable  and  soothing,  while  there  is 
much  less  danger  of  metastasis,  or  of  a  sudden  transfer  of  disease  from  the 
external  to  the  internal  parts  of  the  body.  It  is  particularly  adapted  to  nerv- 
ous, irritable  individuals,  who  are  easily  chilled  by  cold  applications,  and  to 
cases  in  which  the  inflammation  has  already  made  considerable  progress, 
where  there  is  much  tension  and  swelling,  or  where  suppuration  is  impending, 
or  has  already  taken  place.  A  good  rule,  both  in  regard  to  warm  and  cold 
applications,  is  to  consult  the  feelings  of  the  patient,  using  one  or  the  other 
according  to  the  tolerance  of  the  part  and  system,  or  simply  so  long  as  they 
seem  to  be  beneficial.  When  a  change  becomes  requisite,  care  must  be  taken 
that  it  is  not  too  sudden,  lest  it  produce  harm.  Thus,  hot  applications 
should  be  succeeded  first  by  warm,  then  by  tepid,  afterwards  by  cool,  and 
finally,  if  necessary,  by  cold,  the  transition  being  gradual  and  wary,  not  great 
and  sudden,  so  as  to  shock  the  part  and  system,  and  thus  cause  undue  reaction. 

Warm  water  may  generally  be  advantageously  combined  with  opium,  or 
with  opium  and  acetate  of  lead,  or  with  opium  and  hydrochlorate  of  ammonia. 
The  latter  is  the  preparation  which  I  generally  prefer,  the  opium  and  am- 
monia being  dissolved  in  hot  water,  in  the  proportion  of  about  two  drachms 
of  the  former  and  an  ouuee  and  a  half  of  the  latter  to  the  gallon  of  fluid.  A 
piece  of  old  flannel  of  suitable  size,  and  arranged  in  several  thicknesses,  is 
then  wrung  out  of  the  solution,  and  laid  upon  the  inflamed  surface,  a  covering 
of  oiled  skin  being  spread  over  the  cloth,  to  confine  the  heat  and  moisture. 
As  the  cloth  becomes  dry,  it  is  wet,  from  time  to  time,  not  by  re-immersion, 
but  simply  by  pressing  the  solution  upon  it  from  a  sponge  ;  dressing  by 
substitution  being  necessary  only  in  the  event  of  the  flannel  becoming  soiled 
and  offensive  by  the  discharges.  The  only  objection  to  the  hydrochlorate  of 
ammonia  is  its  liability  to  cause  slight  pustulation,  especially  in  persons  of 
a  delicate  skin  ;  when  this  happens,  its  use  must  be  suspended.  In  the  em- 
ployment of  cold  water,  the  part  is  exposed;  in  the  use  of  warm,  it  is  covered. 
The  former  does  good  by  constringing  the  inflamed  tissues,  and  opposing 
effusion;  the  latter  by  relaxing  them,  and  favoring  effusion. 

(3.)  Fomentations,  which  may  be  considered  as  a  species  of  local  bathing, 
are  often  beneficially  employed  in  inflammation  of  the  joints  and  of  some  of 
the  internal  viscera,  being  particularly  calculated  to  relieve  pain,  tension, 
and  spasm.  In  cystitis,  gastritis,  enteritis,  and  peritonitis,  as  well  as  in 
wounds  and  other  injuries  of  the  pelvic  and  abdominal  organs,  their  employ- 
ment can  rarely  be  dispensed  with  in  any  case.  The  most  simple  fomentation 
consists  of  a  large,  thick  flannel  cloth,  wrung  out  of  hot  water,  or  water  near 
the  boiling  point,  by  means  of  two  sticks  turned  in  opposite  directions,  and 
applied  lightly  to  the  part  as  hot  as  it  can  be  borne.  If  a  soothing  narcotic, 
or  sedative  influence  is  required,  chamomile  flowers,  poppies,  hops,  or  what 
is  much  better,  laudanum,  or  laudanum  and  brandy,  will  be  found  to  form 
valuable  additions.  In  whatever  manner  they  are  used,  they  should  be  fre- 
quently renewed,  care  also  being  taken  that  there  are  two  cloths,  so  that, 
while  one  is  taken  off,  the  other  may  be  immediately  applied,  all  danger  of 
shock  and  reaction  from  exposure  to  the  air  being  thus  avoided. 

(4.)  Stuping  is  a  variety  of  fomentation  serviceable  in  many  cases,  but 
particularly  in  affections  of  the  eye,  nose,  ear,  mouth,  and  throat.  It  is  con- 
ducted with  a  piece  of  flannel,  rolled  into  a  kind  of  ball,  which  the  patient 
holds  in  a  small  pitcher,  at  such  a  distance  from  the  affected  surface  that  the 
vapor  may  ascend  to  it,  care  being  taken  to  wet  the  cloth  as  often  as  it  be- 
comes cool.  The  remedy  may  be  medicated,  if  desired,  with  laudanum, 
camphor,  belladonna,  hemlock,  or  any  other  article,  anodyne,  astringent,  or 
sorbefacient. 

When  it  is  desirable  to  apply  steam  more  directly,  a  funnel  may  be  inverted 
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over  the  hot  fluid,  and  the  tube  held  towards  the  affected  surface  at  a  suitable 
distance.  Steam  may  be  conveyed  to  any  part  of  the  patient's  body,  under 
the  bedclothes,  by  means  of  a  large  gutta-percha  tube,  attached  to  a  small 
tin  boiler,  placed  upon  a  table,  and  heated  by  a  spirit  lamp. 

(5.)  Poultices,  technically  called  cataplasms,  are  an  important  class  of 
remedies,  intended  for  external  application  in  inflammation,  wounds,  ulcers, 
abscesses,  and  other  affections.  They  are  modifications  of  fomentations,  and 
are  made  of  various  substances,  either  simple  or  medicated,  according  to  the 
object  they  are  intended  to  fulfil.  Tliey  should  be  of  such  consistence  as  to 
accommodate  themselves  accurately  to  the  surface  to  which  they  are  applied, 
without  being  so  tenacious  as  to  adhere  firmly  to  the  skin,  or  so  thin  as  to 
spread  over  the  neighboring  parts.  They  should  never  be  heavy  nor  bulky, 
and  they  should  be  renewed  as  often  as  they  become  dry  and  cold  ;  otherwise 
they  lose  their  good  effects  and  are  converted  into  irritants.  In  general,  it 
is  sufficient  to  change  them  thrice  a  day;  but  in  warm  weather,  or  when  there 
is  much  discharge,  it  may  be  necessary  to  reapply  them  every  four,  five,  or 
six  hours.  Their  temperature  should  be  about  the  same  as  that  of  the  body, 
that  is,  from  85  to  92  degrees  of  Fahrenheit,  and  they  should  be  placed  di- 
rectly upon  the  affected  surface  in  a  uniform  layer  of  from  three  to  four  lines 
in  thickness,  a  piece  of  bobbinet,  gauze,  or  thin  netting  being  interposed  to 
prevent  sticking  and  facilitate  removal. 

The  action  of  a  poultice  is  usually  limited  to  the  skin,  or,  at  all  events,  to 
the  parts  to  which  it  is  immediately  applied  ;  it  is  only  when  it  is  composed 
of  very  strong  materials  that  its  influence  is  more  deeply  felt.  In  using 
medicated  cataplasms,  it  is  necessary,  especially  when  there  is  ulceration  or 
abrasion  of  the  skin,  to  be  aware  that  the  active  ingredient  may  be  absorbed, 
and  thus  produce  the  same  effects  as  when  introduced  directly  into  the  stomach. 
Poultices  differ  very  much  in  their  mode  of  action ;  thus,  some  are  altogether 
emollient,  that  is,  they  soften  and  relax  the  parts  to  which  they  are  applied, 
at  the  same  time  that  they  promote  exhalation  and  absorption  ;  some  are 
anodyne;  some  astringent ;  some  antiseptic. 

The  following  list  comprises  nearly  all  that  are  now  in  use,  with  brief  direc- 
tions for  their  preparation  : — 

a.  The  bread  poultice  is  made  by  pouring  boiling  water  upon  the  crumbs 
of  stale  wheat  bread  and  stirring  the  mixture  in  a  basin  with  the  back  of  a 
spoon  until  it  is  of  a  thick,  mushy  consistence.  It  is  then  spread  upon  a 
piece  of  folded  cloth  large  enough  to  cover  not  only  the  affected  surface,  but 
to  extend  a  short  distance  beyond  it.  Milk  may  be  used  as  a  substitute  for 
the  water,  but  when  thus  prepared  the  poultice  requires  to  be  more  frequently 
changed,  as  it  soon  becomes  sour  and  offensive. 

b.  The  arrowroot  poultice  is  prepared  in  the  same  manner  as  when  that 
article  is  used  for  food,  only  that  it  is  rendered  more  consistent ;  it  is  mixed 
at  first  with  cold  water,  and  then  with  a  sufficient  quantity  of  boiling  water 
to  convert  it  into  a  thick,  gelatinous  paste.  This  poultice  is  admirably 
adapted  for  irritable  sores,  and  deserves  to  be  more  frequently  employed  than 
it  is. 

c.  The  slippery-elm  poultice  is  prepared  from  the  powdered  bark  of  the 
slippery-elm,  moistened  with  hot  water.  It  is  very  light  and  demulcent,  and, 
therefore,  well  adapted  for  burns,  excoriations,  and  irritable  sores. 

d.  The  linseed  poultice,  perhaps  the  best  and  most  convenient  of  all,  from 
its  emollient  properties,  is  made  of  ground  linseed  mixed  with  boiling  water, 
and  stirred  until  it  is  converted  into  a  thick,  cohesive  mass.  This  poultice 
is  always  very  easily  prepared,  retains  its  heat  for  a  long  time,  and  has  a 
sufficiency  of  oil  to  keep  it  soft  and  prevent  it  from  adhering. 

Excellent  emollient  poultices  may  be  prepared  from  apples,  carrots,  turnips, 
or  any  of  the  more  tender  culinary  roots,  by  boiling  them,  after  having  re- 
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moved  the  skin,  and  mashing  them  into  a  soft  pulp.  They  possess,  however, 
no  peculiar  virtues,  and  are  therefore  seldom  used. 

A  poultice  may  be  variously  medicated.  Thus  it  may  be  rendered  astrin- 
gent by  the  admixture  of  acetate  of  lead,  Goulard's  extract,  alum,  or  a 
decoction  of  oak  hark;  anodyne,  by  laudanum,  opium,  morphia,  poppy-heads, 
or  hemlock;  stimulating,  by  chloride  of  sodium,  vinegar,  or  port  wine;  ab- 
sorbent, by  iodine  and  other  articles. 

The  fermenting  poultice,  used  in  foul,  fetid,  and  painful  ulcers,  in  hospital 
gangrene,  and  in  mortification,  is  prepared  by  incorporating  a  pound  of  wheat 
Hour  with  half  that  quantity  of  yeast,  the  mixture  being  afterwards  exposed 
to  a  gentle  heat  until  it  swells.  The  port-wine  poultice,  which  belongs  to 
the  same  class  as  the  fermenting,  is  made  in  a  similar  manner,  except  that  it 
is  not  boiled. 

The  charcoal  poultice,  also  a  good  antiseptic  application,  though  now 
rarely  used,  is  prepared  from  recently  burned  charcoal,  reduced  to  a  very  fine 
powder,  and  mixed  with  bread,  oatmeal,  or  ground  flaxseed.  The  objection 
to  this  poultice  is  its  liability  to  discolor  the  affected  parts,  so  as  to  prevent 
as  from  observing  their  real  condition.  This,  may,  however,  be  obviated,  in 
great  measure,  by  the  interposition  of  a  thin  linen  cloth. 

A  poultice  may  be  rendered  refrigerant  by  means  of  a  freezing  mixture,  or 
a  bladder  partially  filled  with  pounded  ice  and  spread  over  its  surface. 
Such  an  application,  however,  for  reasons  already  stated,  requires  great  care. 

4.  Nitrate  of  Silver. — There  is  no  article  which  enjoys  a  higher  reputation, 
as  a  local  antiphlogistic  agent,  than  nitrate  of  silver  ;  certainly  none  that  is 
more  frequently  employed.  Without  understanding  its  precise  mode  of  action, 
experience  has  taught  us  its  great  value  in  the  treatment  of  a  large  number 
of  inflammatory  affections,  some  of  which  it  would  be  exceedingly  difficult  to 
cure  without  it,  while  nearly  all  are  more  or  less  benefited  by  it.  Ever  since 
its  introduction  into  practice  by  Mr.  Higginbottom,  of  England,  as  a  topical 
antiphlogistic,  it  has  been  employed  in  almost  every  form  of  external  in- 
flammation, both  in  a  solid  and  a  fluid  state.  Indeed,  very  recently  it  has  been 
employed,  in  the  latter  form,  in  cases  of  laryngitis,  and  one  gentleman,  Dr. 
Horace  Green,  of  New  York,  has  gone  so  far  as  to  assert  that  he  has  even 
mopped  the  trachea  and  bronchial  tubes  with  it.  Its  beneficial  effects  in  dis- 
eases of  the  eye,  throat,  and  genito-urinary  organs  have  long  been  acknow- 
ledged by  practitioners.  In  cutaneous  affections,  too,  it  enjoys  a  high  and 
well-deserved  reputation.  In  erysipelas  it  is  perhaps  more  frequently  used  than 
any  other  single  remedy,  iodine  alone  excepted.  Its  value  in  the  treatment  of 
this  disease,  so  common  in  this  and  other  countries,  is  fully  established,  both 
in  a  curative  and  prophylactic  point  of  view.  In  inflammation  of  the  tonsils 
and  fauces,  whether  the  result  of  ordinary  causes,  of  a  strumous  diathesis,  or  a 
syphilitic  state  of  the  system,  no  article  is  so  generally  employed,  or  enjoys 
so  great  a  reputation,  as  the  nitrate  of  silver.  In  gonorrhoea  and  gleet,  in 
strictures  and  morbid  sensibility  of  the  urethra,  in  spermatorrhoea,  in  vagini- 
tis, and  metritis,  nitrate  of  silver  has  become  an  indispensable  means  of  cure. 
Indeed,  it  would  be  difficult  to  find  an  accessible  disease,  attended  with  pre- 
ternatural vascularity  and  disordered  structure,  in  which  its  application  would 
not  be  productive  of  benefit. 

Nitrate  of  silver  may  be  used  as  a  vesicant,  as  when  it  is  applied  to  the  skin, 
or  simply  as  an  alterant,  or  modifier  of  diseased  action;  for,  as  already  stated' 
nothing  definite  is  known  of  its  mode  of  operation.  When  employed  for 
Mistering-  purposes,  the  solid  form  is  usually  preferred,  the  stick  being  passed 
lightly  but  efficiently  over  the  surface,  previously  a  little  moistened  with  soft 
water,  until  there  is  evidence  of  slight  coagulation  of  the  albuminoid  matter 
of  the  epidermis.     A  cloth,  pressed  out  of  warm  water,  is  then  applied,  when 
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vesication  will  soon  follow.  The  same  result  may  easily  be  produced  by  a 
saturated  solution  of  nitrate  of  silver;  but,  as  the  remedy  is  less  manageable, 
it  is  not  often  employed  with  that  view.  Unless  applied  in  a  very  concen- 
trated form,  and  for  an  unusual  length  of  time,  nitrate  of  silver  never  acts  as 
an  escharotic,  or  as  a  destroyer  of  the  tissues. 

The  solid  nitrate  of  silver  is  often  used  with  great  advantage  in  ulceration 
of  the  mouth  and  throat,  the  cornea,  the  skin,  vagina,  and  uterus,  the  appli- 
cation being  usually  made  very  lightly,  and  repeated  not  oftener  than  once 
every  third,  fifth,  or  eighth  day.  Employed  too  frequently  or  too  abundantly, 
it  often  does  immense  harm,  not  only  occasioning  severe  pain,  but  sometimes 
seriously  aggravating  the  morbid  action.  These  effects  may  be  produced 
equally  by  a  strong  solution  as  by  the  solid  stick.  A  strong  collyrium  of 
nitrate  of  silver  has  destroyed  many  an  eye,  or  urged  on  an  inflammation, 
perhaps  on  the  very  verge  of  resolution,  to  a  most  distressing  extent.  Ureth- 
ritis is  often  aggravated,  and  greatly  protracted,  by  a  strong  injection  of  this 
description.  Much  judgment,  then,  it  will  be  perceived,  is  requisite  in  the 
local  use  of  this  remedy,  not  only  as  it  respects  its  strength,  but  also  the 
mode  and  time  of  its  application.  Carefully  adapted  to  the  exigencies  of 
each  particular  case,  it  exerts  a  powerful  impression  upon  the  diseased  struc- 
tures, diminishing  vascular  action,  relieving  pain,  and  destroying  morbid 
sensibility,  often  so  conspicuous  in  inflammation  of  the  eye  and  throat,  and 
which  nothing  else  can  so  well  control. 

5.  Iodine. — Hardly  less  valuable  than  nitrate  of  silver,  as  a  topical  remedy 
in  inflammation,  is  iodine,  first  introduced  to  the  notice  of  the  profession,  in 
this  relation,  by  Mr.  Davis,  an  English  surgeon.  It  is  generally  used  in  the 
form  of  the  officinal  tincture,  either  pure  or  diluted  with  alcohol.  Its  great 
value  seems  to  consist  in  its  alterant  and  sorbefacient  properties,  changing 
the  action  of  the  capillary  vessels,  and  promoting  the  removal  of  efl'used 
fluids.  That  this  is  the  case  is  sufficiently  apparent  from  what  takes  place 
in  erysipelas  of  the  skin,  where  the  effects  of  the  remedy  may  always  be 
easily  watched.  Within  a  few  hours  after  the  application  has  been  made  the 
swelling  is  usually  observed  to  be  so  much  diminished  as  to  cause  a  marked 
corrugation  of  the  surface,  attended  with  a  diminution  of  pain  and  hardness  ; 
circumstances  plainly  denotive  of  lessened  vascular  activity,  and  progressive 
absorption.  Similar  effects  are  witnessed  when  the  application  is  made  to  an 
cedeinatous  uvula,  scrotum,  or  eyelid,  there  being  not  only  no  further  effusion 
afterwards,  but  a  removal  of  what  was  previously  deposited.  From  these 
facts,  it  may  be  inferred  that  iodine,  locally  applied,  is  not  merely,  as  has 
sometimes  been  asserted,  a  sorbefacient,  but  also  an  alterant,  or  modifier  of 
secernent  action. 

Although  exceedingly  valuable  as  an  antiphlogistic,  it  is  questionable 
whether  iodine  has  received  the  attention  it  really  deserves,  or  whether  we 
are  sufficiently  acquainted  with  the  class  of  cases  to  which  it  is  more  particu- 
larly applicable.  Its  reputation  in  erysipelas  seems  to  be  fully  established, 
and  I  have  certainly  myself  found  no  article  at  all  comparable  to  it  in  that 
affection  as  an  endermic  remedy.  It  is  also  of  great  service  in  boils,  car- 
buncle, whitlow,  corns,  bunions,  and  inflamed,  irritable  ulcers  of  the  extremi- 
ties. Its  beneficial  effects  are  hardly  less  conspicuous  in  active  oedema  of  the 
uvula  and  tonsils,  the  legs,  scrotum,  prepuce,  and  pudendum,  a  single  appli- 
cation often  sufficing  to  produce  the  most  marked  change  in  the  condition  of 
the  part.  As  a  collyrium  and  an  injection,  the  value  of  iodine  has  not  been 
sufficiently  tested  to  enable  us  to  form  any  definite  opinion,  but  the  trials 
that  have  been  made  with  it,  in  this  respect,  are  encouraging,  and  deserving 
of  repetition. 

For  external  use,  I  generally  employ  the  tincture  of  iodine  with  an  equal 
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amount  of  alcohol,  applying  the  mixture  by  means  of  a  camel-hair  pencil 
until  the  skin  becomes  of  a  deep  yellowish  color.  The  application  may  be 
repeated  once  every  eight,  twelve,  or  twenty-four  hours,  according  to  the 
exigencies  of  each  particular  case.  If  the  remedy  be  used  stronger  than 
this  it  will  be  very  apt  to  produce  severe  pain  and  to  excite  capillary  action  ; 
two  circumstances  concerning  which  it  is  impossible  to  exercise  too  much 
caution.  When  intended  for  the  tonsils,  uvula,  and  other  delicate  parts,  the 
dilution  should,  for  the  reason  just  mentioned,  be  still  greater. 

6.  Compression. — Compression,  as  an  antiphlogistic  agent,  has  been  too 
much  neglected,  nor  has  it  always  been  judiciously  used  when  resorted  to. 
That  it  is  capable  of  doing  an  immense  deal  of  good,  when  employed  with  pro- 
per care,  and  under  suitable  circumstances,  my  experience  fully  justifies  me  in 
asserting.  Why  it  is  so  rarely  used,  it  is  difficult  to  determine,  unless  it  is 
that  practitioners  do  not  possess  the  requisite  skill  in  its  application  and  mode 
of  management.  Very  little,  certainly,  is  said  about  it  in  surgical  treatises; 
and,  as  to  our  teachers,  few  seem  to  be  aware  that  there  is  such  an  agent. 
My  space  will  not  permit  me  to  enter  as  fully  into  the  subject  as  I  would  de- 
sire ;  a  mere  outline  of  a  few  of  the  more  important  facts  connected  with  it 
must,  therefore,  suffice. 

Compression,  although  more  particularly  applicable  to  the  latter  stages  of 
inflammation,  is  yet  not  without  its  value  in  the  incipient  and  gravescent 
periods  of  the  disease.  Affording  support  to  the  affected  structures,  it  is 
well  calculated,  when  early  employed,  to  give  tone  to  the  distended  capilla- 
ries, enabling  them  to  urge  on  their  sluggish  contents,  and,  consequently,  to 
prevent  their  effusion  into  the  surrounding  cellular  tissue.  Immense  good 
is  often  done  in  this  way,  as  every  one  knows  who  has  ever  treated  erysipelas, 
wounds,  fractures,  and  dislocations,  by  compression.  If  two  cases  of  any 
one  of  these  affections,  of  precisely  the  same  character,  could  be  treated,  one 
with  the  bandage,  and  the  other  without  the  bandage,  simply  by  the  ordinary 
topical  remedies,  the  difference  would  be  most  striking.  The  compressed 
limb  would  be  comparatively  free  both  from  pain  and  swelling,  whereas  the 
other  would  be  highly  sensitive  and  greatly  enlarged,  from  inflammatory  de- 
posits. We  see,  in  such  circumstances,  how,  in  the  one  limb,  action  is  con- 
trolled, and  how,  in  the  other,  it  pursues  its  wayward  course.  But  this  is 
not  the  only  benefit  which  systematic  compression  is  capable  of  affording. 
When  judiciously  employed,  it  controls  muscular  contraction,  and  thus  pre- 
vents spasm,  both  of  which  are  frequently  so  annoying  in  fractures,  disloca- 
tions, amputations,  and  various  affections  of  the  joints.  Another  effect,  and 
that  by  no  means  the  least  striking  and  important,  is  the  sorbefacient  influ- 
ence which  it  exerts,  rousing  the  absorbent  vessels,  and  compelling  them  to 
remove  the  fluids  that  were  deposited  prior  to  the  employment  of  the  remedy. 
It  is  for  this  reason  that  compression  may  be  so  advantageously  used  in  the 
latter  stages  of  most  of  the  external  inflammations,  attended  with  effusions  of 
serum  and  fibrin,  there  being  no  means  known  to  the  surgeon  so  well  calcu- 
lated to  effect  this  important  object,  and  to  assist  in  restoring  the  functions 
of  the  suffering  parts.  The  treatment  of  orchitis  by  compression  affords  a 
beautiful  and  satisfactory  illustration  of  the  mode  of  action  of  the  remedy 
under  such  circumstances.  When  this  disease  has  been  shorn  of  its  violence 
by  depletion,  the  swelling  and  induration,  consequent  upon  the  morbid 
action,  often  promptly  disappear  under  the  influence  of  systematic  compres- 
sion ;  generally,  indeed,  in  one-fifth  of  the  time  in  which  they  disappear 
under  the  use  of  mercury  and  ordinary  sorbefacients.  The  absorption  is 
frequently  so  rapid  as  to  render  it  necessary  to  change  the  dressings  twice 
in  the  twenty-four  hours.  Similar  effects  are  sometimes  observed  iiHnllamed 
and  enlarged  joints. 
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The  means  of  compression  are  the  common  bandage  and  adhesive  plaster, 
applied  in  such  a  manner  as  to  make  gentle  and  equable  pressure  over  the 
whole  of  the  affected  structures.  Whenever  the  part  admits  of  it,  the  band- 
age deserves  the  preference,  as  it  is  more  easily  managed,  and  equally  effi- 
cient; but  there  are  certain  organs,  as  the  testicle  and  mamma,  where  adhe- 
sive strips  alone  can  be  used.  When  an  additional  sorbefacient  effect  is 
desired,  strips  of  gum  ammoniac  and  mercurial  plaster  may  be  substituted 
for  the  ordinary  plaster. 

7.  Destructives. — Destructives  are  remedies  which  the  surgeon  employs  to 
destroy  the  germs  of  certain  diseases,  as  that  of  chancre,  hydrophobia,  and 
malignant  pustule ;  and  to  neutralize  certain  poisons,  as  that  of  the  snake, 
and  the  dead  subject.  Their  action  is  either  curative  or  prophylactic  ;  most 
generally  the  latter. 

The  most  speedy  and  effectual  remedy  that  can  be  used  in  the  incipient 
stage  of  chancre  is  excision  with  the  knife,  or  the  destruction  of  the  affected 
structures  with  some  escharotic  substance,  as  nitric  acid,  bichloride  of  mer- 
cury, or  the  acid  nitrate  of  mercury.  This  plan  should  always  be  adopted 
whenever  it  is  found  that  the  poison  has  not  yet  had  a  chance  of  diffusing 
itself  among  the  surrounding  parts,  inasmuch  as  it  not  only  at  once  removes 
the  local  disease,  but  protects  the  system  effectually  from  contamination,  the 
little  sore  left  by  the  knife  or  escharotic  generally  healing  in  a  few  days. 
The  parts  inoculated  by  the  poison  of  hydrophobia  and  malignant  pustule 
should  be  treated  in  a  similar  manner.  When  the  knife  is  not  admissible,  on 
account  of  the  timidity  of  the  patient,  the  best  remedy,  according  to  my  ob- 
servation, is  the  acid  nitrate  of  mercury,  in  the  form  of  Bennett's  formula, 
applied  by  means  of  a  soft  piece  of  wood,  as  a  common  match,  or  the  point 
of  a  probe,  inserted,  if  possible,  into  the  part,  and  held  there  until  the  tainted 
structures  are  deprived  of  vitality.  The  same  remedy,  either  pure,  or  pro- 
perly diluted,  is  admirably  adapted  to  the  treatment  of  phagedenic  ulcers  and 
spreading  gangrene,  by  whatever  cause  induced.  It  should  not,  however, 
be  used  without  due  precaution,  as  it  is  an  agent  of  great  power,  and  may 
extend  its  destructive  influence  much  beyond  the  diseased  limits.  The  ordi- 
nary nitric  acid  is  less  manageable  than  the  acid  nitrate  of  mercury  from  its 
liability  to  spread  over  the  adjacent  parts,  and  is  now  seldom  used  as  an 
escharotic.  Bichloride  of  mercury,  dissolved  in  alcohol,  in  the  proportion 
of  two  scruples  to  the  ounce,  is  a  most  efficient  caustic,  producing  a  thin, 
soft,  grayish  eschar,  which  separates  in  a  few  days.  It  is  used  chiefly  in 
venereal  buboes,  and  always  acts  more  promptly  when  its  application  is  pre- 
ceded by  a  blister.  A  powerful  escharotic  effect  may  be  produced  by  a 
combination  of  three  parts  of  bichloride  of  mercury  with  one  of  opium,  made 
into  a  thick  paste  with  concentrated  sulphuric  acid.  The  only  objection  to 
these  preparations  is  the  excessive  pain  they  occasion,  which  is  sometimes 
almost  insupportable. 

Similar  means  may  be  employed  for  neutralizing  the  poison  of  the  rattle- 
snake and  of  other  venomous  reptiles,  and  for  destroying  the  virus  of  wounds 
received  in  the  dissection  of  dead  bodies.  In  the  former  case,  free  excision 
is  practised,  followed  by  the  use  of  the  hot  iron,  or  some  escharotic  sub- 
stance; in  the  latter,  the  part  is  held  for  a  considerable  time  under  a  stream 
of  cold  water,  then  well  sucked,  and  next  thoroughly  cauterized  with  acid 
nitrate  of  mercury. 

8.  Counter-irritants. — Counter-irritants  are  remedies  which,  when  applied 
to  the  surface  of  the  body,  excite  a  new  disease,  or  a  new  action,  in  a  part 
more  or  less  remote  from  the  one  originally  affected.  They  are  never  used, 
or  at  least  not  as  a  general  rule,  until  after  pretty  thorough  depletion  has 
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been  practised,  by  winch  the  inflammation  has  been  robbed  of  its  violence, 
their  effect  being  always  more  prompt  and  decisive  under  these  circumstances. 
The  new  disease  is  generally  established  close  to  the  original  one,  but  occa- 
sionally at  some  distance  from  it.  Thus,  in  inflammation  of  the  hip-joint, 
the  counter-irritant  is  usually  applied  as  near  as  possible  over  the  acetabulum 
and  head  of  the  thigh-bone,  the  immediate  seat  of  the  morbid  action,  and  so 
with  the  other  articulations.  In  disease  of  the  neck  of  the  bladder  and  pros- 
tate gland,  it  is  applied  to  the  perineum  ;  of  the  pleura  and  lungs,  over  the 
nearest  point  of  the  chest.  In  inflammation  of  the  eye,  on  the  contrary,  the 
irritation  is  established  on  the  nape  of  the  neck,  behind  the  ear,  or  on  the 
arm,  and  not  in  the  immediate  vicinity  of  the  suffering  organ.  Great  judg- 
ment is  often  required  to  determine  the  precise  point  where,  as  well  as  the 
precise  time  when,  the  new  action  ought  to  be  instituted.  If  it  be  too  near 
the  original  affection,  it  may  run,  as  it  were,  into  it,  and  thus  cause  an  ag- 
gravation, instead  of  a  mitigation  of  the  mischief;  if,  on  the  other  hand,  it  be 
Too  remote,  it  may  entirely  fail  of  the  object  for  which  it  was  employed. 
Counter-irritation,  as  already  stated,  is  never  resorted  to  until  the  system 
has  been  relieved  of  plethora,  and  the  morbid  action  weakened  by  other 
remedies.  Used  in  the  height  of  the  morbid  action,  it  can  scarcely  fail  to 
be  productive  of  local  and  constitutional  disturbance,  calculated  to  exercise 
a  prejudicial  influence  upon  the  progress  and  termination  of  the  case. 

Although  the  class  of  counter-irritants  comprises  a  large  number  of  articles 
of  a  very  diversified  character,  they  may  with  great  propriety  be  arranged 
under  two  heads,  according  to  their  mode  of  action,  as  vesicants,  and 
suppurants. 

(1.)  Vesicants  are  remedies  which,  when  applied  to  the  skin,  elevate  the 
epidermis  in  the  form  of  blisters  filled  with  serum.  They  are  of  great  value 
in  the  treatment  of  inflammation,  both  acute  and  chronic,  and  are  applicable 
to  a  great  variety  of  circumstances,  with  which  the  practitioner  should  be 
fully  acquainted.  The  articles  commonly  used  for  this  purpose  are  cantha- 
ricles,  either  in  powder  or  in  the  form  of  collodion-liquid,  ammonia,  and  hot 
fluids.  In  acute  disease  these  means,  especially  the  first,  are  always  preceded 
by  active  depletory  measures,  it  being  well  known  that,  if  they  are  employed 
before  there  has  been  a  proper  reduction  of  the  system,  they  are  liable  to  do 
mischief  by  increasing  the  local  and  general  excitement.  In  chronic  inflam- 
mation, however,  they  may  often  be  advantageously  used  at  the  very  com- 
mencement of  the  treatment.  The  vesicating  agent  is  generally  placed  as 
near  the  affected  part  as  possible  ;  sometimes,  indeed,  directly  over  it. 

Blisters,  properly  so  called,  are  prepared  with  the  common  fly  ointment  of 
the  shops,  and  vary  in  shape  and  size  according  to  the  object  they  are  in- 
tended to  fulfil,  or  the  region  to  which  they  are  applied.  The  part,  if  covered 
with  hair,  is  previously  shaved,  and  the  plaster  is  confined  with  a  compress 
and  roller,  or,  what  is  better,  with  a  few  adhesive  strips.  To  prevent  stran- 
gury, an  object  of  great  importance  in  all  cases,  but  particularly  in  persons 
of  a  nervous  temperament  and  in  young  children,  the  surface  of  the  blister 
should  always  be  sprinkled  with  a  few  grains  of  morphia  and  camphor. 
The  same  end  may  be  obtained,  though  less  certainly,  by  the  interposition 
of  a  piece  of  tissue  paper,  steeped  in  spirits  of  camphor.  In  addition  to 
these  precautions,  the  patient  should  be  requested  to  make  free  use  of  some 
mucilaginous  drink,  as  flaxseed  tea,  or  gum  Arabic  water,  either  alone  or 
combined  with  a  little  spirit  of  nitric  ether.  If  strangury  should  occur, 
prompt  relief  may  usually  be  afforded  by  a  laudanum  enema,  and  hot  fomenta- 
tions to  the  genitals  and  hypogastric  region,  aided,  if  necessary,  by  a  dose 
of  morphia  by  the  mouth. 

A  blister  should,  on  an  average,  remain  upon  the  part  from  six  to  eight 
hours,  unless  the  skin  is  very  delicate  and  sensitive,  when  a  shorter  period 
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will  suffice.  In  children,  the  desired  effect  is  usually  produced  in  from  two 
to  four  hours,  and  it  is  necessary  in  them  to  be  very  careful,  otherwise  violent 
inflammation  and  even  gangrene  may  be  the  result.  I  have  seen  horrible 
suffering,  and,  in  two  instances,  death,  follow  the  application  of  a  small 
blister  in  children.  In  the  very  aged  and  infirm,  similar  accidents  occasion- 
ally happen.  Parts  affected  with  paralysis  often  suffer  severely  from  the  pro- 
tracted use  of  blisters.  The  plaster  need  not,  in  general,  be  kept  on  until 
there  is  thorough  vesication;  it  is  sufficient  if  the  skin  is  quite  red,  or  if  there 
be  here  and  there  a  little  vesicle,  the  process  being  speedily  completed  by 
the  warm-water  dressing,  or  an  emollient  poultice,  which  are  always  the  most 
suitable  applications  after  the  fly  has  been  taken  off.  It  is  of  great  conse- 
quence to  remove  every  bit  of  the  salve,  and  also  not  to  break  the  epidermis, 
but  simply  to  puncture  it  with  a  large  needle  or  small  bistoury,  to  admit  of 
the  necessary  drainage,  it  being  a  matter  of  great  moment  to  exclude  the  at- 
mosphere from  the  raw  surface  beneath.  The  dressings  already  mentioned 
may  be  continued  until  new  skin  has  formed.  Should  the  surface,  however, 
become  red,  inflamed,  and  irritable,  bleeding  upon  the  slightest  touch,  and 
rendering  the  patient  feverish  and  restless,  recourse  must  be  had  to  the  starch, 
arrowroot,  or  slippery-elm  poultice,  or  to  the  common  white  lead  paint,  than 
which  nothing  is  generally  more  soothing.  It  should  be  put  on  in  a  thick 
layer,  which  is  then  to  be  covered  with  a  sheet  of  cotton,  the  whole  being 
supported  by  a  roller.  Pencilling  the  part  with  a  weak  solution  of  nitrate 
of  silver  has  sometimes  a  good  effect,  and  so  has  also  the  dilute  ointment  of 
the  oxide  of  zinc,  especially  when  the  surface  is  studded  with  large  irritable 
granulations. 

Cantharidal  collodion  is  a  more  elegant  preparation  than  the  common  fly 
plaster,  and  may  therefore  advantageously  take  its  place.  It  is  best  applied 
by  means  of  a  camel-hair  brush,  the  surface  to  be  vesicated  being  thoroughly 
covered  with  it,  and  the  evaporation  of  the  ether  restrained  by  a  piece  of 
oiled  silk,  placed  immediately  upon  the  part.  Unless  this  precaution  be 
used,  the  article  will  require  nearly  as  long  a  time  to  produce  its  specific 
effect  as  an  ordinary  blister.  The  principal  advantages  of  cantharidal  collo- 
dion are,  that  it  can  be  more  evenly  applied  to  the  skin,  that  it  does  not  shift 
its  position,  that  it  is  more  rapid  in  its  action,  and  that  it  is  less  liable  to 
produce  strangury,  especially  if  it  contain  morphia  in  solution,  an  addition  I 
would  always  advise. 

Cantharidine  blistering  tissue  is  another  elegant  preparation  for  vesicating 
purposes;  easily  applied  and  removed,  producing  its  effects  promptly  with- 
out strangury,  and  leaving  no  sores. 

Ammonia  is  used  only  when  the  effect  is  desired  to  be  strong  and  imme- 
diate, as,  for  example,  in  croup,  where  the  inflammation,  if  not  promptly 
checked,  may  speedily  destroy  life.  Equal  parts  of  lard  and  powdered  harts- 
horn will  produce  small  vesicles  in  five  or  six  minutes ;  and  similar  effects 
will  follow  the  application  of  Granville's  lotion  or  liquid  ammonia.  Boiling 
water,  the  concentrated  mineral  acids,  and  the  heated  iron,  cause  rapid 
vesication.  All  these  applications,  however,  are  very  painful,  and  they  can 
never  take  the  place  of  cantharides.  Perhaps  the  least  exceptionable  article 
of  this  class  of  vesicants  is  the  nitrate  of  silver,  which  often  blisters  the  skin 
in  a  few  minutes,  especially  when  it  is  rather  delicate,  and  has  been  previ- 
ously well  cleansed.  The  reniedy  is  particularly  well  adapted  to  infants  and 
children,  as  it  is  never  followed  by  sloughing  and  other  ill  effects. 

(2.)  Suppurants  are  the  most  powerful  counter-irritants  we  possess.  They 
are  much  more  permanent  in  their  character  than  vesicants,  and  are  therefore 
more  serviceable  in  eradicating  chronic  disease.  As  their  name  implies,  the 
discharge  which  they  produce  is  of  a  purulent  nature,  and  hence  they  are 
sometimes  described  under  the  name  of  pyogenic  counter-irritants.     The 
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class  comprises  permanent  blisters,  setons,  and  issues,  which  will  receive 
particular  attention  in  the  chapter  on  Minor  Surgery. 

SECT.  III. — CHRONIC  INFLAMMATION. 

Chronic  inflammation  is  distinguished  from  acute  by  a  variety  of  circum- 
stances, which  it  is  of  the  greatest  importance  to  be  able  thoroughly  to 
appreciate  and  understand.  Its  study,  in  fact,  is  of  paramount  consequence, 
and  I  am  sure  it  is  not  placing  too  high  an  estimate  upon  its  value  when  it  is 
asserted  that  there  is  much  greater  merit  in  being  able  to  diagnosticate  a 
chronic  disease,  than  to  determine  the  nature  and  seat  of  an  acute  one. 
When  a  lesion  declares  itself,  openly  and  boldly,  by  a  well-marked  train  of 
symptoms,  the  practitioner  must  indeed  be  ignorant,  if  not  positively  stupid, 
if  he  cannot  discriminate  with  tolerable  accuracy  between  it  and  other  affec- 
tions which  may  simulate  it,  or  bear  some  resemblance  to  it ;  but  it  is  very 
different  when  the  malady  is  of  an  obscure,  chronic  character,  lurking  in  the 
system,  no  one,  perhaps,  knowing  where,  even  after  the  closest  and  most 
patient  scrutiny.  It  is  under  such  circumstances  that  the  intelligent  patho- 
logist and  observant  practitioner  often  appears  to  the  greatest  advantage,  by 
turning  his  knowledge  to  the  best  account  for  his  patient. 

It  does  not  comport  with  the  design  or  scope  of  this  work  to  enter  into 
any  of  the  more  minute  details  of  this  subject;  a  large  volume  might  be 
written  upon  it,  and  even  then  it  would  not  be  exhausted.  A  mere  sketch 
of  its  more  prominent  features  is  all  that  I  shall  attempt. 

Chronic  inflammation  is  of  great  frequency,  and  is  liable  to  appear  in  all 
organs  and  tissues  of  the  body ;  it  is  generally  a  consequence  or  sequela  of 
the  acute  form,  but  cases  occasionally  arise  in  which  it  would  seem  to  be 
a  primary  affection.  Strictly  speaking,  such  an  occurrence  is  of  course  im- 
possible ;  all  that  we  mean,  when  we  use  the  word  in  this  sense,  is  that  the 
disease  which  it  serves  to  designate  is  of  so  stealthy  and  insidious  a  charac- 
ter as  to  escape,  for  a  considerable  time,  the  attention  both  of  the  patient 
and  his  physician  ;  the  person  is  unwell,  perhaps  occasionally  a  little  fever- 
ish, or  the  subject  of  headache,  want  of  appetite,  or  a  sallow  complexion 
and  constipated  bowels ;  or,  it  may  be,  he  has  a  cough,  and  a  pain  in  his  side ; 
or  a  joint  becomes  sore  and  stiff;  and  still  he  is  able  to  go  about,  and  attend 
to  business,  although  he  is  soon  fatigued,  and  rendered  uncomfortable  by  it. 
Thus  a  week,  a  fortnight,  or  a  month  may  be  passed,  when,  a  careful  exami- 
nation being  instituted,  the  discovery  is  made  that  there  is  grave  disease  in 
some  important  organ,  and  that  it  has  perhaps  already  gone  so  far  as  to 
render  recovery  absolutely  impossible,  however  skilfully  the  case  may  now  be 
treated.  The  disease  has  been  latent,  or  nearly  so;  it  has  failed  to  make 
itself  known  by  any  distinctive  train  of  phenomena,  and  the  result  has  been 
that  both  patient  and  practitioner  have  been  lulled  into  fatal  security.  The 
morbid  action  has  been  lying  all  this  time  in  ambush,  and  is  now,  in  the  true 
sense  of  the  term,  chronic.  Such  cases  are  by  no  means  unfr'equent,  and 
they  should  serve  to  admonish  us  never  to  neglect  any  symptoms,  however 
trivial,  in  our  clinical  investigations.  A  pain,  a  soreness,  a  cough,'  a  halt  in 
the  gait,  may,  if  properly  interpreted,  afford  useful  information  hi 'regard  to 
the  diagnosis  of  chronic  disease,  and  should  teach  us  the  value  and  import- 
ance of  patience  and  caution  in  the  examination  of  the  sick.  The  slightest 
neglect  may  be  fatal ;  a  little  spark  may  kindle  a  devouring  flame. 

Chronic  inflammation,  however  provoked,  is  generally  tardy  and  slu«-"-ish 
in  its  movements,  creating  little  constitutional  disturbance,  but  not  on°this 
account,  the  less  surely  and  effectually  undermining  the  part  and  system  In 
the  acute  variety,  the  action  is  rapid,  bold,  daring;  suffering  is  severe-'  and 
constitutional  response  loud  and  unmistakable.    In  chronic  Inflammation   on 
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the  other  hand,  the  symptoms  are,  as  already  stated,  often  obscure,  if  not 
absolutely  masked,  and  the  embers  of  disease  never  break  out  into  open 
flame.  The  disease  may  continue  for  weeks  and  months  ;  now  stationary, 
smothered,  or  apparently  receding,  and  now  advancing,  and  seemingly  almost 
ready  to  assume  the  acute  type. 

The  origin  of  chronic  inflammation  is  often,  if  not  generally,  intimately 
connected  with  disorder  of  the.  digestive  apparatus  ;  seemingly,  at  all  events, 
the  flrst  link  in  the  chain  of  morbid  action  is  frequently  referable  to  the  state 
of  the  stomach  and  bowels,  especially  to  the  effects  of  dyspepsia  or  constipa- 
tion. Idiopathic  inflammation  of  the  eye  and  other  organs  often  owes  its 
origin  to  gastro-intestinal  irritation.  At  other  times  the  disease  is  awakened 
by  derangement  of  the  menses,  defective  action  of  the  kidneys,  suppression 
of  the  cutaneous  perspiration,  or  disorder  of  the  biliary  secretion.  Anxiety 
of  mind,  grief,  anger,  fatigue,  intemperance  in  eating  and  drinking,  and  in- 
ordinate sexual  indulgence  are  all  so  many  predisposing  and  exciting  causes 
of  chronic  inflammation. 

The  effects  of  this  form  of  disease  are  various  ;  if  not  closely  watched  and 
soon  checked  it  may  prove  fatal,  by  the  induction  of  serious  structural 
changes,  wdiich  neither  nature  nor  art  may  be  able  to  repair.  The  most 
common  and  important  of  these  changes  are  suppuration,  ulceration,  soften- 
ing, adhesion,  contraction,  induration,  and  enlargement,  according  to  the 
intensity  of  the  morbid  action,  the  texture  and  situation  of  the  affected 
organ,  and  the  condition  of  the  general  system.  The  formation  of  pus  and 
molecular  disintegration,  whether  by  softening  or  ulceration,  are  exceedingly 
common  attendants  upon  this  variety  of  inflammation,  and  often  proceed  to 
a  most  destructive  extent.  Adhesion  is  most  liable  to  occur  in  the  serous 
tissues  ;  contraction  in  the  bloodvessels  and  excretory  tubes.  Induration 
and  enlargement  usually  coexist,  although  occasionally  they  occur  independ- 
ently of  each  other.  Examples  of  these  two  changes  are  constantly  met 
with  in  surgical  practice,  especially  in  the  lymphatic  ganglions  of  the  neck, 
axilla,  and  groin,  in  chronic  disease  in  and  around  the  joints,  in  various 
affections  of  the  skin,  cellular  tissue,  and  bones,  and  in  inflammatory  hyper- 
trophy of  the  tonsils,  testicle,  mamma,  and  prostate  gland.  When  existing 
in  a  high  degree,  they  lead  to  serious  functional  embarrassment  of  the  affected 
parts,  growing  out  of  alterations  of  structure,  which  the  best  directed  efforts 
of  the  surgeon  often  fail  to  relieve. 

Gangrene,  as  an  effect  of  chronic  inflammation,  is  rare ;  nevertheless  it  is 
occasionally  met  with,  as  is  witnessed,  for  instance,  in  the  mortification  of  the 
toes  and  feet,  so  graphically  described  by  Pott,  and  dependent  upon  ossifi- 
cation and  inflammation  of  the  arteries.  In  most  cases,  when  the  disease 
passes  into  gangrene,  it  first  assumes  the  acute  type,  which  renders  the 
transition  much  easier,  and,  in  some  degree,  a  necessary  preliminary. 

The  symptoms  of  chronic  inflammation  are  generally  much  less  prominent 
than  those  of  the  acute  variety ;  the  pain  is  less,  and  usually  also  more  dull 
or  obtuse;  the  discoloration  is  dusky,  livid,  or  purple;  the  swelling,  often 
considerable,  is  characterized  by  unusual  hardness,  or  by  hardness  and  oede- 
ma ;  and  the  heat  is  nearly  always  less  conspicuous  than  in  acute  inflamma- 
tion. Functional  disturbance  is  variable,  being  extensive  at  one  time,  and 
slight  at  another.  Symptomatic  fever  may  be  entirely  wanting,  and  it  is 
this  circumstance  which  so  frequently  causes  this  variety  of  inflammation  to 
be  overlooked,  especially  when  it  is  of  idiopathic  origin.  In  time,  the  fever 
may  assume  a  hectic  type,  or  it  may  be  of  this  character  almost  from  the 
commencement.  When  the  disease  is  extensive,  or  seated  in  an  important 
organ,  adynamic  fever  generally  exists. 

The  vessels  of  the  affected  parts  are  generally  very  much  dilated  and  dis- 
tended with  red  and  white  globules,  on  which  account  the  blood  is  propelled 
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through  them  in  a  very  tardy  and  sluggish  manner,  strikingly  contrasting 
with  the  force  and  rapidity  with  which  it  is  transmitted  in  the  acute  form  of 
the  disease,  where  all  is  power  and  activity,  especially  in  its  earlier  stages. 
When  the  imflammation  is  very  protracted,  many  of  the  smaller  vessels  have 
a  varicose,  tortuous  appearance,  and  are  so  crippled  as  to  be  almost  unable 
to  send  on  their  contents  at  all.  Hence,  congestion,  often  deep  and  exten- 
sive, is  generally  present,  both  at  the  focus  of  the  morbid  action  and  for  a 
considerable  distance  around. 

Treatment. — In  the  treatment  of  chronic  inflammation,  the  indications  are, 
first,  to  remove  the  exciting  cause  of  the  disease;  secondly,  to  correct  con- 
stitutional disorder;  and  lastly,  to  promote  the  absorption  of  effused  fluids 
and  restore  the  tone  of  the  crippled  and  dilated  vessels. 

The  removal  of  the  exciting  cause  of  the  disease  obviously  demands  the 
same  attention  here  as  in  the  acute  variety  of  inflammation  ;  whenever  it  is 
accessible  it  should  be  promptly  disposed  of.  All  officious  interference  must 
of  course  be  avoided. 

Restoration  of  the  secretions  constitutes  a  most  important  indication,  as 
it  is  upon  their  derangement  or  suppression  that  the  morbid  action  in  chronic 
inflammation  so  often  depends.  The  remedies  that  are  chiefly  to  be  relied 
upon,  for  this  purpose,  are  mercury,  tartrate  of  antimony  and  potassa,  iodine, 
bromine,  nitro-muriatic  acid,  purgatives,  and  a  judiciously  regulated  diet. 

In  placing  mercury  at  the  head  of  this  list  of  remedial  agents,  I  am  only 
endeavoring  to  show  the  high  estimate  that  is  so  justly  attached  to  it  in  the 
treatment  of  chronic  inflammation.  If  its  administration  is  of  doubtful  pro- 
priety in  many  cases  in  the  acute  variety  of  the  disease,  there  are  few  in- 
stances of  the  chronic  in  which  it  may  not  be  beneficially  exhibited,  and  yet, 
in  making  this  remark,  it  must  not  be  understood  that  I  would  give  mercurv 
indiscriminately  or  sakelessly.  Its  value  is  unquestionable,  but,  still,  there  are 
cases  and  circumstances  in  which  it  is  utterly  inadmissible;  this  is  especially 
true  of  those  cases  of  chronic  inflammation  which  are  so  often  met  with  in 
scrofulous  children,  and  in  persons  of  enfeebled  and  broken-down  constitu- 
tion, where  mercury,  in  almost  any  form,  is  generally  most  pernicious,  the 
smallest  quantity  sometimes  producing  profuse  ptyalism,  or  gangrene  of  the 
mouth. 

In  administering  this  remedy  for  the  cure  of  chronic  inflammation,  the  sur- 
geon has  it  in  his  power  to  make  choice  of  a  much  greater  number  and  variety 
of  articles  than  in  acute  inflammation,  in  which  he  is  obliged  to  restrict  him- 
self chiefly  to  calomel  and  blue  mass.  In  the  chronic  form  of  the  disease  he 
has,  in  addition,  the  bichloride,  the  protoiodide,  cyanuret,  and  phosphate 
which  exert  a  most  salutary  influence  in  changing  the  capillary  action  of  the 
part,  and  promoting  the  removal  of  effused  fluids.  Whatever  substance  be 
selected,  the  dose  should  be  very  small,  and  not  repeated  oftener  on  an 
average,  than  twice  or  thrice  in  the  twenty-four  hours.  The  object  is  to  pro- 
duce a  slow  and  gradual  effect,  and  for  this  purpose  it  will  generally  be  neces- 
sary to  continue  the  remedy  for  several  successive  weeks  Active  ptyalism 
is  carefully  avoided;  it  will  be  quite  sufficient  if  we  succeed  in  obtaining 
slight  soreness  of  the  gums.  If  calomel  be  used,  a  good  average  dose  will  be 
from  one-sixth  to  one-half  of  a  grain. 

In  children,  the  most  suitable  mercurials  are  bine  mass,  corrosive  sublimate 
and  the  hydrargyrum  cum  creta,  or  gray  powder,  given  either  alone  or  in" 
union  with  soda,  soda  and  columba,  quinine,  or  Huxham's  tincture  of  bark 
_  Iodine  and  its  various  preparations,  as  iodide  of  potassium,  iodide  of  iron 
iodide  of  cadmium,  and  Lugol's  solution;  bromide  of  potassium  •  barium-  and 
tartar  emetic;  often  exert  a  most  salutary  influence  over  chronic 'inflammation 
and  are  particularly  indicated  where  a  slow,  alterant  effect  is  required      With 
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the  exception  of  mercury,  I  know  of  no  article  of  the  materia  medica  which 
produces  so  powerful  an  effect  as  tartar  emetic  in  controlling  chronic  inflam- 
mation, and  favoring  the  absorption  of  effused  fluids.  My  practice  is  to 
give  it  in  small  doses,  as  the  eighth,  tenth,  or  twelfth  of  a  grain,  in  combina- 
tion with  a  little  morphine,  three  times  in  the  twenty-four  hours. 

The  different  acids  are  sometimes  administered  with  advantage,  especially 
the  dilute  nitro-muriatic,  which  was  formerly  so  much  employed  in  the  treat- 
ment of  hepatic  affections.  They  are  particularly  indicated  in  chronic  syphi- 
litic and  scrofulous  inflammations,  attended  with  impaired  digestive  powers. 

The  bowels  must  be  kept  in  a  soluble  condition,  the  nature  and  dose  of  the 
purgative  being  regulated  by  the  exigencies  of  each  particular  case.  The 
compound  calomel  pill,  which,  while  it  operates  on  the  bowels,  also  excites 
the  action  of  the  liver  and  skin,  constitutes  one  of  the  most  eligible  cathartics 
we  possess  in  the  treatment  of  chronic  inflammation,  accompanied  with  visceral 
obstruction. 

Particular  attention  should  be  paid  to  the  skin.  This  will  appear  the  more 
necessary,  when  we  consider  that,  in  most  cases  of  chronic  disease,  the  per- 
spiration is  either  entirely  suppressed,  or  greatly  changed  in  its  properties. 
Frequent  ablutions  with  cool,  tepid  or  warm  water,  impregnated  with  com- 
mon salt,  soap,  mustard,  or  potash,  and  followed  by  dry  frictions,  will  often 
prove  eminently  serviceable.  The  renal  secretion  should  also  receive  proper 
attention;  sometimes  elaborate  chemical  and  microscopical  examinations  will 
be  required  to  determine  its  character,  and  enable  us  to  direct  a  suitable  plan 
of  treatment. 

Exercise  in  the  open  air,  either  on  foot,  in  a  carriage,  or  on  horseback, 
will  often  effect  a  wonderful  improvement  in  cases  of  chronic  inflammation, 
especially  when  of  long  standing,  and  attended  with  great  debility.  At  other 
times,  nothing  but  the  most  perfect  rest  will  answer  the  purpose ;  as,  for  exam- 
ple, in  serious  disease  of  the  brain,  bones,  and  joints. 

The  subject  of  diet  must  claim  special  attention  in  the  treatment  of  chronic 
inflammation.  The  indiscriminate  use  of  food  in  this  form  of  disease  cannot 
be  too  severely  reprehended.  Too  great  abstinence,  however,  is  often  as  in- 
jurious as  too  great  indulgence.  As  a  general  rule,  it  may  be  stated  that  all 
stimulating  and  indigestible  articles  should  be  avoided,  as  being  calculated  to 
increase  the  local  disease,  and  exercise  a  prejudicial  effect  upon  the  patient's 
recovery.  If  the  system  be  inclined  to  plethora,  the  diet  should  be  of  a  strictly 
farinaceous  character,  and  daily  be  limited  to  a  few  articles,  which  may  be 
varied  from  time  to  time  as  they  become  disagreeable  to  the  palate,  or  offen- 
sive to  the  stomach.  If,  on  the  other  hand,  the  patient  is  pale  and  feeble,  it 
should  be  partly  farinaceous,  and  partly  animal,  the  meat  being  taken  at 
breakfast  and  dinner,  and  its  effects  carefully  watched.  The  different  kinds 
of  animal  and  vegetable  broths,  beef-essence,  milk,  arrowroot,  rice,  sago,  and 
tapioca,  are  all  eligible  articles  in  chronic  inflammation,  and  often  prove  of 
the  greatest  service  in  nourishing  and  sustaining  the  system.  Their  flavor 
and  efficacy  may  be  improved  by  the  addition  of  spices,  wine,  and  brandy,  as 
may  be  deemed  proper.  When  the  patient  is  much  exhausted,  the  use  of 
brandy,  wine,  ale  or  porter,  will  often  be  indispensable  to  recovery.  When 
marked  debility  exists  along  with  emaciation,  recourse  may  be  had  to  cod- 
liver  oil;  rather,  however,  as  an  article  of  nourishment  than  with  a  view  to 
the  attainment  of  any  alterant  effect  it  may  be  supposed  to  possess  from  the 
presence  of  iodine  and  bromine.  The  dose  should  then  be  as  large  as  may 
be  consistent  with  gastric  tolerance. 

Finally,  in  the  female,  proper  regard  must  be  had  to  the  state  of  the  men- 
strual function;  prompt  measures  being  adopted  for  its  improvement,  or,  in 
the  event  of  its  suppression,  for  its  restoration.     There  are  numerous  com- 
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plaints  which  owe  their  origin,  either  directly  or  indirectly,  to  disorder  of 
the  uterine  functions. 

The  local  treatment  of  chronic  inflammation  is  often  a  matter  of  paramount 
importance.  It  comprises,  first,  rest  and  elevation  of  the  parts,  the  same  as 
in  acute  disease ;  secondly,  leeching,  scarification,  blistering,  iodine,  and  nitrate 
of  silver,  especially  in  the  earlier  stages;  thirdly,  counter-irritation  by  croton 
oil,  tartar  emetic,  issues,  setons,  and  the  actual  cautery;  and,  lastly,  sorbefa- 
cients,  such  as  stimulating  liniments,  embrocations,  and  unguents,  the  cold 
douche,  compression  with  the  bandage,  or  adhesive  strips,  electricity,  and  dry 
friction. 
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CHAPTER    IV. 

TERMINATIONS    AND   RESULTS    OP   INFLAMMATION. 

SECT.  I. — DELITESCENCE  AND  RESOLUTION. 

These  terms  are  used  to  denote  the  restoration  of  the  inflamed  structures 
to  their  normal  condition.  The  word  delitescence  is  of  Latin  derivation, 
and  literally  signifies  to  abscond;  it  was  introduced  into  surgical  nomencla- 
ture by  the  French  writers,  and  is  employed  to  designate  the  sudden  disap- 
pearance of  inflammation,  before  it  has  passed  through  its  different  stages, 
and,  consequently,  before  it  has  occasioned  any  serious  structural  changes. 
It  is  unquestionably  the  most  desirable  mode  of  termination,  and  may  occur 
either  spontaneously,  or  from  the  slightest  treatment.  A  catarrh,  caused  by 
exposure  to  cold,  and  perhaps  threatening  to  be  quite  severe,  often  aborts 
during  a  profound  sleep  induced  by  a  warm  bed,  or  a  hot  foot-bath  and  a 
grain  of  opium.  An  inflammation  of  a  lymphatic  ganglion  of  the  neck, 
coming  on  late  in  the  evening,  and  attended  with  great  tenderness  on  motion 
and  pressure,  together  with  considerable  swelling,  often  rapidly  disappears 
under  similar  measures.  An  incipient  gonorrhoea  frequently  aborts  under 
the  use  of  a  mild  injection  of  nitrate  of  silver  or  acetate  of  lead;  and  who 
has  not  seen  a  bubo  promptly  vanish  under  steady,  systematic  compression, 
aided  by  the  application  of  a  solution  of  iodine  ?  Inflammation  produced  by 
the  presence  of  a  foreign  body  generally  rapidly  disappears  after  the  removal 
of  the  exciting  cause  of  the  morbid  action. 

The  above  facts,  with  many  others  that  might  be  brought  forward,  if  it 
were  deemed  necessary  for  my  purpose,  teach  us  two  most  important  lessons: 
the  first,  is  always  to  remove  as  early  as  possible  the  exciting  cause  of  the 
inflammation;  and  the  second,  to  enter  upon  the  treatment  of  every  case  of 
the  disease  without  the  least  delay.  The  object,  invariably,  should  be  to 
save  structure,  and  the  best  way  to  do  this  is  to  make  the  disease  abscond,  or 
delitesce.  Such  an  event,  however,  is  only  desirable  when  the  inflammation 
can  be  dislodged  more  or  less  completely  without  the  risk  of  throwing  it 
upon  some  other  and,  perhaps,  more  important  organ.  Thus  an  attack  of 
gout  in  the  great  toe  would  be  a  trifling  affair  in  comparison  with  an  attack 
of  gout  in  the  heart,  brain,  or  stomach  ;  and  hence  it  would  be  far  better, 
where  there  is  danger  of  such  a  translation  of  irritation,  to  let  the  original 
disease  pursue  its  course  than  to  attempt  to  arrest  it  by  means  calculated  to 
favor  such  a  result.  A  severe  injection  may  suddenly  arrest  an  incipient 
gonorrhoea,  but  it  may  do  infinite  harm  by  the  rapid  induction  of  orchitis, 
which  perhaps  no  treatment,  however  judiciously  conducted,  may  be  able  to 
dispel  completely  under  several  weeks,  if,  indeed,  under  several  months. 

The  sudden  disappearance  of  inflammation  from  one  structure,  or  set  of 
structures,  and  its  invasion  of  another,  usually  known  by  the  term  metastasis, 
suggests  the  importance  of  proper  watchfulness  on  the  part  of  the  surgeon 
to  prevent  such  an  occurrence  ;  or,  if  it  have  already  taken  place,  to  employ 
such  means  as  shall  be  calculated  to  recall  the  morbid  action  as  speedily  and 
as  effectually  as  possible  to  its  original  situation.  For  this  purpose  free  use 
should  be  made  of  counter-irritation,  in  the  form  of  stimulating  embrocations, 
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sinapisms,  and  blisters,  aided,  if  the  organ  affected  be  one  of  great  im- 
portance to  life,  by  the  abstraction  of  blood  and  full  doses  of  opiates.  If,  in 
this  way,  the  disease  cannot  be  recalled,  the  treatment  will  go  far  to  put  a 
speedy  stop  to  its  violence  and  its  tendency  to  extension. 

The  term  resolution  denotes  the  gradual  dissipation  of  inflammation  after 
the  disease  has  made  some  progress  and  done  some  mischief,  but  before  it 
has  reached  the  suppurative  crisis,  or  committed  such  ravages  as  to  prevent 
the  affected  tissues  from  regaining  their  original  properties.  With  such  an 
issue  effusion  of  serum  and  lymph  is  not  at  all  incompatible,  as  these  fluids  may 
be  entirely  absorbed ;  a  similar  remark  is  applicable  to  pus,  provided  it  exist 
in  small  quantity,  and  not  in  the  form  of  an  abscess,  in  which  there  is  always 
more  or  less  waste  of  tissue  ;  and  even  to  pure  blood,  which,  if  not  too  abund- 
antly effused,  or  deprived  of  its  vitality,  is  generally  readily  amenable  to  the 
action  of  the  absorbents. 

When  resolution  is  about  to  occur  there  is  a  gradual  and  steady  subsidence 
of  the  morbid  action,  as  denoted  by  the  changes  in  the  local  and  constitu- 
tional symptoms.  The  discoloration,  heat,  pain,  and  swelling  become  less 
and  less  in  consequence  of  the  contraction  of  the  vessels  and  the  absorption  of 
the  effused  fluids  ;  the  febrile  disturbance  goes  off;  and  the  part  and  system,  no 
longer  feeling  the  effects  of  the  disease,  at  length  regain  their  former  condi- 
tion. Often  many  weeks,  and  even  several  months,  elapse  before  the  restor- 
ation is  finally  completed.  The  absorbent  vessels,  kept  in  abeyance  by  the 
vascular  action  and  the  effused  fluids,  are  slow  to  resume  their  functions  ; 
they  act  at  first  hesitatingly,  as  if  afraid  to  enter  upon  their  labor,  but  as  the 
work  progresses  they  acquire  confidence,  and,  at  length,  setting  about  it  in 
good  earnest,  they  ere  long  finish  their  task,  drinking  in,  as  it  were,  all  that 
their  oppressors,  the  secernents,  had  previously  poured  out,  and  thus  leaving 
the  parts  in  a  condition  to  regain  their  primitive  characters.  The  bloodves- 
sels usually  remain  dilated,  feeble,  and  sluggish  for  some  time  after  the  com- 
plete subsidence  of  the  disease,  and  there  is  also  frequently  more  or  less  per- 
version of  special  sensation. 

SECT.  II. — DEPOSITION  OF  SERUM. 

A  deposition  of  scrum,  or  of  the  watery  elements  of  the  blood,  is  a  common 
attendant  upon  inflammation,  and  in  some  cases  constitutes  the  principal,  if 
not  the  only  evidence  of  its  presence.  The  structures  which  supply  it  in 
greatest  abundance,  when  thus  affected,  are  the  cellular  and  serous,  the 
secernent  vessels  of  which  are  generally  extremely  active,  even  when  the  dis- 
ease is  comparatively  mild.  Large  quantities  of  serum  are  also  occasionally 
poured  out  by  the  mucous  membrane  of  the  alimentary  canal,  especially  by 
that  of  the  colon  and  rectum,  as  is  observed  in  certain  forms  of  diarrhoea  and 
infantile  cholera.  Inflammation  of  the  skin,  unless  produced  by  scalds, 
blisters,  erysipelas,  and  the  various  bullar  diseases,  yields  this  fluid  generally 
very  sparingly.  Very  little  is  also  effused  in  inflammation  of  the  muscles 
and  fibrous  membranes,  the  nerves  and  vessels  ;  while  tendon,  cartilage,  and 
bone  do  not  afford  any,  however  severe  the  lesion.  A  similar  remark  is 
applicable  to  inflammation  of  the  parenchymatous  and  glandular  organs,  as  the 
lung  and  liver.  In  the  cellular  tissue  serous  accumulations  are  particularly 
liable  to  occur  wherever  this  substance  is  most  loose  and  abundant;  hence 
they  are  very  common  in  the  eyelids,  scrotum,  prepuce,  labia,  nymphs,  Ics, 
and  feet,  which  are  often  enormously  distended  in  consequence.  (Edema  of 
the  glottis  is  an  example  of  watery  deposit  in  the  submucous'  cellular  sub- 
stance of  the  edges  of  the  windpipe.  In  the  splanchnic  cavities  and  the 
movable  joints  serum  often  collects  in  immense  quantities;  sometimes  as 
an  effect  of  acute,  but  more  frequently  as  a  result  of  chronic  inflammation 
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Particular  epithets  are  employed  to  designate  certain  collections  of  serum, 
based  either  upon  the  appearance  of  the  part,  or  the  anatomical  name  of  the 
cavity  which  serves  to  receive  the  fluid.  Thus  we  are  in  the  habit  of  speak- 
ing of  oedema  of  the  glottis,  oedema  of  the  eyelids,  and  oedema  of  the  legs, 
simply  because  these  structures,  when  thus  affected,  have  a  swollen,  glossy 
aspect.  The  older  writers  applied  the  word  anasarca  to  all  aqueous  accumu- 
lations of  the  inferior  extremities,  as  the  appearance  thereby  produced  bears 
some  fancied  resemblance  to  a  mass  of  flesh.  Dropsy  of  the  legs  is  another 
familiar  expression  intended  to  designate  the  same  thing.  The  latter  term, 
however,  is  generally  restricted  to  the  collections  of  serum  in  the  various 
cavities  of  the  body.  Thus,  when  we  speak  of  water  in  the  peritoneum,  we 
say  that  the  individual  has  dropsy  of  the  abdomen,  and  so  of  the  chest,  head, 
pericardium,  joints,  and  vaginal  tunic  of  the  testicle.  Or,  instead  of  this 
term,  we  use  a  Greek  one,  either  simple  or  compound,  as  being  somewhat 
more  classical.  In  this  manner  a  dropsy  of  the  abdomen  becomes  an  ascites  ; 
of  the  chest,  a  hydrothorax ;  of  the  head,  a  hydrocephalus;  and  of  the  va- 
ginal tunic,  a  hydrocele. 

The  appearance  of  the  serum  is  generally  limpid,  but  cases  occur  in  which, 
from  the  admixture  of  extraneous  matter,  or  hematin,  it  is  yellowish,  milky, 
or  even  quite  dark.  The  latter  appearance  is  generally  present  in  the  peri- 
toneum in  strangulated  hernia,  and  is  to  be  viewed  as  an  evidence  of  intense 
inflammation.  A  similar  phenomenon  is  witnessed  in  the  blebs  of  incipient 
gangrene,  and  in  the  enormous  serous  accumulations  which  occasionally  occur 
in  the  limbs-in  consequence  of  snake-bite  and  other  severe  injuries. 

The  fluid  occasionally  contains  flakes  of  lymph,  pus,  and  pure  blood, 
although  the  latter  is  uncommon.  It  is  often  quite  unctuous  to  the  touch, 
is  saline  in  its  taste,  but  free  from  odor,  and  is  readily  coagulable  by  alcohol, 
acids,  and  corrosive  sublimate;  circumstances  which  show  that  it  is  composed 
principally  of  albumen,  in  combination  with  some  of  the  earthy  salts,  espe- 
cially the  sulphates.  Its  quantity  in  acute  inflammation  is  usually  small,  ex- 
cept in  the  splanchnic  cavities,  where  it  is  sometimes  immense,  amounting  to 
many  quarts,  or  even  several  gallons.  Under  such  circumstances,  too,  it 
always  contains  more  or  less  fibrin. 

Much  diversity  of  sentiment  has  been  expressed  in  relation  to  the  kind  of 
action  by  which  this  fluid  is  produced  ;  some  declaring  that  it  may  be  de- 
posited without  the  aid  of  inflammation,  while  others  maintain  that  it  is  in- 
variably the  result  of  this  morbid  process.  I  have  long  been  impressed  with 
the  truth  of  the  latter  doctrine,  and  have  strenuously  advocated  it  in  my 
writings,  as  well  as  in  the  lecture-room,  for  the  last  twenty-five  years.  I  can- 
not, indeed,  see  how  it  is  possible  to  reach  any  other  conclusion,  unless  we 
assume,  which,  however,  I  am  not  inclined  to  do,  with  certain  pathologists, 
that  there  is  no  real  or  genuine  inflammation  without  suppurative  action,  or, 
at  ali  events,  plastic  exudation.  Such  a  doctrine  as  this  would,  of  course, 
be  fatal  to  the  idea  that  serous  effusion  is  a  result  of  inflammation.  But  these 
pathologists,  notwithstanding  their  attempts  at  theorizing,  are  well  aware 
that  inflammation  often,  if,  indeed,  not  generally,  proves  fatal  long  before  it 
reaches  this  height.  There  is,  therefore,  but  one  alternative  in  regard  to 
this  question  ;  we  must  assume  either  that  there  may  be  inflammation  with- 
out exudation  of  fibrin  and  the  formation  of  pus,  or  that  thousands  of  persons 
daily  perish  without  any  disease  whatever,  simply  from  perverted  nutrition, 
or  functional  disorder.  To  entertain  such  an  opinion  would  be  absurd,  and 
we  are  therefore  forced  to  the  conclusion  that,  whenever  there  is  an  effusion 
of  serum,  such  an  effusion  is  denotive  of  the  existence  of  inflammation,  even 
when  there  has  been  no  tangible  evidence  of  the  ordinary  phenomena  of  the 
disease,  as  heat,  pain,  and  discoloration.  We  have  an  illustration  of  this 
fact  in  chronic  dropsies,  where  the  inflammation  is  often  so  extremely  mild 
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that,  save  the  mechanical  inconvenience  which  the  fluid  occasions,  the  patient 
is  hardly  conscious  of  any  suffering  whatever.  Yet  even  in  such  cases  it  will 
generally  be  found,  on  dissection,  that  the  serous  membrane  which  furnished 
the  water,  exhibits  sufficient  indication  of  the  lesion,  as  afforded  by  the  opaque 
and  thickened  condition  of  its  substance.  It  may  be  questioned  whether 
mere  congestion  is  capable  of  producing  serous  effusion.  At  first  sight  such 
an  occurrence  would  seem  to  be  quite  probable;  but  a  careful  examination 
of  the  snbjcct  soon  dispels  the  illusion.  Permanent  obstruction  of  the  ab- 
dominal cava  will  cause  ascites  ;  not  from  congestion  of  the  vessels  of  the 
peritoneum,  but  as  a  consequence  of  its  inflammation,  the  result  of  the  pre- 
vious vascular  engorgement.  It  is  easy  to  see  that  vessels  habitually  dis- 
tended must  soon  take  on  incited  action,  followed  by  abnormal  deposits. 
A  familiar  illustration  of  this  is  afforded  in  the  conjunctiva,  where,  if  the 
vessels  are  at  all  engorged  even  for  a  short  time,  inflammation  is  sure  to  fol- 
low, unless  the  exciting  cause  of  the  determination  be  removed.  If  this 
mode  of  reasoning  be  correct,  it  follows  that  obstruction  of  the  circulation, 
however  induced,  will,  if  permitted  to  continue,  be  soon  succeeded  by  inflam- 
mation, of  a  grade  and  character  sufficient  to  cause  at  least  an  effusion  of 
serum,  if  not  also  of  other  fluids. 

Of  the  nature  of  the  morbid  action,  when  serum  is  rapidly  supplied,  or 
when  it  is  associated  with  other  deposits,  as  lymph  or  pus,  there  can  be  no 
doubt ;  it  is  eminently  inflammatory,  and  nothing  else.  The  concomitant 
symptoms,  and  dissection  after  death,  clearly  establish  the  fact.  The  rapid 
and  profuse  serous  exhalations  which  occur  in  acute  pleurisy,  peritonitis,  and 
arachnitis  admit  of  explanation  in  no  other  way ;  they  are  the  appropriate 
products  of  these  structures,  and  hence  they  are  generally  poured  out  quite 
early  in  the  disease. 

Effusion  of  serum  is  often  associated  with,  if  not  remotely  dependent  upon, 
an  impoverished  and  watery  condition  of  the  blood,  accompanied  by  a  marked 
decrease  of  fibrin  and  red  particles.  If,  under  such  circumstances,  inflamma- 
tion be  lighted  up  in  almost  any  of  the  tissues,  especially  the  cellular  and 
serous,  serum  cannot  fail  to  be  supplied  in  large  quantities,  since,  in  conse- 
quence of  the  diminution  of  the  plastic  properties  of  the  blood,  there  is 
nothing  to  restrain  its  exudation.  Hence  such  action  is  very  prone  to  be 
followed,  externally,  by  anasarca,  or  oedema,  and  internally  by  dropsy. 

The  symptoms  produced  by  this  deposit  are  such,  mainly,  as  arc  denotive 
of  mechanical  obstruction.  In  the  eyelids,  scrotum,  prepuce,  vulva,  glottis, 
and  legs,  it  is  marked  by  a  soft,  inelastic  swelling,  which  pits  on  pressure, 
and  imparts  a  peculiar  glossy  appearance  to  the  affected  surface  ;  attended, 
especially  in  the  inferior  extremities,  with  pain,  heat,  and  more  or  less  dis- 
coloration, usually  of  a  pale  dusky  hue.  A  sense  of  distension  is  also  com- 
monly a  prominent  symptom.  In  eederna  of  the  glottis  there  is  serious 
impediment  in  the  respiratory  function,  while  in  accumulations  of  water  in 
the  splanchnic  cavities  there  must  necessarily  be  more  or  less  oppression, 
with  displacement  of  the  contained  viscera.  A  large  collection  of  water  in 
the  chest  may  not  only  cause  collapse  of  the  lung  on  one  side,  but  greatly 
encroach  upon  the  opposite  one,  and  at  the  same  time  throw  the  heart  com- 
pletely out  of  its  natural  position,  depress  the  diaphragm,  and  tilt  up  the 
intercostal  spaces  so  as  to  give  the  thorax  a  vaulted  configuration.  In  infil- 
tration of  the  cellular  tissue  of  the  legs,  feet,  scrotum,  and  vulva,  the  fluid 
may,  by  its  pressure  upon  the  capillary  vessels,  cut  off  the  supply  of  blood 
from  the  skin,  and  thus  become  a  source  of  mortification,  as  we  see  exempli- 
fied in  erysipelas  and  anasarca. 

Treatment. — In  the  treatment  of  serous  effusions,  the  main  indication  is  to 
promote  the  absorption  of  the  offending  fluids  by  the  use  of  hydragofue 
cathartics,  diuretics,  and  mercurials;  followed,  when  these  means  fail,  by  a 
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puncture  for  their  efficient  evacuation.  The  most  important  cathartics,  after 
thorough  purgation,  are  jalap  and  bitartrate  of  potassa,  citrate  of  magnesia, 
and  elaterium,  given  in  doses  proportioned  to  the  strength  of  the  patient  and 
the  tolerance  of  the  stomach  and  bowels.  These  remedies,  as  well  as  others 
of  a  kindred  nature,  produce  their  beneficial  effects  by  establishing  a  drain 
upon  the  serous  capillaries  of  the  alimentary  canal,  which  leads  indirectly  to 
the  absorption  of  the  serous  accumulation.  When  mercurials  are  required, 
as  they  will  be  when  there  is  obstruction  of  the  portal  circle,  with  deficiency 
of  the  biliary  secretion,  the  most  eligible  articles  will  be  calomel,  blue  mass, 
or  corrosive  sublimate,  either  alone  or  in  union  with  elaterium,  squills, 
digitalis,  or  antimony,  according  to  the  nature  of  the  collateral  disorder. 
Deficiency  of  the  renal  secretion  must  be  met  by  suitable  diuretics. 

When  the  accumulation  of  serum  is  very  great,  as  in  cases  of  dropsy  of  the 
chest,  abdomen,  or  pericardium,  all  internal  treatment  will  be  likely  to  prove 
abortive,  from  the  fact  that  it  is  generally  impossible,  under  such  circum- 
stances, to  arouse  the  absorbents  to  a  sense  of  their  duty;  the  pressure  of  the 
fluid  keeps  them  in  a  crippled  and  paralyzed  condition,  altogether  incompati- 
ble with  the  healthy  exercise  of  their  functions.  Hence,  instead  of  wasting 
our  time  and  the  strength  of  our  patient,  as  is  unfortunately  too  often  done 
in  such  cases,  early  recourse  should  be  had  to  an  operation  with  a  view  of  afford- 
ing vent  to  the  pent-up  matter.  I  am  certain,  from  frequent  observation,  that 
serious  and  even  fatal  errors  are  constantly  committed  by  practitioners  from 
their  indisposition  to  early  interference  with  the  trocar  in  these  accumulations. 
They  forget  that  their  purgative,  diuretic,  and  alterative  remedies,  if  available 
at  all,  can  prove  beneficial  only  at  the  expense  of  much  distress  and  exhaus- 
tion of  the  system,  which  too  often  leave  the  sufferer,  in  the  event  of  his 
recovery  from  the  disease,  with  shattered  and  broken  health  for  years  after- 
wards, if  not  during  the  remainder  of  his  life.  An  operation,  on  the  other 
hand,  generally  affords  prompt  and  efficient  relief  to  the  urgent  symptoms, 
and  places  the  part  in  a  condition  to  be  influenced  by  sorbefacient  measures. 

Local  remedies  are  available  chiefly  in  serous  effusions  in  the  external  parts 
of  the  body.  In  oedema  of  the  extremities  vast  benefit  is  often  derived  from 
steady  and  persistent  elevation,  and  regular,  equable  compression  with  the 
bandage,  extending  upwards  from  the  distal  portion  of  the  limb.  In  this 
way  support  is  given  to  the  capillaries,  while  a  salutary  stimulus  is  imparted 
to  the  absorbents,  well  adapted  to  rouse  them  into  action.  This  treatment 
often  derives  important  aid  from  frictions  with  sorbefacient  unguents,  lini- 
ments, and  embrocations,  and  the  application  of  the  dilute  tincture  of  iodine. 
When  the  distension  is  inordinate,  or  threatens  to  eventuate  in  gangrene, 
early  punctures  and  even  free  incisions  are  called  for.  In  cedema  of  the 
glottis  nothing  short  of  prompt  and  decisive  scarification  will  prevent  suffo- 
cation. 

SECT.  III. — LYMPHIZATION,  OR  FIBRINOUS  EXUDATION. 

Lymphization  is  the  act  of  separating  lymph  from  the  blood  and  depositing 
it  into  the  organs  and  tissues,  or  upon  their  free  surfaces.  The  term,  which 
I  was  the  first  to  introduce  into  science,  has  been  objected  to,  on  the  ground, 
as  is  alleged,  that  it  is  not  well  chosen,  because  the  word  lymph  is  given  to 
the  fluid  contained  in  the  lymphatic  vessels.  I  can  perceive  no  reason,  how- 
ever, why  it  should  not  be  retained  and  generally  adopted,  for  it  is  certainly 
quite  as  appropriate  and  classical,  in  reference  to  the  substance  which  it  serves 
to  designate,  as  the  word  suppuration  is  in  relation  to  pus,  which  is  the  pro- 
duct of  that  act.  I  am  the  more  inclined  to  this  view,  seeing  that  the  word 
"lymph"  is  still  in  general  use,  notwithstanding  the  attempts  that  have  re- 
cently been  made  to  discard  it  by  substituting  the  term  "  plasma,"  which  is, 
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if  possible,  still  more  objectionable.  Perhaps  the  least  obnoxious  term  is 
"fibrin,"  which  is  now  also  much  in  vogue,  and  which  is  expressive  of  at 
least  one  of  the  most  important  attributes  of  that  substance,  namely,  its 
chemical  constitution.  The  phrase  "plastic  matter"  would  be  very  appro- 
priate, were  it  not  that  it  is  too  circuitous  for  easy  use. 

There  is  rarely  any  inflammation,  however  slight,  in  which  there  is  not 
some  deposit  of  lymph.  Indeed,  in  many  cases,  and  in  certain  situations,  it 
constitutes  almost  the  only  product  of  the  morbid  action.  Thus,  in  croup 
and  peritonitis,  the  chief  evidence  of  the  existence  of  these  diseases,  after 
death,  is  the  presence  of  lymph  ;  in  general,  however,  it  is  associated  with 
other  deposits,  especially  serum,  which  is  often  poured  out  along  with  it  in 
large  quantities.  When  the  inflammation  is  at  all  severe,  and  particularly  if 
it  has  already  made  considerable  progress,  there  may  be,  in  addition,  puri- 
form  matter,  pus,  and  even  pure  blood.  Its  presence,  whether  occurring 
singly  or  combinedly,  is  always,  as  a  general  rule,  denotive  of  a  higher  grade 
of  action  than  the  mere  effusion  of  serum. 

The  capacity  of  furnishing  lymph,  in  inflammation,  is  possessed  in  different 
degrees  by  different  organs  and  textures,  depending  upon  the  peculiarities  of 
their  organization.  It  is  always,  other  things  being  equal,  poured  out  most 
freely  by  the  serous  membranes,  especially  the  pleura  and  peritoneum,  by  the 
cellular  tissue,  and  by  certain  portions  of  the  mucous  system,  as  the  faucial, 
laryngeal,  intestinal,  and  uterine.  Very  little  is  effused,  under  any  circum- 
stances, by  the  fibrous  membranes,  the  muscles  and  their  tendons,  the  vessels, 
nerves,  cartilages,  and  bones,  except  in  cases  of  fracture  and  other  injuries, 
when  it  is  sometimes  thrown  ont  in  great  abundance.  In  the  parenchymatous 
organs,  the  same  diversity  obtains  in  respect  to  this  deposit  as  in  the  tissues, 
properly  so  called.  In  some,  as  in  the  brain,  liver,  and  kidneys,  it  is  usually 
supplied  very  sparingly,  whereas,  in  inflammation  of  the  lungs  and  spleen,  it 
is  often  effused  quite  freely,  leading  to  rapid  solidification  of  their  proper 
structure.  Large  quantities  of  lymph  are  sometimes  exhaled  during  the 
progress  of  abscesses,  many  of  which  it  serves  to  inclose  in  a  distinct  cyst, 
known  as  the  pyogenic  membrane. 

The  deposit  of  lymph  generally  begins  soon  after  the  inflammatory  action, 
and  often  continues  for  an  indefinite  period,  increasing  and  declining  with 
the  disease.  It  is  surprising  how  soon  it  sometimes  shows  itself.  From  my 
experiments  upon  inferior  animals,  as  well  as  from  my  observations  upon  the 
human  subject,  I  have  been  led  to  believe  that  it"  generally  begins  much 
sooner  than  is  commonly  supposed.  In  1841,  I  had  occasion  to  see  repeated 
proofs  of  this  fact,  while  engaged  in  an  elaborate  series  of  experiments  upon 
dogs,  with  a  view  of  elucidating  the  nature  and  treatment  of  wounds  of  the 
intestines.  I  found,  in  many  of  these  animals,  that  the  bowels  had  become 
extensively  adherent,  not  only  to  each  other,  but  likewise  to  the  walls  of  the 
abdomen,  within  the  space  of  a  very  few  hours  after  the  operation.  In  the 
case  of  a  gentleman  whose  abdomen  I  opened  some  years  ago,  on  account  of 
a  twist  in  the  small  intestine,  I  ascertained  that,  although  death  happened  at 
the  end  of  four  hours,  nearly  the  whole  peritoneum,  visceral  and  parietal,  was 
coated  with  a  thin  film  of  fibrin,  of  which  hardly  any  traces  existed  anywhere 
at  the  time  of  the  operation.  In  another  case,  that  of  a  young  lad,  \\  ho  died 
within  nine  hours  after  he  had  been  shot  in  the  side,  the  ball  wounding  the 
abdomen,  diaphragm,  and  chest,  large  quantities  of  lymph  were  seeiMioth 
upon  the  peritoneum  and  pleura.  The  flaps  made  in  amputation  become 
speedily  glazed  with  fibrin,  and  a  similar  phenomenon  is  often  witnessed  upon 
incised  wounds,  the  edges  of  which  frequently  adhere  quite  firmly  within  a, 
very  short  time  after  the  application  of  the  dressings. 

From  the  preceding  facts,  it  may  be  concluded  that  the  process  of  lymphi- 
zation  generally  begins  at  an  early  period  of  the  inflammation,  and  that,  if 
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the  circumstances  are  at  all  favorable,  it  proceeds  with  great  vigor.  If  the 
reverse,  however,  be  the  case,  then  it  goes  on  comparatively  slowly,  or  it  may 
even  fail  entirely.  Such  an  event  will  be  most  likely  to  happen  in  low  and 
depraved  states  of  the  system,  attended  with  an  impoverished  condition  of 
the  blood,  and  consequent  lesion  of  the  innervation. 

Lymph,  plasma,  or  fibrin,  considered  as  an  effect  of  disease,  is  a  direct 
product  of  the  vessels  of  the  affected  structures,  the  process  by  which  it  is 
elaborated  being  one  of  a  vital  character,  analogous  to,  if  not  actually  iden- 
tical with  secretion.  No  one,  so  far  as  I  know,  doubts  this  opinion,  except 
Virchow,  who  maintains  that  this  substance  has  an  extra-vascular  origin,  or, 
in  other  words,  that  it  is  a  local  product  of  the  tissues,  on  and  in  which  it  is 
found,  being  essentially  composed  of  the  material  generated  in  the  inflamed 
part  itself  through  the  changes  in  its  condition.  He  denies  that  there  is, 
in  the  usual  acceptation  of  the  term,  any  inflammatory  exudation  whatever  ; 
or,  what  is  the  same  thing,  he  insists  upon  it  that  there  is  no  real  transuda- 
tion from  the  blood-liquor.  Time  will  prove  whether  this  opinion  is  true  or 
erroneous. 

Lymph  exhibits,  when  first  effused,  a  whitish,  pale  straw,  or  opaline  ap- 
pearance, though  occasionally  it  is  somewhat  reddish,  from  the  admixture  of 
hematin.  In  cases  of  protracted  jaundice,  I  have  occasionally  found  it  of  a 
pale-orange  hue.  It  is  of  a  soft,  unctuous  consistence,  like  hot  glue,  or  a 
thin  solution  of  starch,  without  smell,  and  of  a  faint  saline  taste.  Its  chemical 
constitution  is  fibrin,  in  union  with  albumen  and  serum.  Immersion  in  alco- 
hol renders  it  tough,  and  changes  its  color  from  white  to  buff. 

Examined  microscopically,  lymph  is  seen  to  consist  of  numerous  globules, 
of  a  spherical  shape,  nearly  homogeneous,  and  about  the  o -Vo  °f  an  mc^  'n 
diameter.  Delicate  fibrils,  straight,  parallel,  and  interspersed  with  innumer- 
able granules,  are  also  visible  in  it.  It  is  derived  directly  from  the  blood 
by  a  process  of  secretion,  and  is  identical  with  the  buffy  coat  and  the  blood- 
liquor  ;  possessing  vital  and  organizable  properties,  and  therefore  capable  of 
performing  important  duties  in  the  economy.  Being  always  deposited  in  a 
fluid  state,  it  soon  arranges  itself  in  various  forms  ;  now  as  an  amorphous 
mass  ;  now  as  a  tube,  as  in  the  larynx,  and  bowel  ;  at  one  time  as  a  lamella, 
and  at  another  as  a  distinct  band  ;  its  conformation  being  materially  influ- 
enced by  that  of  the  organ,  tissue,  or  cavity  in  which  it  is  effused. 

Lymph  does  not  always  exhibit  the  same  appearances  under  the  microscope 
any  more  than  it  does  under  the  naked  eye.  In  this  respect  it  shares  the  same 
fate  as  other  morbid  products.  I  cannot,  therefore,  recognize  the  doctrine 
of  an  essential  difference  in  the  character  of  the  effused  substance,  so  strenu- 
ously maintained  by  some  recent  pathologists,  believing,  as  I  do,  that  this 
difference  is  entirely  due  to  a  difference  in  the  state  of  the  part  and  system 
in  different  individuals,  localities,  and  grades  of  the  morbid  action.  Corpus- 
cular lymph,  as  it  has  been  termed,  differs  from  ordinary  lymph  only,  or 
chiefly /in  having  a  greater  number  of  exudation  globules,  and  less  of  healthy 
fibrin.  Hence,  it  is  generally  met  with  in  persons  of  deficient  vital  powers, 
with  an  impoverished  state  of  the  blood,  and  usually  manifests  a  disposition 
to  break  clown  and  become  effete. 

Fig.  7  displays  a  portion  of  recently-effused  lymph,  opaque,  white-colored, 
friable,  and  magnified  about  380  diameters,  from  an  inflamed  pleura.  It  is 
composed  of  globules,  smaller  molecules,  and  granular  matter  in  a  hyaline 
matrix.  In  the  lower  part  of  the  figure  the  granules  and  molecules  are 
shown  as  floating  in  serous  fluid.  In  fig.  8,  the  structure  of  the  effused  matter 
is  somewhat  different.  It  forms,  in  fact,  a  sort  of  false  membrane,  magnified 
800  diameters.  Numerous  corpuscles  are  seen,  more  or  less  globular,  and 
having  the  character  of  primary  cells;  the  intervening  texture  is  formed  of 


128  TERMINATIONS    AND    RESULTS    OF    INFLAMMATION. 

most  delicate  fibrils.     A  few  minute  granules  are  interspersed  through  the 
tissue. 

Fig.  7.  FiS-  8- 


Fig.  7.     Plastic  corpuscles  and  filaments  in  recent  lymph  exuded  on  the  pleura,     a.  The  corpuscles, 
unchanged  by  acetic  acid. 
Fig.  S.     Recent  lymph,  forming  false  membrane. 

The  period  at  which  the  organization  of  this  substance  takes  place  varies 
with  a  number  of  circumstances,  of  which  the  most  important  are,  the  plasti- 
city of  the  effused  matter,  the  nature  of  the  affected  tissue,  and  the  state  of 
the  general  system.  To  enable  it  to  attain  this  point  at  all  it  is  necessary 
that  it  should  have  a  strong  cell-life,  or  cell-force;  for  when  this  is  wanting 
the  development  of  cytoblasts  and  nuclei  is  either  impracticable,  or  it  occurs 
so  imperfectly  as  to  be  soon  arrested,  or,  at  all  events,  very  much  impaired. 
When  everything  is  favorable,  the  development  proceeds  very  rapidly ;  cells 
and  nuclei  are  formed  in  great  numbers,  and  these,  connecting  themselves 
with  each  other,  are  gradually  spread  out  into  fibres,  lying,  for  the  most  part, 
in  straight,  parallel  lines,  and  profusely  inlaid  with  granules,  as  in  fig.  9. 
Soon  after  this  process  has  begun,  vessels  show  themselves  in  the  new  pro- 
duet,  either  as  an  offspring  of  a  new  epigenesis,  or  as  an  extension  from  the 
neighboring  structures,  the  latter  being  by  far  the  more  common  source  of 
the  supply.     The  walls  of  the  vessels  are,  at  first,  very  frail  and  yielding,  so 


Fig.  9. 


Fig.  10. 
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Figs.  9  and  10,  frbm  Bennett,  show  nuclei  and  cells  developing  themselves  into  fibres:  whilst  fig.  11 
exhibits  a  perfect  fibrous  tissue. 

that  the  least  pressure  is  sufficient  to  rupture  them  and  cause  an  extravasa- 
tion of  their  contents.  Gradually,  however,  as  they  increase  in  ao-e,  they 
become  better  qualified  for  the  discharge  of  their  "functions,  and  In  time 
acquire  all  the  properties  of  the  natural  vessels.  When  fully  developed,  they 
can  be  easily  discovered  with  the  naked  eye,  and  readily  admit  fine  injecting 
matter.  The  veins  are  usually  disproportionably  large"  to  the  arteries  bin 
this  defect  also  ultimately  disappears.     Nerves  ami  absorbents  likewise  exist 
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but  whether  they  are  supplied  by  the  surrounding  tissues,  or  by  the  inherent 
powers  of  the  effused  matter  is  undetermined. 

The  arrangement  of  the  newly-formed  vessels  is  represented  in  the  annexed 
sketches.  Fig.  12  is  a  portion  of  coagulating  lymph  attached  by  a  narrow 
neck  to  the  peritoneal  coat  of  an  inflamed  intestine.  The  vessels  have  a 
ramiforra  disposition,  and  freely  anastomose  with  each  other.     Pig.  13  is  a 


Fig.  12. 


Fig.  13. 


Newly-formed  vessels  in  plastic  lymph. 


Vessels  in  false  membrane  of  the  pleura. 


piece  of  false  membrane  of  the  pleura.     The  vessels  are  large,  numerous, 
and  farther  advanced  than  in  the  other  sketch. 

There  are  some  situations  where  fibrin  is  never  organized,  however  strong 
its  vitality  may  be  at  the  moment  of  its  deposition.  Such  an  occurrence,  for 
example,  is  nearly  always  impossible  in  the  alimentary  canal  and  urinary 
bladder,  for  the  reason  that  the  irritating  and  heterogeneous  contents  of  these 
reservoirs  speedily  deprive  the  lymph  of  its  organizable  properties.  Site, 
then,  exercises  an  important  influence  upon  the  process,  which,  it  may  be 
added,  is  also  materially  affected  by  the  state  of  the  blood  and  solids  ;  the 
more  feeble  and  impoverished  these  are  the  less  likely  will  the  effused  sub- 
stance be  to  form  cells  and  nuclei,  vessels,  nerves,  and  absorbents. 

Lymph  is  susceptible  of  absorption  both  in  its  fluid  state  and  after  it  has 
been  changed  into  blastema  and  fibro-cellular  tissue.  This,  however,  does 
not  occur,  at  least  not  to  any  extent,  during  the  height  of  the  inflammation, 
by  which  it  has  been  produced;  on  the  contrary,  there  must  always  be  a 
marked  reduction  of  the  morbid  action  before  the  absorbent  vessels  can  be 
induced  to  take  hold  of  it ;  but  when  this  point  has  once  been  reached,  the 
process  often  goes  on  very  rapidly,  as  is  witnessed  in  fractures,  dislocations, 
wounds,  and  other  injuries,  in  which  the  swelling,  chiefly  caused  by  fibrinous 
deposits,  occasionally  completely  vanishes  in  a  few  days.  The  absorption 
will  of  course  be  more  difficult  when  the  lymph  has  become  organized,  when, 
in  fact,  it  not  unfrequently  effectually  resists  all  the  efforts  that  the  surgeon 
can  employ  to  get  rid  of  it.  The  opaque  spot  on  the  cornea  often  remains 
despite  of  the  most  protracted  treatment.  It  is  probable  that  lymph,  before 
it  can  undergo  absorption,  even  in  its  liquid  state,  is  broken  up  and  dissolved 
in  the  fluids  of  the  affected  parts;  being  thus  brought  more  readily  under  the 
influence  of  the  vessels. 

Moreover,  lymph  is  susceptible  of  various  kinds  of  degener'ation,  both  in 
its  early  and  in  its  more  advanced  stages,  just  like  other  deposits  and  forma- 
tions. When  recently  effused,  it  may  be  converted  into  pus,  especially  when 
it  is  aplastic  and  exposed  to  the  air ;  under  which  circumstances  it  also  fre- 
quently becomes  hard,  dry,  and  shrivelled,  losing  its  vitality,  and  assuming 
the  character  of  an  effete  substance.  It  also  undergoes  fatty  degeneration, 
both  before  and  after  vascularization  ;  and,  finally,  there  are  cases  in  which 
it  becomes  the  seat  of  pigmentary  deposits. 
VOL.  i.  —  9 
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1.    USES  OF   PLASTIC  MATTER. 

The  uses  of  coagulating  lymph  in  the  repair  of  disease  and  injury  were 
very  imperfectly  understood  by  the  older  surgeons,  and  hence  it  is  not  diffi- 
cult to  account' for  their  erroneous  principles  of  treatment,  A  few  only  had 
any  correct  notions  on  the  subject,  which,  however,  strange  as  it  may  appear, 
they  rarely  applied  in  practice.  Taliacotius,  although  he  knew  how  to  re- 
construct "mutilated  parts,  by  the  transplantation  of  integument  from  one 
region  of  the  body  to  another,  seems  never  to  have  thought  of  applying  the 
knowledge  thus  acquired  to  the  reunion  of  accidental  wounds.  Instead  of 
approximating  their  edges  and  keeping  them  together  for  a  certain  period, 
to  insure  their  adhesion,  the  older  surgeons  not  only  allowed  them  to  gape, 
but  took  great  pains  to  irritate  and  inflame  them,  thinking  thereby  to  rid  the 
part  and  system  of  noxious  humors.  No  person  with  such  an  injury  was 
deemed  safe  until  the  parts  had  passed  through  a  process  of  mundification, 
suppuration,  and  incarnation.  To  treat  them  otherwise  would,  in  their 
judgment,  have  subjected  them  to  great  hazard,  on  account  of  the  supposed 
retention  of  peccant  matter.  An  opportunity  must  be  afforded  for  the  escape 
of  this  matter,  and  the  period  consumed  in  this  delusive  treatment  often 
extended  through  several  months  even  in  the  most  insignificant  cases. 
Wounds  which,  if  properly  managed,  would  have  healed  in  a  few  days,  were 
thus  often  kept  open  for  an  incredible  length  of  time.  This  practice,  so  pre- 
judicial to  the  true  progress  of  surgery,  and  so  utterly  at  variance  with  the 
best  interests  of  humanity,  continued  in  vogue  until  the  time  of  John  Hunter, 
towards  the  close  of  the  last  century.  It  remained  for  this  illustrious  man 
to  point  out  the  properties  of  plastic  lymph,  and  to  describe  its  many  surgical 
uses.  Through  his  influence  a  happy  revolution  has  been  effected  in  the 
treatment  of  wounds  and  other  injuries,  as  well  as  in  the  various  plastic 
operations,  the  beneficial  effects  of  which  cannot  even  yet  be  fully  estimated. 

The  modern  practice  in  the  treatment  of  wounds  is,  as  soon  as  all  oozing 
of  blood  has  ceased,  to  approximate  their  edges  by  appropriate  dressings, 
and  to  retain  them  in  this  position  for  a  sufficient  length  of  time  to  insure 
their  reunion  by  the  organization  of  the  plasma  that  is  effused  between  them. 
But  little  inflammation  is  required  for  the  process,  and  hence  the  chief  duty 
of  the  surgeon  consists  in  keeping  the  parts  cool,  elevated,  and  at  rest.  The 
great  danger  is  in  doing  too  much,  thereby  thwarting  nature's  efforts  at 
repair.  All  heating  and  stimulating  applications  are  out  of  the  question,  as 
so  many  impediments  to  the  desired  action  ;  the  mind  and  body  are  kept 
free  from  excitement,  and  the  strictest  attention  is  paid  to  the  bowels,  diet, 
and  secretions ;  under  this  management  the  wound  generally  heals  in  a  few 
days,  the  bond  of  union  becoming  hourly  firmer  and  firmer  until  it  is  as  per- 
fect as  nature  can  make  it  by  the  conversion  of  the  plasma  into  fihro-cellular 
matter,  of  which,  however,  very  little  is  ordinarily  left  when  the  process  is 
completed. 

Parts  completely  separated  from  each  other,  and  immediately  replaced, 
will,  if  judiciously  managed,  often  reunite,  and  be  nearly,  if  not  quite,  as  use- 
ful as  before.  '  Numerous  cases,  of  a  well-authenticated  character,  are  upon 
record  of  bits  of  fingers,  the  nose,  and  the  ear  having  been  successfully  treated 
in  this  wise. 

It  was  upon  a  knowledge  of  the  plastic  properties  of  coagulating  lymph 
that  Taliacotius  founded  his  world  renowned  operation,  which  is  now  univer- 
sally known  by  his  name,  of  repairing  mutilated  noses,  lips,  and  ears.  His 
attention  was  originally  directed  to  the  subject  by  watching  the  effects  of  the 
grafting  of  trees ;  he  observed  that  the  transplanted  portion  not  only  con- 
tracted firm  adhesions  in  its  new  situation,  but  that  it  generally  grew  with 
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great  vigor,  and  ere  long  produced  most  excellent  fruit,  altogether  superior 
to,  and  different  from  that  of  the  parent  stock.  Possessed  of  a  profoundly 
inventive  genius,  he  was  led  to  believe  that  a  similar  operation  might  be  per- 
formed upon  man,  and  it  was  not  long  before  he  put  his  reasoning  to  the 
test  of  experiment.  His  success  was  complete,  and  the  result  was  that  he 
became  the  great  rhinoplastic  surgeon  of  his  day.  His  method  consisted  in 
raising  a  flap  of  integument  from  the  arm,  and  after  having  thoroughly  pared 
the  mutilated  organ,  in  sewing  the  raw  edges  accurately  together,  care  being 
afterwards  taken  to  maintain  the  parts  in  contact  with  each  other  until  they 
had  become  closely  and  inseparably  united.  The  Indian  method,  as  it  is 
termed,  differs  from  that  of  Taliacotius  mainly  in  this,  that  the  flap  of  skin  is 
generally  borrowed  from  the  immediate  vicinity  of  the  deformed  organ,  its 
pedicle  being  twisted  upon  itself  in  such  a  manner  as  not  to  interfere  injuri- 
ously with  its  circulation. 

Du  Hamel,  near  the  middle  of  the  eighteenth  century,  executed  some 
curious  experiments,  which,  as  having  a  direct  bearing  upon  the  present 
subject,  deserve  passing  notice,  notwithstanding  they  are  old  and  trite.  They 
consisted  in  ingrafting  the  spur  of  a  cock  upon  the  comb  of  the  same  animal, 
where,  especially  if  the  spur  was  a  young  one,  it  generally  promptly  united. 
In  one  instance  he  found  that  the  spur,  although  not  larger  than  a  hemp-seed  " 
when  the  operation  was  performed,  acquired  in  the  course  of  from  three  to 
four  years  a  length  of  several  inches.  The  experiment  was  subsequently 
repeated  by  John  Hunter  with  similar  results.  He  ascertained  not  only  that 
what  Du  Hamel  had  said  was  perfectly  true,  but  that,  if  the  testicle  of  a  cock 
be  transplanted  into  the  abdomen  of  a  hen,  such  complete  union  will  occur 
between  them  as  to  permit  minute  injecting  matter  readily  to  pass  from  the 
vessels  of  the  one  into  those  of  the  other. 

The  fact  that  a  tooth,  extracted  by  mistake,  will,  if  immediately  replaced 
in  its  socket,  speedily  reunite,  and  ultimately  regain  its  former  hold,  has  long 
been  familiar  to  dentists.  It  was  formerly  supposed  that  the  adhesion  was 
always  imperfect,  but  that  this  is  not  so  is  shown  by  the  circumstance  that  the 
vascular  connection  between  the  tooth  and  the  socket  may  be  demonstrated 
by  injection.  The  knowledge  of  this  fact  led  to  the  painful  and  disgusting 
practice,  so  much  in  vogue  in  the  last  century,  of  transplanting  teeth  from 
the  mouth  of  one  person  into  that  of  another,  and  which  was  finally  abolished 
only  when  it  was  discovered  that  it  was  fraught  with  danger,  on  account  of  its 
liability  to  transmit  disease. 

Finally,  there  is,  as  an  additional  illustration  of  this  interesting  subject, 
the  singular  experiment  of  John  Hunter  of  inserting  afresh  human  tooth  into 
the  comb  of  a  cock,  where  it  took  root,  and  became  firmly  fixed,  new  vessels 
extending  up  into  the  cavity  of  the  fang,  as  was  ascertained  by  injection  after 
the  death  of  the  animal. 

Curious  and  instructive  as  the  above  experiments  are,  they  hardly  equal, 
in  point  of  interest,  many  of  those  that  have  been  performed  by  the  modern 
surgeon  upon  the  human  subject  for  the  relief  of  mutilated  structures. 
"Whether  science  has  attained  its  highest  triumphs  in  the  department  of 
plastic  surgery,  or  whether  it  is  capable  of  still  further  achievements,  time 
alone  can  determine. 

The  good  effects  of  plasma  are  exhibited  in  various  other  processes,  as  in 
the  suppression  of  hemorrhage,  and  the  radical  cure  of  hernia.  In  the 
former,  the  patient  wrould  inevitably  bleed  to  death  if  it  were  not  for  the 
agency  of  lymph  in  sealing  up  the  mouth  of  the  vessel  by  attaching  the  in- 
ternal clot  firmly  to  its  surface.  In  hernia  a  radical  cure  can  only  be  effected 
through  the  intervention  of  plastic  matter,  thrown  out  in  consequence  either 
of  the  pressure  of  a  well-adjusted  truss,  or  the  injection  of  some  irritating 
fluid,  causing  inflammatory  action  in  the  parts  around. 
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Plastic  matter  is  often  of  service  in  circumscribing  morbid  action,  and  in 
inclosing  foreign  bodies.  In  abscess  a  wall  of  lymph  is  generally  formed 
around  the  pus,  effectually  preventing  its  diffusion  among  the  surrounding 
tissues.  Occasionally  the  fluid  is  inclosed  by  a  distinct  membrane,  derived 
from  the  fibrin  of  the  blood,  and  possessed  of  a  high  degree  of  organization. 
In  carbuncle  and  erysipelas  the  lymph  is  usually  of  an  aplastic  nature,  and 
therefore  incompetent  to  prevent  the  extension  of  the  disease.  Balls,  needles, 
pins,  and  various  other  foreign  bodies  are  occasionally  inclosed  in  a  manner 
similar  to  pus,  and,  in  consequence,  often  remain  harmless  tenants  of  the 
body  for  many  years. 

Again,  plasma  is  of  service  in  obviating  accidents.  Thus,  in  abscess  of  the 
lung,  if  it  were  not  for  the  intervention  of  the  fibrin  of  the  blood,  the  mat- 
ter would  often  break  into  the  cavity  of  the  chest,  and  destroy  life  in  a  few 
days,  if  not  in  a  few  hours.  How  then  is  this  untoward  occurrence  pre- 
vented ?  Simply  by  the  development  of  inflammation  in  the  pulmonary 
pleura,  followed  by  a  deposit  of  lymph,  which  thus  becomes  the  bond  of  ad- 
hesion between  this  membrane  and  the  costal  pleura  ;  so  that  by  the  time 
the  matter  reaches  the  surface  an  effectual  barrier  is  opposed  to  its  effusion, 
in  consequence  of  which  it  generally  discharges  itself  through  a  contiguous 
bronchial  tube.  A  similar  occurrence  takes  place  in  abscess  of  the  liver  in 
relation  to  the  peritoneum  and  intestinal  tube.  In  typhoid  fever  the  glands 
of  Peyer  are  often  perforated,  and  yet  it  seldom  happens  that  the  contents 
of  the  bowel  escape  into  the  abdominal  cavity,  simply  because  of  this  wise 
provision  of  nature  in  gluing  together  the  contiguous  serous  surfaces. 

Finally,  lymph  is  of  use  in  obliterating  serous  cavities.  In  the  radical 
cure  of  hydrocele,  a  disease  which  has  its  seat  in  the  vaginal  tunic  of  the 
testicle,  an  operation  is  performed  which  has  for  its  object  the  establishment 
of  a  certain  degree  of  inflammation,  followed  by  a  deposit  of  fibrin,  just  suf- 
ficient to  cover  the  opposing  surfaces,  and  to  insure  their  permanent  aggluti- 
nation. Serous  cysts  are  treated  upon  similar  principles  ;  and  modern  sur- 
gery has  been  emboldened  to  inject  even  some  of  the  movable  joints,  the 
abdomen,  and  ovarian  tumors  with  irritating  fluids,  for  the  radical  cure  of 
dropsical  diseases  of  these  parts. 

2.    INJURIOUS  EFFECTS  OF  PLASTIC  MATTER. 

But  lymph  is  capable  of  producing  injurious  effects  as  well  as  beneficial ; 
nature's  operations  cannot  always  be  controlled  by  art,  and  it  is  therefore  not 
surprising  that  she  should  often  overleap  the  bounds  of  discretion  when  she  is 
depleting  the  inflamed  structures  by  effusion  of  plastic  matter.  Immense  mis- 
chief is  frequently  done  in  this  manner,  within  a  few  hours  after  the  commence- 
ment of  the  morbid  action  ;  mischief  which  it  may  require  months  of  the  most 
judicious  and  persevering  efforts  of  the  surgeon  to  eradicate.  Examples  of 
this  occurrence  are  daily  met  with  in  practice,  and  serve  as  mortifying  illus- 
trations of  the  impotency  and  imperfection  of  our  art,  as  well  as  of  the  per- 
verseness  of  disease. 

Among  the  more  common  and  obvious  effects  of  this  description  are  the 
following :  1.  Mechanical  obstruction  of  the  natural  outlets  of  the  body. 
2.  Change  of  structure  by  interstitial  deposits.  3.  Abnormal  adhesions. 
4.  Induration  and  enlargement. 

a.  An  example  of  mechanical  obstruction  from  a  deposit  of  lymph  is  afforded 
by  what  occurs  in  the  windpipe  in  plastic  croup,  the  principal  anatomical 
character  of  which  is  the  formation  of  a  false  membrane,  which  often  moulds 
itself  accurately  to  the  shape  of  the  tube,  and  which,  especially  when  it  ex- 
tends high  up  into  the  larynx,  may  become  a  source  of  suffocation  by  imped- 
ing the  entrance  of  the  air  into  the  lungs.     In  rare  cases  the  membrane  is 
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detached  and  expectorated;  but  generally  it  remains  in  spite  of  our  remedies, 
and  speedily  destroys  the  patient.  Not  even  an  artificial  opening  into  the 
trachea  will  usually  avert  this  event. 

In  some  of  the  mucous  canals  this  matter  is  poured  out  beneath  the  lining 
membrane  instead  of  upon  its  free  surface,  where,  becoming  organized,  it 
leads  to  permanent  contraction  of  the  tube.  It  is  in  this  manner  that  stric- 
ture is  formed  ;  when  the  case  is  a  very  bad  one,  lymph  may  also  be  effused 
into  the  substance  of  the  lining  membrane,  and  even  upon  its  free  surface,  as 
is  seen  in  what  is  called  the  bridle-stricture  of  the  urethra,  which,  however, 
is  exceedingly  rare. 

b.  Change  of  structure  by  interstitial  deposit  of  lymph  occurs  in  almost  all 
cases  of  inflammation,  however  slight  or  however  situated.  In  pneumonitis, 
it  closes  up  the  air-cells  and  minute  bronchial  tubes,  as  well  as  the  cells  of 
the  connective  areolar  tissue,  producing  what  is  called  hepatization  of  the 
lungs.  Opacity  of  the  cornea,  acting  obstructingly  to  the  rays  of  light,  is  the 
invariable  result  of  a  deposit  of  plastic  matter  either  beneath  its  conjunctival 
covering  or  in  its  inter-lamellar  structure. 

c.  Abnormal  adhesions,  wherever  found,  are  occasioned  by  this  substance, 
thrown  out  as  a  consequence  of  inflammatory  action.  The  effects  of  such  ad- 
hesions are  always  more  or  less  prejudicial.  In  the  thoracic  cavity,  they 
confine  and  restrain  the  play  of  the  heart  and  lungs ;  in  the  abdomen,  they 
often  become  a  source  of  internal  strangulation ;  in  the  mucous  outlets,  as  in 
the  vagina  and  uterus,  they  may  produce  complete  occlusion  of  their  orifices; 
and  in  the  vessels,  especially  the  arteries,  they  sometimes  induce  obliteration 
of  the  largest  sized  trunks.  Abnormal  adhesions  between  the  bowel  and  the 
sac  in  hernia  are  sometimes  a  cause  of  its  irreducibility. 

Great  mischief  is  often  done  by  deposits  of  lymph  into  the  joints.  If  the 
matter  be  not  promptly  removed  by  the  absorbents,  nature  makes  an  effort  to 
organize  it,  and  to  convert  it  into  an  adventitious  structure,  which,  under- 
going various  mutations,  at  length  assumes  the  properties  of  the  osseous 
tissue,  at  the  same  time  that  it  effectually  destroys  the  motions  of  the  articu- 
lation. The  case,  in  fact,  is  one  of  bony  anchylosis,  and  no  treatment  that 
can  be  brought  to  bear  upon  it  will  be  of  any  avail  in  regaining  the  functions 
of  the  part. 

d.  Among  the  more  frequent  and  distressing  evils  of  plastic  deposits  are 
induration  and  enlargement,  or  hardening  and  thickening  of  the  organs  and 
tissues.  Such  occurrences  are  generally  exceedingly  annoying,  often  severely 
taxing  the  patience  of  the  sufferer  and  the  skill  of  the  professional  attendant. 
They  are  the  direct  result  of  interstitial  deposits,  which  often  manifest  an 
early  tendency  to  organization  and  transformation,  and  which  none  but  the 
most  determined  perseverance  in  the  use  of  remedies  can  enable  us  ultimately 
to  overcome.  The  stiff  and  thickened  joint,  the  indurated  and  enlarged 
testicle,  the  hypertrophied  spleen,  liver,  and  lymphatic  gland,  the  hardened 
and  enlarged  tonsil,  are  literally  living  witnesses  to  the  truth  of  this  statement. 


TREATMENT. 

The  treatment  of  lymphization  is  to  be  conducted  upon  general  antiphlo- 
gistic principles ;  undue  action  is  to  be  repressed,  and  the  absorption  of 
effused  matter  is  to  be  promoted.  To  accomplish  the  first  of  these  objects, 
the  ordinary  local  and  constitutional  measures  are  employed;  for  the  second, 
sorbefacients  are  necessary,  as  mercury  and  iodide  of  potassium  internally, 
and  the  tincture  of  iodine,  liniments,  and  embrocations  externally.  In  the 
acute  stage  of  the  disease,  while  secretion  is  still  active,  purgatives  and  anti- 
monials,  with  the  liberal  exhibition  of  calomel,  constitute  the  chief  means  of 
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relief;  but  the  tendency  to  deposit  having  ceased,  their  use  is  dispensed  with, 
all  except  the  mercury,  which  is  now  given  in  minute  doses,  and  with  a  view 
strictly  to  its  alterative  effect;  it  is  often  carried  to  slight  ptyalism,  the 
mouth  and  gums  being  maintained  in  a  tender  condition  for  perhaps  several 
weeks  consecutively;  or,  with  an  occasional  interval,  for  even  a  much  longer 
period.  In  the  latter  event,  the  bichloride  frequently,  if  not  generally,  forms 
a  valuable  substitute  for  the  calomel;  less  likely  to  act  hurtfully,  and  yet,  at 
the  same  time,  very  effectually  stimulating  the  absorbents.  In  such  cases, 
too,  small  doses  of  tartar  emetic  often  produce  a  most  salutary  influence ;  its 
action  being  hardly  inferior  to  that  of  mercury  itself,  with  which  it  may  fre- 
quently be  advantageously  combined.  When  the  inflammatory  action  has 
pretty  much  subsided,  its  products,  especially  the  serous  and  plastic,  are 
generally  easily  gotten  rid  of  by  hydrochlorate  of  ammonia,  or  iodide  of 
potassium,  administered  in  doses  varying  from  three  to  twenty  grains,  in 
aqueous  solution,  three  times  in  the  twenty-four  hours ;  strict  attention  being 
paid,  meanwhile,  to  the  diet  and  bowels.  When  the  case  is  obstinate,  an 
occasional  mercurial  will  constitute  a  valuable  addition. 

Among  the  more  beneficial  topical  means  are,  the  dilute  tincture  of  iodine, 
applied  twice  in  the  twenty-four  hours;  inunctions  with  mercurial  and  other 
unguents,  particularly  that  of  the  iodide  of  lead;  stimulating  embrocations; 
and  steady,  uniform  support  with  the  bandage.  Various  kinds  of  plasters, 
as  the  common  mercurial,  the  compound  galbanum,  and  others  of  a  kindred 
nature,  are  also  frequently  serviceable.  Washing  the  part  well,  when  acces- 
sible, twice  a  day  with  hot  water  and  Castile  soap,  and  then  using  dry  fric- 
tion upon  it,  often  do  more  good  than  anything  else.  In  some  cases,  again, 
cold,  especially  in  the  form  of  the  douche,  acts  very  beneficially,  affording 
relief  when  everything  else  seems  to  fail.  In  the  case  of  the  joints  passive 
motion  must  be  carefully  performed,  at  first  once,  and  then  twice  a  day,  to 
prevent  anchylosis  from  the  organization  of  the  fibrinous  bands  which  are  so 
liable  to  form  during  the  progress  of  synovitis. 

When  the  object  is  simply  to  assist  nature  in  her  efforts  at  repairing  injury, 
as  a  wound  or  fracture,  care  should  be  taken,  on  the  one  hand,  that  the 
attendant  action  is  not  too  low,  and,  on  the  other,  that  it  does  not  transcend 
the  tibrinizing  limits.  By  over-officiousness  the  system  may  be  so  exhausted 
as  to  render  the  proper  supply  of  lymph  in  the  part  a  matter  of  impossibility, 
or  such  a  state  of  the  constitution  may  be  brought  about  by  the  effects  of 
previous  disease,  intemperance,  or  inadequate  nutrition  from  the  want  of 
proper  food.  However  induced,  it  should  claim  prompt  attention,  every 
effort  being  made,  by  the  use  of  tonics,  stimulants,  and  other  invigorating 
measures,  to  supply  the  blood  with  the  requisite  material  for  the  deposition 
of  fibrin  ;  all  debilitating  topical  applications  being  at  the  same  time  dis- 
continued. Over-action,  on  the  contrary,  is  met  by  the  usual  antiphlogistic 
means,  carefully  and  warily  applied,  lest  harm  should  result  from  the  too 
rapid  reduction  of  the  vital  powers.  The  management  of  the  reparative 
process  always  demands  great  judgment  and  vigilance. 


SECT.  IV.— SUPPURATION  AND  ABSCESS. 

Suppuration  is  the  process  by  which  pus  is  formed,  and  is  one  of  the  most 
frequent,  as  it  is  certainly  one  of  the  most  important,  of  the  results,  events 
or  conditions  of  inflammation.  Its  presence,  as  a  general  rule,  is  denotive  of 
a  higher  grade  of  excitement  than  a  mere  deposition  of  serum  and  plastic 
matter,  which,  however,  are  nearly  always  associated  with  it.  But  it  most 
not  be  supposed  that  the  reverse  of  this  proposition  is  true  ;  for  inflammation 
often  exists  in  a  severe  degree,  with  an  abundant  effusion  of  the  watery  and 
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fibrinous  elements  of  the  blood,  and  yet  there  is  not  the  slightest  evidence  of 
suppuration. 

It  was  formerly  supposed  that  suppuration  might  occur  without  the  agency 
of  inflammation,  and  there  seems  to  be  still  a  lingering  disposition  on  the 
part  of  some  pathologists  to  adhere  to  this  doctrine,  if  not  by  direct  advocacy, 
at  least  by  implication.  The  opinion  doubtless  had  its  origin  in  the  fact  that 
there  are  occasionally  cases  of  suppuration  in  which  large  quantities  of  pus 
are  thrown  off,  without  any  evidence  of  the  ordinary  phenomena  of  inflamma- 
tion, such,  especially,  as  pain,  heat,  and  discoloration  of  the  structures  in 
which  the  matter  is  formed,  or  any  constitutional  disorder  ;  the  whole  process 
being  apparently  conducted  as  if  both  the  part  and  system  were  unconscious 
of  what  is  going  on.  Such  cases  are  by  no  means  infrequent,  and  yet  if  they 
be  carefully  investigated,  or  traced  through  the  various  stages  of  their  pro- 
gress up  to  the  dissection  of  the  affected  tissues,  the  most  satisfactory  proof 
will  be  afforded  of  their  phlogistic  nature.  In  a  cold,  strumous  or  scrofulous 
abscess,  for  example,  which  has  so  often  served  as  the  basis  for  this,  now 
nearly  exploded  idea,  and  the  formation  of  which  is  sometimes  the  work  of 
several  months,  inflammation  is  just  as  much  concerned  in  the  production  of 
its  contents,  as  in  a  phlegmonous  boil  that  is  developed  in  three  or  four  days 
The  only  difference  is,  that  in  the  one  the  morbid  process  moves  on  slowly 
and  almost  imperceptibly,  while  in  the  other  it  proceeds  very  rapidly,  and  is 
accompanied  by  such  well-marked  symptoms  as  to  render  it  impossible  to 
mistake  their  character. 

Pus  may  be  formed,  as  is  well  known,  without  any  breach  of  continuity  of 
the  affected  parts.  This  mode  of  suppuration  is,  in  fact,  very  common,  not 
only  in  the  serous  cavities,  but  throughout  nearly  the  whole  of  the  mucous 
system.  It  is  not,  however,  confined  to  these  textures.  In  the  cellular  sub- 
stance, lungs,  brain,  liver,  and  other  viscera,  nothing  is  more  frequent  than 
suppuration,  without  any  ulceration  whatever  in  the  inceptive  stages  of  the 
morbid  action. 

The  formation  of  purulent  matter  does  not  take  place  with  equal  facility 
in  all  the  organs  and  textures.  Of  the  viscera,  those  which  are  most  prone 
to  take  on  suppurative  action  are  the  liver,  lungs,  and  brain  ;  of  the  tissues, 
the  cellular,  cutaneous,  mucous,  and  serous.  In  the  fibrous,  cartilaginous, 
tendinous,  and  osseous  textures,  this  fluid  forms  with  difficulty,  and  is  seldom 
of  a  thick,  consistent  nature.  Of  the  mucous  system  some  portions  are  more 
liable  to  be  affected  with  suppuration  than  others.  Thus,  it  is  much  more 
common  to  find  pus  in  the  colon  than  in  the  stomach  or  ileum,  in  the  vagina 
than  in  the  uterus,  in  the  urethra  than  in  the  urinary  bladder,  in  the  nose 
than  in  the  mouth,  in  the  fauces  than  in  the  oesophagus,  in  the  bronchia  than 
in  the  larynx.  So,  likewise,  in  the  serous  system,  suppuration  is  more  fre- 
quent in  some  situations  than  in  others  ;  as,  for  example,  in  the  pleura,  the 
vaginal  tunic  of  the  testicle,  and  the  lining  membrane  of  the  larger  joints 
In  the  subcutaneous  cellular  texture,  pus  is  most  readily  formed  in  those 
parts  which  are  remote  from  the  central  organ  of  the  circulation.  The  blood- 
vessels do  not  often  suppurate,  except  when  wounded;  and  the  same,  so  far 
as  we  know,  is  the  case  with  the  absorbents.  The  lymphatic  ganglions,  how- 
ever, are  very  frequently  affected  in  this  way,  especially  those  of  the  axilla, 
the  groin,  the  mesentery,  and  the  base  of  the  lower-jaw,  particularly  in  per- 
sons who  are  predisposed  to  scrofulous  disease.  The  nervous  tissue  seldom 
suppurates,  and  the  muscular  still  more  rarely.  From  all  these  facts  we  may 
deduce  the  axiom,  that  those  structures  are  most  prone  to  form  matter  which 
contain  the  largest  amount  of  loose  cellular  substance,  and,  conversely,  that 
those  which  possess  this  tissue  sparingly  always  suppurate  with  difficulty, 
requiring  in  general  a  much  longer  period,  and  elaborating  a  less  perfect 
fluid. 
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The  period  at  which  suppuration  may  occur  after  the  establishment  of 
inflammation  varies,  on  an  average,  from  twenty-four  hours  to  three  or  four 
days,  depending  upon  the  nature  and  situation  of  the  affected  tissues,  the 
intensity  of  the  morbid  action,  and  also,  and  that  in  a  material  manner,  upon 
the  condition  of  the  system,  and  the  character  of  the  exciting  cause.  Mucous 
membranes,  especially  if  exposed  to  the  air,  generally  suppurate  very  readily, 
having,  as  it  were,  a  predisposition  to  take  on  this  kind  of  action  ;  serous 
membranes,  on  the  contrary,  suppurate  with  difficulty,  one  reason  of  which 
is  that,  being  arranged  in  the  form  of  shut  sacs,  they  do  not  feel  the  stimulus 
of  the  atmosphere  ;  another,  doubtless,  is  the  fact  that  such  structures,  when 
irritated,  are  naturally  inclined  to  furnish  lymph  rather  than  pus,  their 
organization  peculiarly  fitting  them  for  that  office.  The  same  difference 
exists  between  the  veins  and  arteries,  and  it  is  practically  fortunate  that  it 
does  ;  otherwise  the  danger  of  wounds,  whether  the  result  of  accident  or 
design,  requiring  the  ligation  of  the  principal  arteries,  would  be  much  greater 
than  experience  has  shown  it  to  be.  No  surgeon  likes  to  tie  a  large  vein, 
well  knowing  that  the  operation  may  be  followed  by  fatal  suppuration  of  its 
lining  membrane.  In  some  of  the  internal  viscera,  as  the  brain  and  liver, 
pus  sometimes  forms  with  great  rapidity,  as  is  seen  in  cases  of  injuries  of 
these  organs.  Matter,  other  things  being  equal,  forms  more  rapidly  when 
the  inflammation  is  very  intense  than  when  it  is  comparatively  mild.  A 
wound  inflicted  upon  an  unhealthy  or  intemperate  person  will  be  more  likely 
to  run  speedily  into  suppuration  than  one  of  a  similar  character  occurring  in 
an  individual  of  sound  constitution  and  regular  habits.  A  phlegmonous  boil 
will  usually  begin  to  deposit  pus  in  from  twenty-four  to  thirty-six  hours, 
whereas  a  chancre  does  not  furnish  any,  so  far  as  we  are  able  to  judge,  until 
the  beginning  of  the  fourth  day.  In  variola,  the  suppurative  process  is 
generally  not  fully  established  until  about  the  ninth  day. 

Exposure  of  an  inflamed  surface  to  the  air  greatly  promotes  suppurative 
action,  and  is,  consequently,  directly  hostile  to  adhesion.  The  more  nicely 
the  edges  of  a  wound  are  approximated,  the  greater,  all  other  things  being 
equal,  will  be  the  probability  of  speedy  and  permanent  reunion,  and  con- 
versely. Serous  membranes,  as  already  stated,  have  naturally  a  disposition, 
when  inflamed,  to  pour  out  lymph,  and  become  glued  together ;  but  whenever 
they  lose  the  character  of  closed  sacs,  as  they  necessarily  do  when  they  are 
accidentally  opened,  the  morbid  action,  consequent  upon  the  injury,  is  certain 
to  be  followed  by  the  formation  of  pus,  especially  if  the  air  is  permitted  to 
have  free  access  to  them  for  any  length  of  time. 

Pus  originally  appears  in  the  form  of  distinct  globules,  which  are  dispersed 
through  the  affected  structures,  and  can  be  easily  recognized  by  their  pale 
yellowish  color.  As  the  purulent  particles  increase  in  number,  they  gradually 
become  confluent  by  the  removal  of  the  parts  concerned,  and  in  this  way  the 
matter  is  at  length  collected  into  an  abscess. 

The  symptoms  which  characterize  the  suppurative  process  will  claim  special 
attention  when  we  come  to  speak  of  abscesses.  Meanwhile,  it  will  suffice  to 
observe,  in  general  terms,  that  they  are  such  as  denote  the  existence  of  ordi- 
nary inflammation,  with  an  increase,  more  or  less  considerable,  of  the  local 
and  constitutional  disturbance. 

Pus,  the  product  of  suppuration,  has  been  an  object  of  anxious  study  from 
the  earliest  ages  of  the  profession  down  to  the  present  time;  but  it  has  only 
been  within  a  comparatively  recent  period  that  any  real  and  reliable  light  has 
been  thrown  upon  its  physical,  chemical,  and  microscopical  properties. 

When  genuine,  or,  as  it  is  not  unaptly  termed,  good,  healthy,  or  laudable 
pus  is  of  a  white,  yellowish  tint,  opaque,  homogeneous,  of  a  sweetish  taste' 
without  any  particular  smell,  and  of  the  consistence  of  thin  cream.     It  is 
heavier  than  water,  in  which  it  is  partly  dissolved,  emits  a  faint,  mawkish  odor 
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on  being  heated  to  the  natural  temperature  of  the  body,  resists  putrefaction 
with  remarkable  pertinacity,  and  is  coagulated  by  heat,  alcohol,  and  hydro- 
chlorate  of  ammonia.  Pus  freezes  less  rapidly  than  water,  and  when  thawed 
does  not  regain  its  original  properties. 

The  specific  gravity  of  pus  is  liable  to  considerable  variation.  It  is  less 
than  that  of  blood,  and  greater  than  that  of  serum.  According  to  Gueter- 
bock,  it  ranges  from  1030  to  1033.  In  seven  distinct  examinations  of  pus, 
taken  from  abscesses  in  different  situations — as  the  thigh,  arm,  axilla,  back, 
pleura,  and  the  lung  in  pulmonary  phthisis — Dr.  John  Davy  found  the  specific 
gravity  as  low  in  one  as  1021,  and  in  another  as  high  as  1042.  This  great 
disparity  is  mainly  attributable  to  two  circumstances,  the  unusual  quantity  of 
the  solid  ingredients,  and  the  variable  density  of  the  liquid  part. 

The  chemical  constitution  of  pus  has  been  examined  by  a  great  number  of 
experimentalists,  and  the  results  of  their  investigations  tend  to  show  that  it 
contains  most  of  the  elements  of  the  blood.  The  following  analysis  is  by 
Gueterbock,  from  the  pus  of  an  abscess  in  the  human  breast. 


Water  ........ 

Fat,  soluble  only  in  boiling  alcohol  .... 

Fat  and  osmazome,  soluble  in  cold  alcohol 

Albumen,  pyine,  pus  globules  and  granules,  soluble  neither  iu 
hot  nor  in  cold  alcohol  ..... 

Loss  ........ 


86.1 
1.6 
4.3 

7.4 
0.6 


100.0 


Lehmann  has  investigated  the  chemical  composition  of  the  different  ele- 
ments of  pus  with  great  care.  Normal  pus  he  found  to  contain  from  14  to 
16§  of  solid  constituents,  of  which  from  5-6g  belonged  to  mineral  or  inor- 
ganic substances.  The  most  usual  insoluble  salts  of  pus  are  the  phosphates 
of  lime  and  magnesia,  and  the  sulphate  of  lime;  the  principal  part  of  the 
soluble  salts  is  furnished  by  chloride  of  sodium.  The  quantity  of  fat  was 
found  to  vary  from  2-6§ ;  the  quantity  of  albumen  in  the  serum  from  1.2  to 
3.7§.  Casein  and  the  coloring  matter  of  the  blood  do  not  occur  in  normal 
pus.  A  substance  which  usually  enters  into  the  composition  of  pus  is  pyine. 
Gueterbock,  who  discovered  it,  considers  it  as  a  peculiar  animal  principle. 
Its  exact  nature  is  not  understood.  It  is  supposed  by  some  to  be  an  oxide 
of  protein,  by  others  a  form  of  fibrin.  It  can  be  precipitated  from  pus  by 
acetic  acid,  or  by  alum.     It  is  soluble  in  water,  but  insoluble  in  alcohol. 

Pus  occasionally  contains  a  peculiar  substance,  denominated  pyocyanine ; 
it  imparts  a  bluish  or  greenish  hue  to  the  contents  of  certain  abscesses,  and 
to  the  discharges  of  certain  ulcers,  but  its  real  nature  is  not  well  understood. 

With  regard  to  the  composition  of  the  com- 
pound part  of  the  pus  globules  we  possess  no 
positive  knowledge.  The  cell  walls,  contents, 
and  nuclei,  react  like  protein  bodies,  and  are 
probably  of  an  albuminous  nature.  The  cell  walls 
are  dissolved  by  acids,  but  resist  the  action  of 
alkalies. 

Pus,  microscopically  examined,  is  found  to  be 
composed  of  numerous  small  corpuscles  suspended 
in  a  thin,  transparent  fluid,  called  the  pus-liquor. 
These  little  bodies,  which  have  received  the  name 
of  pus  globules,  are  generally  of  a  spherical  form, 
and  vary  in  size  from  the  5oVotn  to  tne  Woota 
of  an  inch  in  diameter.     They  are  mostly  very  _  ,     , 

....       f  ,.  n         i  •    i  a.    Natural    appearance   ot    pus 

granular,  and  possess  a  delicate  cell  wall,  which     corpuscles>    6.  Appearance  after 
becomes  distinct  on  the  addition  of  water.     They     the  application  of  acetic  acid. 


Fig.  14. 
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are  nucleated  ;  some  containing-  one  well-defined  nucleus,  others  two,  three, 
or  more  small  nuclear  bodies.  Acetic  acid  has  the  effect  of  rendering  them 
apparent ;  the  cell-contents  and  wall  becoming  transparent  under  its  influ- 
ence, especially  if  the  acid  be  undiluted.  Fig.  14  exhibits  pus  corpuscles  in 
their  natural  state  as  well  as  their  appearance  when  acted  upon  by  acetic 
acid. 

These  corpuscles  float  in  the  pus-liquor,  and  are  intermixed  with  various 
other  solid  elements,  as  granules,  shreds  of  fibrin,  and  exudation  corpuscles; 
also, at  times,  with  small  homogeneous,  non-nucleated  corpuscles,  termed  pyoid. 

Pus  is  liable  to  be  modified  in  its  properties  by  the  presence  of  extraneous 
substances,  such  as  grumous  blood,  fibrin,  cholesterine,  and  the  debris  of  the 
organs  and  textures  in  which  it  is  formed.  In  common  phlegmon,  it  often 
contains  shreds  of  cellular  tissue,  of  a  dirty  grayish  color,  not  unlike  wet  tow. 
The  brownish  matter  found  in  certain  abscesses  of  the  liver  probably  derives 
its  color  and  consistence  from  the  intermixture  of  the  softened  and  broken- 
down  hepatic  parenchyma.  In  suppuration  of  the  different  glands,  the  pus 
is  not  unfrequently  mingled  with  the  product  of  their  secretion.  Thus,  in 
the  kidney,  it  may  blend  itself  with  the  urine,  in  the  liver  with  the  bile,  in 
the  mamma  with  the  milk,  in  the  testicle  with  the  semen.  Purulent  matter  is 
sometimes  very  fetid,  probably  from  the  extrication  of  sulphuretted  hydrogen. 

The  different  varieties  of  pus  have  received  different  names.  When  the 
fluid  is  of  a  whitish  color,  creamy  in  its  consistence,  and  composed  of  a  great 
number  of  globules,  it  is  said  to  be  healthy,  pure,  or  laudable,  in  reference  to 
the  process  by  which  it  is  produced,  which  is  of  a  healthy,  sanative,  or  re- 
storative nature.  It  is  usually  met  with  in  suppurating  wounds,  in  healing 
ulcers,  and  in  phlegmonous  abscesses.  Its  properties  have  already  been  suf- 
ficiently described. 

Sanious,  serous,  ichorous,  or  sanguinolent  pus  is  thin,  almost  transparent, 
of  a  yellowish,  oily,  or  reddish  color,  and  generally  so  acrid  as  to  erode  the 
parts  with  which  it  comes  in  contact.  It  is  a  product  of  unhealthy  inflam- 
mation, and  is  principally  observed  in  caries  of  the  bones,  in  irritable  ulcers, 
and  in  open  cancer.  This  variety  of  pus  is  frequently  blended  with  grumous 
blood,  flakes  of  fibrin,  and  the  debris  of  the  affected  tissues. 

Fibrinous  pus  consists  of  common  pus  in  combination  with  lymph.  It  is 
of  a  whitish,  grayish,  or  cineritious  color,  and  of  a  semi-liquid," concrete,  or 
lardaceous  consistence.  Under  the  microscope,  it  displays  the  globules  of 
healthy  pus,  with  numerous  other  cells  and  fibres  of  irregular  shape.  It  is 
commonly  found  in  the  joints,  the  splanchnic  cavities,  in  metastatic  abscesses, 
and  in  carbuncular  inflammation.  Its  presence  denotes  a  high  degree  of 
morbid  action. 

Scrofulous  pus  is  mostly  seen  in  pulmonary  caverns,  cold  abscesses,  scrofu- 
lous disease  of  the  joints,  and  chronic  inflammation  of  the  lymphatic  gan- 
glions. After  standing  a  little  while,  it  usually  separates  into  two  parts,  of 
which  one  is  thick,  straw-colored,  and  inodorous;  the  other,  which  rests  on 
the  surface,  thin,  ropy,  and  mixed  with  small,  opaque,  curdy  flakes.  When 
scrofulous  pus  is  long  retained  it  may  acquire  a  disagreeable,  nauseous  smell, 
not  unlike  the  pollen  of  the  chestnut;  at  other  times  it  is  excessively  fetid.' 
The  attendant  action  is  usually  very  languid. 

There  is  a  variety  of  pus  to  which,  from  its  admixture  with  mucus,  the 
term  mu co-purulent  is  applied.  It  is  usually  a  product  of  a  high  decree  of 
inflammation  of  the  various  outlets  of  the  body,  particularly  the  nose  eve 
bronchial  tubes,  and  genito-urinary  apparatus.  The  mucus  which  proceeds 
from  these  surfaces  in  the  healthy  state  is  composed  of  a  transparent  fluid 
and  of  abraded  epithelial  cells,  flat,  and  irregularly  sided  with  a  central  nu- 
cleus.     In    addition  to  these,  the   microscope   detects   numerous   granular 
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masses  and  spherical  globules,  similar  to  those  of  pus ;  the  whole  being  sus- 
pended in  a  viscid,  transparent,  ductile  fluid.  Under  inflammation,  the 
epithelial  cells  are  cast  off  so  quickly  that  they  have  not  time  to  become 
flattened  out,  and  the  globules  are  not  only  greatly  augmented  in  number, 
but  they  acquire  somewhat  the  character  of  those  of  pus. 

Finally,  there  is  what  is  called  puriform  matter,  a  substance  which,  as  the 
name  implies,  is  not  true  pus,  but  an  imperfect  liquid  bearing  some  resem- 
blance to  it.  It  is  found  chiefly  in  bad  forms  of  inflammation,  as  erysipelas, 
carbuncle,  and  pyemia,  and  consists  essentially  of  broken-up  lymph  and 
shreds  of  tissue,  iuterspersed  with  fatty  substance,  granules,  abortive  cells, 
and  a  few  globules,  smaller  than  those  of  pus,  and  not  affording  the  usual  re- 
action under  acetic  acid. 

Certain  kinds  of  pus,  as  those,  for  example,  of  smallpox,  varioloid,  gonor- 
rhoea, and  chancre,  are  contagious.  In  what  particular  element  of  the  fluid 
the  virus  or  specific  secretion  is  contained,  or  whether  it  exists  as  an  entity, 
is  undetermined.  The  vitality  of  the  organ  by  which  it  is  elaborated  is  not 
necessary  for  the  preservation  of  its  peculiar  effects.  Once  formed,  it  be- 
comes independent  of  its  source,  and  retains,  for  a  considerable  period,  the 
power  of  contaminating  the  parts  to  which  it  is  applied,  producing  a  disease 
of  the  same  character.  Various  chemical  agents,  however,  as  the  alkalies  and 
acids,  have  the  property  of  neutralizing  or  destroying  it,  so  that,  if  innocula- 
tion  be  afterwards  attempted,  no  effects  will  follow.  If  the  pus  of  a  chancre 
be  examined  with  the  microscope,  it  will  often  be  found  to  contain  animal- 
cules, particularly  the  vibrio  lineola. 

Pus  was  formerly  supposed  to  be  a  product  of  secretion,  an  operation 
similar,  in  principle,  to  the  secretion  of  bile  and  other  fluids.  This  opinion, 
however,  is  no  longer  tenable,  modern  researches  having  shown  that  it  is 
merely  altered  coagulating  lymph,  fibrin,  or  plasma,  so  abundantly  effused 
during  the  inflammatory  process,  especially  at  the  focus  of  the  morbid  action. 
In  what  manner,  or  by  what  agency,  the  change  is  effected,  is  not  determined. 
All  that  is  certainly  known  concerning  it  is  that  the  pus  corpuscles  resemble, 
in  their  size,  shape,  and  structure,  the  corpuscles  in  the  effused  lymph,  and 
that  the  former  always  contain  more  or  less  oily  matter,  which  thus  constitutes 
one  of  their  characteristic  features.  Leaving,  then,  out  of  the  question  any 
speculation  in  regard  to  the  subject,  it  is  evident  that  the  fluid,  called  pus,  is 
formed  externally  to  the  vessels  by  a  species  of  disintegration  and  decay  of 
the  plastic  elements  of  the  blood,  thrown  off  as  an  effect  of  inflammation,  and 
that,  consequently,  secretion  has  no  agency  whatever  in  its  production. 

Pus  globules  are,  as  has  already  been  seen,  nucleated  cells  which  have  their 
origin  in  germs  that  pre-exist  in  the  effused  lymph,  but  which  are  not  fully 
developed  until  they  have  been  subjected  to  a  species  of  metamorphosis,  the 
precise  nature  of  which  has  not  been  explained.  The  change  is  probably 
partly  of  a  vital,  partly  of  a  chemical  nature  ;  or,  possibly,  it  may  be  mainly 
of  the  latter  description,  the  peculiar  color,  form  and  size  of  the  pus  globules 
being  dependent  upon  transformation  effected  in  the  exudation.  Rokitansky 
has  advanced  the  idea  that  the  pus  corpuscles  may  change,  by  a  kind  of  exo- 
genous process,  if  not  also  by  an  endogenous  one,  into  granule  cells  ;  a  view 
which  seems  to  me  neither  plausible  nor  consistent  with  the  established  doc- 
trine of  ordinary  cell  formation.  No  development  of  this  kind  can  occur 
without  the  agency  of  the  vital  principle,  and  it  is  hardly  possible  to  con- 
ceive that  a  pus  globule  should  be  so  endowed  after  it  has  attained  its  full 
growth.  Rokitansky  also  supposes  that  the  fluid  in  which  the  corpuscles  are 
suspended  may  give  rise  to  a  large  amount  of  oily  matter. 

The  more  aplastic  or  degraded  lymph  is,  at  the  moment  of  its  deposition, 
the  more  likely  will  it  be  to  be  transformed  into  pus;  hence  what  has  been  called 
corpuscular  or  croupous  lymph  is  much  more  prone  to  assume  this  character 
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than  the  fibrinous,  or  more  organizable  variety  of  this  product.  The  degene- 
ration is  also,  no  doubt,  materially  influenced  by  the  softened  and  disintegrated 
condition  of  the  affected  tissues,  in  the  meshes  of  which  the  lymph  is  situated, 
such  a  change  being  highly  favorable  to  the  development  of  pus  germs,  or, 
what  is  the  same  thing,  inimical  to  the  production  of  healthy  blastema. 

Pus  is  susceptible  of  absorption,  probably  in  all  its  varieties,  as  well  as  in 
almost  every  locality.  Satisfactory  proof  of  this  fact  is  afforded  by  what 
occurs  jn  abscesses  in  the  different  external  parts  of  the  body  ;  and  it  is  there- 
fore analogically  reasonable  to  infer  that  it  may  also  take  place  in  the  internal 
organs  and  cavities.  Great  doubt  has  recently  been  expressed,  especially  by 
some  of  the  French  pathologists,  respecting  the  possibility  of  pus  being  taken 
up  in  this  manner,  on  the  ground,  chiefly,  that  the  accumulations  which  occa- 
sionally disappear,  both  spontaneously  and  under  treatment,  are  really  not 
abscesses,  but  collections  of  plastic  matter.  Every  surgeon,  however,  of  ex- 
perience knows  that  pus,  or  puriform  fluid,  is  sometimes  removed  by  the 
agency  of  the  absorbents,  after  its  existence  has  been  satisfactory  tested  by 
the  exploring  needle.  Particular  remedies  are  often  employed  for  the  attain- 
ment of  this  object,  and  our  efforts  are  certainly  not  unfrequently  crowned 
with  success,  although  probably  not  as  often  as  is  generally  supposed. 

Pus,  as  pus,  is  never  absorbed.  It  is  extremely  probable  that  the  thinner 
parts  are  at  once  carried  into  the  system,  without  any  previous  change; 
whereas,  the  pus  globules  are  no  doubt  obliged  to  undergo  a  species  of  de- 
generation and  disintegration,  before  they  can  be  acted  upon  by  the  absorb- 
ent vessels.  Whether  the  fatty  matter  remains,  or  whether  it,  also,  is  removed, 
has  not  been  determined.  How  pus  is  disposed  of,  after  it  has  reached  the 
circulation,  is  likewise  unknown  ;  but  the  most  reasonable  conclusion  is  that 
it  undergoes  oxidation,  and  is  excreted  by  the  liver  and  kidneys,  if  not,  also, 
by  some  of  the  other  emunctories. 

ABSCESSES. 

An  abscess  is  a  circumscribed  cavity  of  abnormal  formation,  containing 
pus.  When  the  matter  is  poured  out  into  a  natural  cavity,  as  the  chest,  or 
within  a  joint,  the  collection  constitutes  what  is  called  a  purulent  effusion. 
An  abscess  may  be  superficial  or  deep,  acute  or  chronic,  common  or  specific. 
An  abscess  is  said  to  be  superficial  when  it  is  immediately  beneath  the  com- 
mon integuments  or  in  the  cellular  substance  among  the  superficial  muscles. 
The  word  deep,  on  the  contrary,  is  used  when  the  matter  is  lodged  in  an 
internal  organ,  in  the  substance  of  a  bone,  or  among  muscles,  bound  down 
by  a  large  quantity  of  tissue.  The  terms  acute  and  chronic  have  reference 
merely  to  the  time  occupied  in  the  formation  of  the  abscess.  A  common  ab- 
scess is  one  produced  by  ordinary  inflammation;  while  the  specific  abscess  is 
the  result  of  the  operation  of  some  particular  poison,  as  the  virus  of  chancre, 
smallpox,  or  glanders.  Finally,  an  abscess  is  circumscribed,  as  when  it  is 
bounded  by  plastic  matter;  or  diffuse,  as  when  its  contents  are  sent  abroad 
through  the  connecting  areolar  tissue. 

The  most  philosophical  division  of  abscesses  is  into  phlegmonous,  scro- 
fulous, and  metastatic,  the  first  being  incident  to  all  persons,  while  the  second 
is  capable  of  occurring  only  in  certain  classes  of  individuals,  or  such  as  are 
affected  with  a  strumous  taint  of  the  system.  The  term  "  metastatic,"  formerly 
so  much  in  vogue,  is  employed  to  designate  those  collections  of  pus  which  are 
consequent  upon  severe  injuries,  operations,  and  diseases,  and  might  be  ad- 
vantageously abolished,  as  it  is  only  calculated  to  convey  false  impressions 
respecting  a  form  of  suppuration  which  properly  comes  within  the  definition 
of  phlegmonous,  although,  as  will  be  shown  by  and  by,  it  is  generally  sup- 
posed to  have  its  origin  in  a  toxical  condition  of  the  blood.     It  has  recently 
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been  described  under  the  terra  "multiple,"  and  will  claim  particular  attention 
under  the  head  of  pyemia.  It  is  not  easy,  in  the  present  state  of  the  science, 
to  assign  an  appropriate  place  to  the  diffuse  abscess,  as  it  is  often  impossible 
to  determine  its  real  character.  The  specific  abscess  will  not  require  any 
special  consideration,  since,  apart  from  its  exciting  cause,  its  mode  of  forma- 
tion does  not,  so  far  as  we  are  able  to  comprehend  it,  differ  at  all  from  that 
of  the  common  phlegmonous  abscess. 

1.    PHLEGMONOUS  ABSCESS. 

A  phlegmonous  abscess  is  one  which  runs  its  course  with  unusual  rapidity, 
and  which  is  always  accompanied  by  well-marked  inflammatory  symptoms. 
The  part  feels,  as  the  name  implies,  as  if  it  were  on  fire,  being  hot,  tender, 
and  exquisitely  painful.  A  tensive,  throbbing  sensation  is  generally  present; 
it  is  synchronous  with  the  contraction  of  the  left  ventricle  of  the  heart,  and  is 
always  greatly  aggravated  by  dependent  position;  it  is  particularly  severe  at 
the  focus  of  the  morbid  action,  and  is  a  valuable  diagnostic  symptom,  as  it  is 
generally  denotive  of  suppuration.  Its  immediate  cause,  as  explained  else- 
where, is  obstructed  circulation,  and  consequent  pressure  upon  the  nerves  of 
the  affected  structures. 

If  we  examine  the  anatomy  of  a  phlegmonous  abscess,  we  shall  find  it  to 
be  a  very  curious  structure,  growing  out  of  several  highly  interesting  patho- 
logical changes.  In  the  first  place,  the  matter  is  obliged  to  have  a  receptacle 
for  its  accommodation.  This  is  usually  furnished  by  the  cells  of  the  con- 
necting areolar  tissue  of  the  part;  but  as  the  accumulation,  which  is  at  first 
drop-like,  progresses,  this  substance  is  destroyed  by  ulcerative  action,  and 
in  this  way  a  cavity  is  gradually  formed,  often  capable,  in  the  end,  of  holding 
an  immense  quantity  of  fluid.  While  the  process  of  deposition  is  going  on, 
plastic  matter  is  poured  out  at  the  periphery  of  the  cavity,  gluing  up  the 
cellular  tissue,  and  forming  thus  a  kind  of  boundary  line  around  the  pus,  by 
which  its  diffusion  among  the  surrounding  structures  is  effectually  guarded 
against.  No  distinct  cyst  is  built  up,  for  nature  has  not  time  for  such  an 
enterprise,  nor  is  she  at  all  in  need  of  it,  although  the  occurrence  is  not  im- 
possible even  in  acute  abscess,  especially  in  one  of  the  liver.  The  next  cir- 
cumstance to  be  observed  is  the  effort  which  the  matter  makes  to  reach  the 
nearest  surface,  for  this  is  one  of  the  laws  of  interstitial  suppuration.  To 
this  object  the  matter  itself  is  eminently  contributary,  the  pressure  which  it 
exerts  upon  the  superimposed  parts  greatly  promoting  and  expediting  the 
ulcerative  action,  by  whose  agency  evacuation  is  finally  attained.  Thus,  at 
least  three  separate  and  distinct  processes  are  going  on  during  the  formation 
of  an  abscess;  a  deposit  of  pus,  an  effusion  of  lymph,  and  ulceration.  The 
importance  of  an  effusion  of  plastic  matter  is  shown  by  the  fact  that,  when  it 
fails  to  be  furnished,  the  contents  of  the  abscess  are  widely  diffused  among 
the  surrounding  structures,  committing  extensive  havoc  in  the  connective 
tissues,  and  causing  frightful  separation  of  the  muscles.  These  evil  effects 
are  often  witnessed  in  phlegmonous  erysipelas,  where,  in  consequence  of  the 
cacoplastic  character  of  the  lymph,  the  matter  occasionally  burrows  to  a 
great  distance,  destroying  everything  within  its  reach. 

The  great  law  which  presides  over  the  evacuation  of  abscesses,  by  which 
their  contents  are  enabled  to  reach  the  nearest  surface,  is  attended  with  the 
most  fortunate  results,  for  it  not  only  abridges  suffering,  but  also  saves 
structure.  Thus,  in  abscess  of  the  liver,  a  long  time  would  elapse,  and  an 
immense  amount  of  pain  and  constitutional  disorder  would  be  caused,  if  the 
matter,  instead  of  emptying  itself,  as  it  usually  does,  into  an  adjoining  coil 
of  intestine,  were  compelled  to  travel  across  the  walls  of  the  abdomen. 

The  contents  of  the  phlegmonous  abscess  usually  partake  strongly  of  the 
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nature  of  well-elaborated  pus,  being  of  a  whitish,  or  pale  straw  color,  and  of 
a  thick,  cream-like  consistence,  with  an  abundance  of  large  and  well-matured 
pus  corpuscles.  Intermixed  with  them  are  often  flakes  of  lymph,  and  the 
debris  of  the  affected  structures.  Thus,  in  abscess  of  the  external  parts  of 
the  body,  it  is  not  uncommon  to  meet  with  shreds  of  areolar  tissue ;  in  abscess 
of  the  liver,  with  broken-down  hepatic  substance.  Occasionally,  again,  the 
pus  is  blended  with  the  peculiar  secretion  of  the  part,  as  semen  in  abscess  of 
the  testicle,  bile  in  abscess  of  the  liver,  milk  in  abscess  of  the  mamma.  A 
knowledge  of  these  facts  is  of  great  practical  value,  as  a  means  of  diagnosis, 
the  nature  of  the  adventitious  matter  often  pointing  directly  to  the  seat  of 
the  disease.  Some  forms  of  acute  abscess,  as  those  more  particularly  which 
follow  severe  accidents  and  capital  operations,  and  to  which  the  term  metas- 
tatic is  sometimes  applied,  are  made  up  almost  entirely  of  fibrinous  matter, 
the  quantity  of  pus  corpuscles  being  extremely  small.  The  contents  of  cer- 
tain abscesses  are  excessively  fetid.  This  is  especially  true  of  abscesses 
around  the  anus  from  the  proximity  of  the  pus  to  the  bowel,  or  from  the 
actual  intermixture  of  fecal  matter.  The  same  circumstance  occasionally 
obtains,  although  generally  in  a  less  degree,  in  abscesses  in  some  other  situa- 
tions, as  of  the  tonsils,  bones,  and  lymphatic  ganglions. 

Abscesses  sometimes  contain  air,  the  fluid  resting  upon  the  top  of  the 
matter.  Such  an  occurrence  is  most  liable  to  happen  in  the  perineum,  about 
the  sacrum,  in  the  ileo-lumbar  region,  and  in  front  of  the  abdomen,  in  conse- 
quence of  the  existence  of  a  communication  with  the  intestinal  tube.  A 
similar  phenomenon  is  occasionally  witnessed  in  suppuration  of  the  chest, 
when  the  matter  contained  in  that  cavity  makes  an  effort  to  escape  exter- 
nally through  one  of  the  intercostal  spaces,  after  an  opening  has  been  made 
into  a  bronchial  tube.  In  general,  the  pus,  when  thus  admixed,  is  excessively 
fetid,  and  the  abscess  is  distinctly  emphysematous,  crepitating  under  pres- 
sure, and  often  emitting  a  peculiar  gurgling  noise. 

Phlegmonous  abscesses  are  liable  to  occur  at  all  periods  of  life,  and  in  all 
classes  of  individuals.  We  occasionally  meet  with  them  within  a  few  weeks 
after  birth,  especially  in  the  mamma  and  in  the  lymphatic  ganglions  about 
the  neck,  and  in  the  axilla.  They  may  be  traumatic,  or  idiopathic  ;  or,  in 
other  words,  dependent  upon  external  injury,  or  constitutional  causes,  as 
derangement  of  the  digestive  organs,  or  the  suppression  of  some  important 
secretion,  as  that  of  the  liver,  kidney,  or  uterus.  Abscesses  are  sometimes 
of  a  secondary  character,  one  forming  after  another,  as  if  there  existed  a 
species  of  pyogenic  diathesis.  Such  an  occurrence  often  proves  exceedingly 
untoward,  sadly  interfering  with  recovery,  especially  when  it  manifests  itself 
during  the  progress  of  convalescence  after  protracted  fevers  and  severe 
injuries. 

Abscesses  of  this  kind  may  form  in  any  part  of  the  bodv ;  but  they  are 
most  commonly  observed  in  the  areolar  tissue,  beneath  the  skin,  among  the 
muscles,  and  around  the  lymphatic  ganglions,  as  well  as  in  the  substance  of 
these  bodies,  especially  in  those  of  the  neck,  axilla,  and  groin.  Among  the 
internal  organs,  those  that  are  most  liable  to  suffer  are  the  liver,  luno-s^and 
brain,  but  even  here  phlegmonous  abscesses,  except  as  a  result' of  external 
injury,  are  extremely  rare. 

The  number  of  abscesses  varies  from  one  to  a  great  many;  being  generally 
in  an  inverse  ratio  to  their  size.  Two  or  three  large  ones  o'ccasionallv  exist 
simultaneously  in  different  parts  of  the  body,  and,  on  the  other  hand,  the 
whole  surface  is  sometimes,  as  in  variola,  literally  covered  with  small  ones. 
The  size  of  a  phlegmonous  abscess  ranges  from  that  of  a  mustard  seed  up  to 
that  of  an  adult's  head. 

The  symptoms  which  precede  and  accompany  the  formation  of  a  phleg- 
monous abscess  are  subject  to  much  variety.     In  general,  they  are  such  as 
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characterize  ordinary  inflammation.  The  part,  when  open  to  inspection,  is 
found  to  be  red,  hot,  swollen,  and  painful,  beating  and  throbbing  synchro- 
nously with  the  contraction  of  the  left  ventricle  of  the  heart.  As  the  matter 
accumulates,  all  these  symptoms  augment  in  severity,  especially  if  the  fluid 
be  bound  down  by  hard,  unyielding  structures,  interfering  with  its  extension. 
Under  opposite  circumstances,  however,  the  pain  often  diminishes,  the  part 
feeling  relieved  almost  as  soon  as  the  deposition  of  pus  has  fairly  begun. 
However  this  may  be,  the  discoloration  of  the  skin  always  increases  as  the 
matter  approaches  the  surface,  and  generally  assumes  a  dusky,  purple,  or 
livid  aspect,  particularly  at  the  focus  of  the  abscess.  The  swelling  also  aug- 
ments, and  the  part  often  pits  on  pressure,  more  or  less  serum  being  effused 
into  the  subcutaneous  cellular  substance.  The  heat  is  much  greater  than  it 
is  in  the  surrounding  structures,  and  there  is  always  serious  functional  dis- 
order. 

The  morbid  action  continuing,  the  centre  of  the  abscess  becomes  acumi- 
nated, and  the  matter,  in  surgical  language,  is  said  to  point.  The  skin  here 
is  not  only  greatly  discolored,  but  thin  and  impoverished;  and  giving  way  at 
the  most  prominent  part  of  the  tumor,  allows  its  contents  to  escape,  generally 
by  a  small  orifice,  which  is  often  entirely  inadequate  to  thorough  clearance. 
The  period  which  intervenes  between  the  commencement  of  the  inflammation 
that  leads  to  the  formation  of  the  abscess,  and  the  evacuation  of  the  pus, 
varies  from  a  few  days  to  several  weeks. 

"When  an  abscess  of  this  kind  is  small,  or  situated  in  a  comparatively  unim- 
portant part,  the  constitution  may  fail  to  take  any  cognizance  of  it  whatever. 
But  this  is  rather  the  exception  than  the  rule;  for,  in  the  majority  of  cases, 
the  system  warmly  sympathizes  with  the  local  trouble,  and  manifests  the 
interest  it  feels  in  it  by  well-marked  inflammatory  symptoms.  If  an  abscess 
is  about  to  form  in  an  internal  organ,  the  patient  will  be  seized  with  rigors, 
often  violent  and  long  continued,  alternating  with  flushes  of  heat,  and  gene- 
rally followed  by  copious  sweats.  This  frequently  happens  even  when  the 
abscess  is  of  very  trivial  size;  the  importance  of  the  affected  structures  giving 
proportionate  force  to  the  morbid  action.  Rigors  also  generally  occur  in 
abscess  of  the  bones  and  joints,  but  comparatively  seldom  when  the  disease 
is  seated  in  the  subcutaneous  cellular  substance.  Abscess  of  the  ear,  parotid 
gland,  tonsils,  anus,  and  perineum  are  nearly  always  attended  with  high  con- 
stitutional excitement.  If  the  case  is  at  all  severe,  delirium  will  be  apt  to  be 
present,  lasting  either  until  the  part  is  relieved,  or  until  the  disease  proves 
fatal.  The  countenance  is  generally  flushed,  the  eyes  are  suffused,  and  there 
is  frequently  a  hectic  spot  upon  the  cheek,  especially  in  internal  suppuration. 
The  pulse  is  full,  strong,  and  frequent ;  the  skin  hot  and  dry  ;  the  urine 
scanty,  high  colored,  and  loaded  with  uric  acid.  Great  thirst  and  restlessness 
usually  exist.  When  the  abscess  is  fully  formed,  the  constitutional  symptoms, 
as  well,  indeed,  as  the  local,  often  greatly  abate,  comparative  comfort  suc- 
ceeding the  violent  perturbation.  The  pulse  becomes  soft  and  calm,  the 
surface  is  bathed  with  perspiration,  the  renal  secretion  increases  in  quantity 
and  improves  in  quality,  and  the  patient  falls  into  a  tranquil  sleep,  grateful 
for  the  happy  change. 

Diagnosis. — Notwithstanding  that  the  symptoms  of  phlegmonous  abscess 
are  usually  well  marked,  cases  now  and  then  arise  where  the  diagnosis  is  so 
obscure  as  to  cause  serious  doubt  respecting  their  true  character.  Indeed, 
there  is  probably  no  department  of  surgery  where  so  many  mistakes  are  con- 
stantly committed  as  in  this.  If  the  records  of  the  science  could  be  thoroughly 
explored,  they  would,  I  am  sure,  be  found  to  abound  in  blunders  of  diagnosis 
in  this  kind  of  abscess.  As  it  is,  we  frequently  hear  of  encephaloid  tumors, 
aneurism,  and  hernia  being  opened  for  abscesses,  and  life  either  destroyed 
upon  the  instant,  or  placed  in  great  ultimate  jeopardy,  by  the  operation. 
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Such  mistakes  are  hardly  less  injurious  to  the  surgeon  than  to  the  poor 
patient;  for  they  but  too  certainly  ruin  his  prospects  and  reputation  as  a 
practitioner.  Attention  to  the  following  circumstances  will,  I  trust,  enable 
the  reader  to  steer  clear  of  difficulty  :  1.  The  history  of  the  case  ;  2  I  omt- 
ing;  3.  Fluctuation;  4.  (Edema;    5.  The  use  of  the  exploring  needle 

1.  The  first  object  that  claims  attention  is  the  history  of  the  case.  Upon 
inquiry,  it  will  usually  be  found  that  the  disease  has  been  of  short  standing; 
having  commenced  with  the  ordinary  symptoms  of  inflammation,  and  gradu- 
ally increased  until  the  suppurative  point  was  attained,  the  fever  being  high, 
anil  the  local  distress  often  extreme.  Rigors  are  looked  for  if  the  abscess  be 
deep  seated,  extensive,  or  among  important  structures;  the  pain  is  tensive 
and  throbbing,  steady  and  persistent,  not  intermittent,  or  severe  at  one  time, 
and  absent  at  another.  If  the  abscess  be  lodged  externally,  the  swelling  is 
observed  to  be  gravescent,  unnaturally  hot,  excessively  tender,  intolerant  of 
manipulation,  and  of  a  dusky  reddish  color,  especially  at  its  most  prominent 
point,  Its  career  is  comparatively  brief,  a  few  days,  a  week,  or,  at  most,  a 
fortnight,  sufficing  to  reach  its  acme.  Then  comes  the  period  of  dissidence, 
if  the  matter  is  not  evacuated;  the  symptoms  abating  in  severity,  the  pulse 
and  skin  becoming  soft,  and  the  pain  losing  its  throbbing  character. 

2.  Pointing  is  a  symptom  of  great  importance  in  the  diagnosis  of  phleg- 
monous abscess.  It  is  always  most  conspicuous  where  there  are,  or  were, 
most  pain  and  discoloration.  The  skin  looks  dusky  or  livid,  and  feels  thin 
and  attenuated  as  if  it  were  ready  to  give  way,  which,  in  fact,  it  generally  is. 
A  tumor,  benign  or  malignant,  may  also  point,  but  a  careful  consideration  of 
the  history  of  the  case  will  commonly  suffice  to  show  the  difference. 

3.  An  abscess,  near  the  surface,  always  fluctuates,  that  is,  its  contents  per- 
mit themselves  to  be  displaced  on  one  side,  and  to  be  rendered  correspond- 
ingly prominent  upon  the  opposite.  Two  methods  may  be  adopted  in  con- 
ducting the  examination.  In  one,  alternate  pressure  is  made  with  the  hands 
or  fingers  resting  upon  opposite  sides  of  the  abscess.  As  one  hand  or  finger 
sinks  in  the  other  is  elevated,  and  whenever  this  is  the  case  there  can  be  no 
question  about  the  existence  of  fluid,  although  the  fluid  may  not  be  purulent. 
The  other  method  consists  in  percussing  the  tumor  with  one  hand,  the  other 
hand  being  placed  upon  the  opposite  side.  If  matter  be  present,  an  nndu- 
latory  motion  will  be  imparted,  one  of  the  surest  signs  of  the  occurrence  of 
suppuration.  This  method,  however,  is  less  delicate  than  the  other,  and  is 
applicable  only  to  abscesses  of  unusual  volume.  Finally,  when  the  matter  is 
seated  superficially,  its  presence  may  often  be  detected  by  passing  the  finger 
over  the  most  prominent  part  of  the  swelling,  when,  if  there  be  pus,  it  will 
generally  sink  in  a  little,  in  consequence  of  the  skin  at  that  part  being  less 
resistant  than  at  the  periphery  of  the  tumor.  This  method  of  examination 
is  particularly  valuable  in  small  superficial  abscesses  of  the  scalp,  perineum, 
tibia,  clavicle,  fingers,  and  other  superficial  portions  of  the  skeleton. 

4.  Valuable  information  is  often  obtained  from  the  appearance  of  the 
swelling.  Thus,  when  the  matter  is  very  deep  seated,  as  in  abscess  of  the 
thigh,  the  existence  of  oedema  is  nearly  always  decisive  of  the  nature  of  the 
case,  especially  when  it  is' conjoined  with  a  hard,  brawny  state  of  the  parts. 
The  fluid  cannot  reach  the  surface  on  account  of  the  manner  in  which  it  is 
bound  down,  but  its  presence  causes  inflammation  in  the  skin  and  subjacent 
cellular  substance,  leading  to  an  effusion  of  serum,  and  consequently  to  more 
or  less  pitting  under  the  pressure  of  the  finger.  In  empyema,  or  purulent 
collections  in  the  pleura,  oedema  of  the  chest,  directly  over  the  seat  of  the 
fluid,  is  usually  a  prominent,  and,  indeed,  in  many  instances,  a  characteristic 
symptom.  A  puffy  and  cedematous  state  of  the  scalp  is  often  denotive  of 
abscess  of  the  brain  and  dura  mater,  in  cases  of  injury  of  the  skull. 

5.  The  affections  which  are  most  liable  to  be  mistaken  for  abscess  are  ence- 
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phaloid,  aneurism,  and  hernia.  From  the  first  of  these  the  history  alone  of 
the  case  will  generally  suffice  for  a  correct  diagnosis.  Encephaloid  is  a 
chronic  affection  ;  a  phlegmonous  abscess,  an  acute  one ;  the  first  is  attended 
with  little  or  no  pain  until  ulceration  sets  in ;  the  latter  is  attended  with  a 
great  deal,  generally  from  the  moment  it  begins  until  it  is  evacuated.  An 
abscess  may  be  mistaken  for  an  aneurism,  especially  if  it  be  seated  over  a 
tolerably  large  artery,  which  communicates  to  it  its  impulse.  I  recollect  a 
notable  case  of  this  kind  which  occurred,  many  years  ago,  in  the  Louisville 
Hospital,  and  which  created  quite  a  sensation  at  the  time.  The  patient,  a 
young  English  sailor,  had  a  globular  tumor,  the  volume  of  a  foetal  head,  in 
the  epigastric  region.  It  had  existed  there,  in  a  marked  degree,  for  upwards 
of  a  month,  and  as  it  received  a  distinct  impulse  from  the  aorta,  it  was 
believed  by  the  surgeons  in  attendance  to  be  an  aneurism  of  that  vessel.  The 
patient  was  apprised  of  the  supposed  nature  of  his  disease,  and  his  only  regret 
was  that  he  should  never  be  able  to  reach  his  native  country.  The  man  soon 
after  this  fell  into  the  hands  of  Dr.  Donne  and  myself,  when,  upon  introduc- 
ing an  exploring  needle,  we  found  that  the  tumor  was  not  an  aneurism,  but 
an  abscess  seated  deeply  in  the  wall  of  the  abdomen. 

A  strangulated  hernia  of  the  groin,  abdomen,  or  upper  part  of  the  thigh 
might  be  mistaken  for  an  abscess,  but  such  an  accident  could  hardly  happen 
in  the  hands  of  an  experienced  surgeon.  The  history  of  the  case,  the  pecu- 
liar character  of  the  swelling,  and  the  existence  of  symptoms  of  strangulation 
will  always  be  sufficient  to  clear  up  any  doubt  that  may  arise  respecting  the 
nature  of  the  case. 

6.  When,  notwithstanding  the  most  thorough  scrutiny  of  the  case,  its 
nature  remains  undetermined,  recourse  must  be  had  to  the  exploring  needle, 
which  often  decides  the  question  in  a  moment.  The  instrument  which  I 
usually  prefer  is  an  ordinary  cataract  needle,  introduced  at  the  most  promi- 
nent part  of  the  swelling  down  to  its  very  centre,  and  freely  rotated  upon  its 
axis,  in  order  to  condense  the  walls  of  the  puncture,  and  thereby  facilitate 
the  flow  of  fluid.  If  the  contents  be  purulent,  the  circumstance  will  be  re- 
vealed by  the  appearance  of  a  drop  of  pus  at  the  orifice  ;  whereas  if  the 
swelling  be  an  aneurism  the  discharge  will  be  sanguineous.  If  the  tumor  be 
encephaloid,  probably  nothing  will  appear,  except  a  little  blood  consequent 
upon  the  penetration  of  the  instrument. 

Prognosis. — The  prognosis  of  this  disease  is  influenced  by  a  variety  of 
circumstances,  of  which  the  most  important  are  the  size,  number,  and  seat  of 
the  abscesses,  and  the  age,  habits,  and  constitution  of  the  patient. 

A  large  accumulation  of  pus  is,  other  things  being  equal,  more  dangerous 
than  a  small  one,  because  it  not  only  produces  more  havoc  among  the  tissues, 
but  it  exerts  more  severe  pressure  upon  the  surrounding  parts,  and  establishes 
a  greater  drain  upon  the  system.  Number  has  an  important  bearing  upon 
the  prognosis.  A  man  may  struggle  through  several  abscesses,  even  when 
of  considerable  bulk,  but  when  he  is  laboring  under  a  great  many  he  must  be 
extremely  fortunate,  indeed,  if  he  do  not  sink  under  them.  Smallpox  is 
always  a  dangerous  disease,  chiefly  on  account  of  the  enormous  number  of 
abscesses  which  attend  its  progress  ;  few  patients  being  capable  of  with- 
standing the  irritation  and  consequent  prostration  occasioned  by  their  deve- 
lopment. The  situation  of  the  matter  is  an  object  of  importance.  Thus  a 
small  abscess  of  the  perineum  may  cause  fatal  retention  of  urine,  as  a  small 
abscess  of  the  fauces  may  induce  death  by  compression  of  the  glottis.  Im- 
portance of  structure  is  another  circumstance  which  influences  the  issue  of 
the  case.  An  abscess  of  an  internal  organ,  as  the  liver,  is  more  dangerous, 
and  more  likely  to  prove  fatal,  than  an  abscess  of  an  external  part  of  the 
body,  as  a  lymphatic  ganglion. 
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Fig.  15. 


The  recovery  of  a  person  laboring  under  phlegmonous  abscess  is  often 
materially  influenced  by  his  age,  habits,  and  state  of  constitution.  Young 
adults  and  middle-aged  subjects  usually  get  on  better  than  children  and  very 
old  persons,  who  often  meet  such  attacks  very  poorly,  making  a  very  feeble 
show  at  resistance.  The  intemperate  man  has  a  worse  chance  than  one  of 
good  habits,  and  the  man  of  bad  previous  health  than  one  who  has  always 
had  an  excellent  constitution. 

Treatment.  —  The  treatment  of  phlegmonous  abscess  is  conducted  upon 
general  antiphlogistic  principles;  by  depletion,  purgatives,  antimonials,  and 
the  ordinary  topical  means,  to  limit  deposit  and  save  structure,  and  after- 
wards by  the  lancet  to  favor  evacuation  and  reparation.  Sometimes  spon- 
taneous removal  is  looked  for,  as  when  the  abscess  is  seated  just  beneath 
the  periosteum,  as  an  effect  of  tertiary  syphilis,  or  when  it  occupies  a  lymph- 
atic ganglion,  and  has  yet  made  little  progress;  favored,  if  necessary,  by  the 
administration  of  mercury  and  iodide  of  potassium,  and  the  application  of 
iodine,  blisters,  and  other  sorbefacients.  But  such  cases  are  exceptional,  and 
do  not  affect  the  general  rule  of  practice,  which  always  seeks  an  early  outlet 
for  the  pent-up  fluid.  In  some  situations  we  do  not  even  wait  for  well-marked 
pointing,  much  less  distinct  fluctuation  ;  but,  assured  that  matter  is  present, 
make  an  early  and  free  incision,  thus  abridging  suffering  and  saving  structure. 
The  beneficial  effects  of  this  practice  are  strikingly  illustrated  in  abscesses  in 
various  parts  of  the  body.  Thus,  in  purulent  collections  around  the  anus, 
an  early  outlet  is  indispensable  to  prevent  the  matter  from  burrowing  along 

the  side  of  the  rectum  and  perforating 
its  walls,  thereby  forming  an  anal  fistule. 
Abscess  of  the  perineum  requires  prompt 
interference  to  prevent  retention  of  urine 
and  the  establishment  of  urethral  fistule; 
of  the  fingers,  to  prevent  the  matter 
from  travelling  along  the  sheaths  of  the 
tendons  and  so  producing  extensive 
sloughing  and  necrosis ;  of  the  fauces 
and  tonsils,  to  prevent  suffocation  by 
the  pressure  of  the  swelling  upon  the 
glottis.  The  torturing  pain  of  a  gum- 
boil, an  abscess  of  a  tooth,  bone,  and 
periosteum,  is  often  instantly  relieved 
by  an  early  and  free  incision.  The  same 
procedure  in  deep-seated  abscess  of  the 
extremities  not  only  relieves  pain  and 
constitutional  irritation,  but  prevents 
the  pus  from  burrowing  among  the 
muscles,  and  thus  causing  extensive  de- 
struction of  the  connecting  cellular 
tissue. 

An  abscess  should  be  opened  early 
when,  from  its  proximity  to  a  large  ves- 
sel, there  is  danger  that,  if  neglected,  a 
communication  will  be  established  be- 
tween them,  thus  leading  to  fatal  he- 
morrhage. Such  an  event  will  be  parti- 
cularly liable  to  occur  in  delicate  children 
laboring  under  the  effects  of  scarlatina, 
measles  or  smallpox,  and  in  elderly  subjects  worn  out  by  long  suffering  and 
an  impoverished  state  of  the  blood.  The  arteries  most  subject  to  this  danger 
are  those  about  the  neck.     In  Mr.  Liston's  celebrated  case    the  abscess 


Mr.  Liston's  case.  b.  The  external  opening 
of  what  was  an  abscess,  a.  The  ulcerated 
communication  between  the  cyst  and  the  caro- 
tid artery  ;  the  latter  has  been  sliced  open.  c. 
The  par  vagum. 
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opened  into  the  external  carotid ;  it  was  punctured,  and  the  patient  perished 
from  hemorrhage.     The  parts  are  represented  in  fig.  15. 

Artificial  evacuation  may  be  effected  with  the  knife  or  with  caustic.  The 
latter,  at  one  time  so  much  in  vogue,  is  now  seldom  employed  by  any  one,  and 
it  would  be  difficult  to  conceive  what  possible  advantage  it  can  possess  over 
the  former,  which  is  incomparably  more  expeditious,  less  painful,  and  more 
certain.  I  would  not  so  far  humor  a  patient  as  to  use  caustic  when  my  judg- 
ment plainly  condemned  it,  simply  because  he  was  foolishly  timid,  especially 
now  that  we  can  so  readily  prevent  all  apprehension  and  suffering  by  the 
administration  of  anaesthetics;  nor  would  I,  on  the  other  hand,  resort  to 
caustic  with  the  view  of  promoting  suppurative  action,  since  we  have  always 
at  our  command  articles  infinitely  more  desirable  and  efficacious.  If,  how- 
ever, such  a  remedy  should  be  called  for,  the  best  one  is  the  Vienna  paste, 
applied  as  in  making  an  ordinary  issue,  the  eschar  being  afterwards  pene- 
trated, if  need  be,  by  the  bistoury,  now  no  longer  dreaded  by  the  patient. 

Various  instruments  are  employed  for  opening  abscesses.     The  awkward, 
clumsy  thumb  lancet,  which  formerly  figured  so  conspicuously  in  every  pocket 
case,  is  now  seldom  used,  having  been  advantageously  superseded  by  the 
scalpel  and  bistoury.    The  scalpel  is,  however, 
rarely  employed,  except  in  very  large  abscesses,  Fig-  16. 

where  it  is  necessary  to  make  a  very  free  divi- 
sion of  the  overlying  structures.  By  far  the 
neatest  contrivance  for  the  purpose  is  the  little 
bistoury,  represented  iu  fig.  16,  which  I  have 
used,  almost  exclusively,  for  many  years.  It 
consists  of  two  very  narrow,  sharp-pointed 
blades,  one  straight,  and  the  other  slightly 
curved,  short,  yet  long  enough  to  reach  to  the 
desired  depth  in  almost  any  case  likely  to  fall 
under  the  observation  of  the  practitioner.  Se- 
lecting the  most  prominent,  and,  if  possible, 
also  the  most  dependent,  portion  of  the  abscess, 
the  instrument  is  plunged  perpendicularly 
through  the  skin,  into  the  very  midst  of  the 
matter,  its  arrival  there  being  indicated  by  a 
want  of  resistance  and  probably  also  by  an 
escape  of  a  few  drops  of  fluid,  especially  if  this 
be  rather  thin.  The  puncture  thus  made  is  then 
converted  into  an  incision,  by  depressing  the 
handle  of  the  bistoury,  and  cutting  from  within 
outwards,  the  length  of  the  opening  varying, 
on  an  average,  from  a  third  of  an  inch  to  an 
inch,  according  to  the  volume  of  the  abscess.  Bistoury. 

In  general,  it  is  better  that  the  opening  should 

be  too  large  than  too  small,  as  the  object  always  is  to  afford  free  vent  to  the 
pent-up  fluid.  Care,  of  course,  is  taken,  in  introducing  the  bistoury,  not  to 
interfere  with  any  important  vessels  and  nerves,  or  to  perforate  any  important 
cavity. 

When  the  abscess  is  very  deep  seated,  as,  for  instance,  when  it  occupies 
the  muscles  of  the  thigh,  the  walls  of  the  abdomen,  the  groin  or  axilla,  the 
safest  plan  will  be  to  divide  the  skin  and  fascia  freely  with  the  knife,  and 
then  to  push,  very  cautiously,  as  has  been  suggested  by  Mr.  Hilton,  a  grooved 
director  or  pair  of  forceps  into  its  interior. 

Penetration  having  been  effected,  the  matter  usually  escapes  of  its  own 
accord,  simply  by  the  pressure  of  the  atmosphere ;  but  the  evacuation  may 
be  aided,  if  necessary,  by  the  hand  or  finger,  used,  however,  with  the  greatest 
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gentleness,  otherwise  it  may  not  only  cause  severe  pain  but  an  aggravation 
of  the  inflammatory  action.  Too  much  caution,  indeed,  cannot  be  observed 
in  this  particular.  *  Nothing  can  be  more  reprehensible  than  the  rude  mani- 
pulations which  we  so  often  see  practised  after  this  operation,  even  by  sur- 
geons otherwise  well  educated.  To  prevent  the  incision  from  healing  by  the 
first  intention,  and  the  necessity  of  the  repeated  use  of  the  knife,  a  small  tent, 
well  oiled,  made  of  old  linen,  is  interposed  between  its  edges,  one  extremity 
being  carried  a  short  distance  into  the  now  empty  sac,  and  the  other  left 
slightly  pendent  externally,  substitution  being  effected  once  in  the  twenty-four 
hours.  The  best  application  for  the  surface  of  the  abscess  is  an  emollient 
cataplasm  or  the  warm  water-dressing;  but  this  should  not  be  made  until 
bleeding  has  ceased,  otherwise  a  troublesome  hemorrhage  might  ensue.  As 
soon  as  the  parts  have  become  perfectly  comfortable,  the  warm  dressing  is 
discontinued,  on  account  of  its  relaxing  tendency,  a  piece  of  lint,  spread  with 
simple  cerate,  or  wet  with  olive  oil,  being  used  in  its  stead. 

When  the  abscess  is  seated  in  a  bone,  evacuation  must  be  sought  with  the 
trephine;  but  the  operation  is  not  always  certain  of  success,  owing  to  the 
difficulty  of  the  diagnosis. 

When  the  abscess  is  of  large  size,  or  when  it  has  been  productive  of  extreme 
separation  of  the  muscles,  its  sides  should  be  approximated,  after  evacuation, 
by  means  of  a  thick  and  well-adjusted  compress,  secured  by  adhesive  strips, 
or,  in  the  event  of  the  abscess  being  seated  in  an  extremity,  by  the  common 
roller,  extending  upwards  from  the  distal  part  of  the  limb;  care  being  taken 
not  to  interfere  with  the  artificial  opening.  In  this  way  a  cavity  that  would 
not  otherwise  close  under  several  weeks,  will  often  be  effectually  obliterated 
in  a  few  days. 

An  abscess  is  sometimes  prevented  from  healing  by  the  unfavorable  position 
of  its  opening,  whether  natural  or  artificial,  the  matter  accumulating  in  a  kind 
of  sac,  situated  between  the  orifice  and  the  bottom  of  the  swelling.  Such  a 
state  of  things  calls  for  what  is  termed  a  counter- opening,  which  is  easily 
established  by  making  an  incision  at  the  most  dependent  part  of  the  sac,  upon 
the  end  of  a  grooved  director,  introduced  through  the  previous  and  now  use- 
less aperture.  Counter-puncture  is  often  necessary  iu  abscess  of  the  neck 
and  parotid  region,  from  the  gravitating  tendency  of  the  matter  in  these 
situations.  Sometimes,  again,  an  opening  of  this  kind  is  called  for  on  account 
of  the  change  in  the  position  of  the  part  after  the  first  operation,  performed 
perhaps  well  enough  at  the  time.  Whatever  may  be  the  circumstances 
demanding  it,  patency  is  maintained  with  more  care,  if  possible,  than  under 
ordinary  circumstances. 

Again,  reparation  may  be  rendered  tedious,  if  not  impracticable,  by  the 
existence  of  a  sinus,  extending,  perhaps,  deeply  among  the  surrounding  parts, 
or,  it  may  be,  communicating  with  some  natural  cavity.  When  this  is  the 
case,  the  most  speedy  and  effectual  remedy  is  incision  with  a  bistoury  upon  a 
grooved  director,  iuserted  into  the  bottom  of  the  track,  the  parts  being  thus 
laid  into  one,  and  permitted  to  heal  by  granulation,  readhesion  being  pre- 
vented by  the  constant  interposition  of  a  piece  of  lint.  In  the  milder  cases, 
steady  and  systematic  compression  sometimes  succeeds  in  obliterating  the 
abnormal  channel ;  sometimes,  again,  gently  stimulating  injections  are  use- 
ful ;  and,  finally,  there  is  a  class  of  cases  where  the  seton  is  worthy  of  trial. 
In  general,  however,  these  means  only  serve  to  amuse  the  patient,  and  annoy 
the  surgeon,  who  is  at  last  compelled  to  have  recourse  to  the  remedy  which 
his  judgment  tells  him  he  should  have  employed  in  the  first  instance. 

Hemorrhage  is  not  common  after  this  operation,  but  it  may  take  place  in 
spite  of  the  utmost  precaution  on  the  part  of  the  surgeon,  and  may  prove 
quite  troublesome  from  the  difficulty  of  finding  its  source.  The  proper 
remedy  is  the  ligature,  the  vessel  being  seized  and  drawn  out  with  the  tena- 
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culum,  or  surrounded  with  a  curved  needle.  Gentle  compression  sometimes 
answers  the  purpose,  especially  if  the  bleeding  be  venous,  or  if  it  proceed 
from  a  number  of  small  points.  If  a  considerable  sized  artery  has  been  laid 
open,  and  cannot  be  easily  reached,  the  incision  should  be  dilated  to  effect 
the  necessary  exposure. 

The  healing  of  an  abscess,  whatever  may  be  the  manner  of  its  evacuation, 
is  effected  by  the  contraction  and  approximation  of  its  walls,  which  generally 
begin  the  moment  the  matter  has  escaped,  and  steadily  progress  until  the  sac 
is  completely  obliterated.  The  raw  state  of  the  opposed  surfaces  strongly 
predisposes  them  to  unite  with  each  other ;  an  occurrence  which  is  always 
favored  by  an  effusion  of  plastic  substance.  If  the  cavity  of  the  abscess  were 
obliterated,  as  was  formerly  supposed,  by  granulations,  the  part  would  re- 
main hard  and  prominent  for  a  long  time  ;  but  this  is  not  the  fact.  On  the 
contrary,  it  soon  shrinks,  becomes  soft,  and  drops  down  to  a  level  with  the 
surrounding  surface.  The  opening  alone  unites  in  this  way  ;  but  even  this 
is  not  always  so,  for  cases  constantly  occur  where  it  closes  by  the  first  in- 
tention. 

Although,  as  a  general  rule,  the  outer  wall  of  the  abscess  soon  recovers  its 
pristine  softness  and  pliancy,  yet  occasionally  the  reverse  is  true,  the  parts 
remaining  hard,  tender,  and  enlarged,  being  seemingly  reluctant  to  throw  off 
their  inflammatory  burden.  To  expedite  resolution,  the  affected  surface  may 
be  covered  with  a  gum  ammoniac  and  mercurial  plaster,  probably  the  very 
best  remedy  that  can  be  used  for  the  purpose  ;  or  rubbed  several  times  a  day 
with  some  sorbefacient  liniment,  unguent,  or  embrocation,  aided,  perhaps,  by 
the  bandage  and  a  few  alterative  doses  of  mercury. 

2.    DIFFUSE  ABSCESS,  OR  PURULENT  INFILTRATION. 

The  above  is  one  variety  of  phlegmonous  abscess;  the  circumscribed,  in 
which,  united  with  rapidity  and  severity  of  action,  the  matter  is  bounded  by 
a  distinct  wall  of  fibrin,  serving  the  purpose  of  a  cyst,  although  in  reality 
there  is  no  such  formation.  In  the  present  variety,  already  incidentally  ad- 
verted to,  there  is  no  connective  exudation,  and  the  consequence  is  that  the 
pus  is  widely  diffused  among  the  surrounding  structures,  dissecting  and  sepa- 
rating them  from  each  other  in  the  most  frightful  manner.  Such  collections, 
which  are  generally  attended  with  intense  suffering,  are  often  described  under 
the  appropriate  and  expressive  appellation  of  purulent  infiltration. 

The  diffuse  form  of  abscess  is  met  with  under  a  great  variety  of  circum- 
stances, both  as  it  respects  the  nature  of  the  exciting  cause  and  the  condition 
of  the  general  system.  It  is  most  common  in  persons  whose  constitution  has 
been  dilapidated  by  intemperance  in  eating  and  drinking,  by  want  and  ex- 
posure, and  by  organic  affections  of  the  heart,  lungs,  liver,  bowels,  and  kid- 
neys, leading  to  anemia,  obstructed  circulation,  and  exhaustion  of  the  vital 
powers.  When  such  persons  meet  with  a  serious  accident,  or  suffer  from  a 
prolonged  attack  of  fever,  suppuration  is  extremely  prone  to  take  on  this 
kind  of  action,  often  sadly  complicating  the  original  disease.  Diffuse  ab- 
scesses are  also  sufficiently  common  after  severe  injuries,  as  compound  frac- 
tures and  dislocations,  lacerated,  railway,  gunshot,  and  dissection  wounds, 
and  capital  operations,  especially  amputations  of  the  larger  limbs  and  resec- 
tions of  the  bones  and  joints.  Persons  of  a  scrofulous  constitution  are,  on  the 
whole,  more  liable  to  suffer  from  diffuse  suppuration  than  any  other  class  of 
individuals,  their  vital  powers  being  too  feeble  to  enable  them  to  furnish  a 
sufficiency  of  fibrin  to  limit  the  purulent  matter  that  is  so  often  effused  under 
the  above  circumstances. 

Diffuse  abscesses  may  occur  independently  of  any  other  appreciable  disease, 
or  they  may  take  place  in  conjunction  with  erysipelas,  pyemia,  or  phlebitis, 
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which  they  resemble  very  much  both  in  their  mode  of  origin  and  in  the  cha- 
racter of  their  symptoms.  Their  presence,  in  fact,  is  always  denotive  of  a  bad 
or  depraved  state  of  the  system  ;  in  some  cases  the  fault  apparently  lies  in 
the  blood,  either  in  a  defect  of  some^of  its  more  important  constituents,  or  in 
the  ingress  of  some  morbid  poison  ;  in  others,  again,  it  seems  to  depend  upon 
imperfect  action  of  the  skin  and  kidneys,  excess  of  food  and  drink,  the 
respiration  of  impure  air,  over-action  of  the  brain,  or  exhaustion  of  the  nerv- 
ous system. 

The  symptoms  of  this  variety  of  abscess  are  ordinarily  bold  and  well  de- 
fined. In  general,  the  disease  is  ushered  in  by  considerable  shivering,  if  not 
by  a  severe  rigor,  followed  by  heat  and  perspiration  ;  the  pulse  soon  becomes 
small,  quick,  frequent,  and  irritable,  the  extremities  are  cold,  the  urine  is 
scanty  and  high-colored,  the  appetite  is  destroyed,  the  tongue  is  covered  with 
a  brownish  fur,  the  strength  rapidly  fails,  and  the  patient  soon  sinks  into  a 
state  of  delirium.  Great  irritability  of  the  system  exists  ;  the  pain  is  often 
excessive,  sleep  is  interrupted,  and  the  mind  is  peevish  and  fretful.  Fre- 
quently the  symptoms  are  of  a  typhoid  character  from  the  beginning  ;  if  not, 
they  are  sure  soon  to  become  so ;  and  yet  not  merely  typhoid,  but  typhoid 
and  irritative,  the  two  classes  being  generally  well  balanced  throughout. 

The  local  symptoms  are  those  of  ordinary  inflammation,  only  that  they  are 
more  severe,  especially  when  the  matter  is  deep  seated.  The  discoloration 
is  of  an  erysipelatous  nature,  the  parts  are  swollen  and  pit  on  pressure,  the 
pain  is  smarting  and  pulsatile,  and  the  skin  feels  hot,  stiff,  and  numb.  If  the 
matter  lies  immediately  beneath  the  surface,  or  among  the  more  superficial 
muscles,  a  boggy  sensation  will  be  imparted  to  the  hand  of  the  examiner,  and 
a  little  pressure  will  be  sufficient  to  push  the  fluid  about  from  one  place  to 
another,  sometimes  to  a  distance  of  many  inches.  When,  on  the  contrary, 
the  pus  lies  far  below  the  surface,  being  bound  down  by  muscles  and  aponeu- 
roses, its  early  detection  will  generally  be  very  difficult;  under  such  circum- 
stances, the  best  guide  to  its  situation  will  be  the  history  of  the  case,  the 
deep-seated  pain,  the  presence  of  oedema  of  the  skin  and  areolar  tissue,  and 
the  character  of  the  constitutional  phenomena.  If  any  wounds  or  sores  exist, 
they  speedily  dry  up,  aud  assume  an  unhealthy  appearauce. 

Any  part  of  the  body  may  become  the  seat  of  diffuse  abscesses,  but  their 
most  common  situations  are  the  limbs,  in  which  the  matter  often  burrows  to 
a  great  extent,  both  beneath  the  integuments  and  among  the  muscles;  in 
some  of  the  worst  forms  that  I  have  ever  seeu,  it  lay  in  immediate  contact 
with  the  bones,  separating  them  from  the  soft  structures,  and  even  from  the 
periosteum.  In  a  case,  which  was  under  my  observation  some  years  ago, 
the  purulent  fluid  had  spread  along  the  posterior  surface  of  the  lower  ex- 
tremity, in  close  contact  with  the  femur  and  the  bones  of  the  leg,  from  the 
hip  as  far  down  nearly  as  the  heel. 

The  matter  which  accompanies  this  variety  of  abscess  is  always  of  an  un- 
healthy character;  it  is  generally  thin,  sanious,  irritating,  acrid,  and  exces- 
sively offensive,  often  tainting  the  atmosphere  of  the  apartment  for  many  feet 
around,  and  fastening  itself  upon  the  hands  and  clothes  so  as  to  be  perceptible 
for  hours  afterwards,  notwithstanding  perhaps  the  liberal  use  of  the  chlorides. 
In  fact,  the  stench  is  usually  of  the  most  disgusting  character.  In  some 
cases  the  fluid  approaches  more  nearly  to  the  properties  of  ordinary  pus,  but 
this  is  uncommon.  Occasionally  extensive  sloughs  form,  especially  in  the 
cellular  tissue;  so  that  the  disease  may  be  said  to  partake  of  the  character 
both  of  suppuration  and  of  gangrene. 

The  prognosis  of  this  form  of  abscess  is  generally  most  unfavorable,  there 
being  few  constitutions  that  can  withstand  its  depressing  effects.  The  very 
fact  that  such  a  disease  is  in  operation  shows,  as  already  stated,  that  the 
system  is  in  a  depraved  condition ;  and  when  it  is  recollected  that  some  of 
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this  foul  matter  must  necessarily  find  its  way  into  the  circulation,  contaminat- 
ing everything  with  which  it  comes  in  contact,  it  is  not  difficult  to  anticipate 
what  the  result  will  be  likely  to  be,  even  when  the  purulent  collection  is  not 
very  extensive,  especially  in  persons  already  exhausted  by  shock,  loss  of  blood, 
or  lesion  of  some  important  organ. 

The  treatment  of  diffuse  abscess  is  sufficiently  obvious.  The  leading  indi- 
cations are  to  evacuate  the  matter,  and  to  support  the  system.  The  first  is 
fulfilled  by  early  and  free  incisions,  practised  at  the  most  favorable  site  for 
ready  drainage,  with  the  precaution  of  avoiding  hemorrhage,  the  smallest 
quantity  of  which  is  sometimes  sufficient,  under  such  circumstances,  when  life 
is,  as  it  were,  quivering  in  the  balance,  to  bring  on  fatal  exhaustion.  Coun- 
ter-openings are  often  necessary.  After  the  fluid  has  been  thoroughly  eva- 
cuated, recourse  is  had  to  the  bandage,  for  the  purpose  of  effecting  approxi- 
mation of  the  sides  of  the  abscess ;  a  means  of  support  which  is  frequently 
of  the  greatest  consequence,  not  only  in  preventing  the  extension  of  the 
matter,  but  in  promoting  the  healing  of  the  parts.  When  the  fluid  is  exces- 
sively offensive,  the  cavity  of  the  abscess  should  be  well  syringed  several 
times  a  day  with  tepid  water,  charged  with  a  suitable  quantity  of  liquid 
chlorinate  of  soda,  which,  while  it  will  allay  fetor,  will  be  instrumental  in 
imparting  a  healthy  action  to  the  disabled  structures.  If  sloughs  form,  they 
should  be  speedily  removed,  the  knife  being  used,  if  necessary,  to  effect  their 
separation.  The  parts  are  placed  in  a  proper  position  for  facilitating  drain- 
age ;  and  are  enveloped  in  warm  water-dressings,  or  emollient  poultices, 
medicated  with  acetate  of  lead  and  opium. 

Among  the  more  important  internal  remedies  are  anodynes,  quinine,  am- 
monia, iron,  and  brandy,  with  animal  broths  and  soups,  and  a  pure  atmosphere, 
which  is  of  paramount  importance  to  the  recovery  of  the  sufferer.  For  this 
purpose,  the  windows  and  doors  of  the  apartment  should  be  frequently  thrown 
open,  the  dressings  changed,  and  disinfecting  agents  used.  Anodynes  are 
indispensable  to  allay  pain  and  induce  sleep,  and  should  be  administered  in 
full  doses,  either  in  the  form  of  morphia,  opium,  or  black  drop.  The  best 
tonics  are  quinine  and  brandy,  given  in  the  same  manner  as  in  typhoid  fever; 
the  tincture  of  the  chloride  of  iron,  in  doses  of  from  fifteen  to  twenty  drops, 
every  three  or  four  hours,  will  also  be  of  service;  and,  in  many  cases,  am- 
monia, in  camphor  mixture,  will  meet  the  exigencies  of  the  case  better  than 
almost  any  other  remedy,  especially  when  there  is  hiccough  with  twitching  of 
the  tendons. 

3.    SCROFULOUS  ABSCESS. 

The  scrofulous  abscess  is  of  such  frequent  occurrence,  and  possesses,  withal, 
such  distinctive  features,  as  to  entitle  it  to  separate  consideration.  It  is 
known  by  various  names,  some  of  which  have  reference  to  its  progress,  some 
to  its  symptoms,  some  to  the  nature  of  its  contents,  or  to  the  state  of  the 
constitution  which  precedes  and  accompanies  its  formation.  Thus,  it  is  often 
described  as  the  chronic  abscess,  tardy  development  being  one  of  its  charac- 
teristic features ;  the  word  cold  is  frequently  employed  on  account  of  the 
absence  of  inflammatory  symptoms ;  but  scrofulous  is  the  appellation  by 
which  it  is  generally  known  at  the  present  day.  As  implying  the  same  thing, 
the  terms  strumous  and  tubercular  are  much  in  vogue.  There  is  a  form  of 
this  abscess  to  which  the  name  congestive  has  been  applied,  from  its  tendency 
to  change  its  position,  although  it  is  impossible  to  discover  any  etymological 
fitness  in  the  expression. 

The  scrofulous  abscess  is  altogether  a  singular  production  ;  singular  in  its 
origin  and  progress,  and  singular  in  respect  to  its  treatment.  It  is  never 
met  with,  except  in  the  strumous  constitution.     The  phlegmonous  abscess  is 
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common  to  all  persons,  of  every  age,  grade,  and  condition  in  life;  the  scro- 
fulous, on  the  contrary,  can  occur  only  in  persons  who  have  a  predisposition  to 
scrofulous  affections,  whom  nature  has  stamped,  so  to  speak,  with  a  peculiar 
diathesis,  or  state  of  the  system,  rendering  them  prone  to  phthisis,  coxalgia, 
caries  of  the  spine,  and  other  kindred  maladies.  Its  sphere  of  action  is, 
therefore,  comparatively  limited,  a  hundred  cases  of  phlegmonous  abscess 
occurring  to  one  of  a  scrofulous  character. 

The  progress  of  scrofulous  abscess  is  peculiar.  It  is  always  slow,  weeks 
and  months  often  elapsing  before  it  acquires  any  considerable  bulk.  Hence 
the  term  chronic,  by  which  it  is  so  frequently  designated.  Phlegmonous 
abscess,  on  the  contrary,  is  always  rapid  in  its  progress,  generally  attaining 
its  full  development  in  a  very  short  time.  Another  peculiar  feature  of  the 
strumous  abscess  is  the  absence  of  the  ordinary  inflammatory  symptoms. 
There  is  neither  heat  nor  redness  of  the  skin ;  instead  of  this,  the  surface  is 
cold  and  blanched,  the  part  feeling  and  looking  as  if  there  were  great  defici- 
ency in  its  circulation.  Hence  this  variety  of  abscess  is  often  termed  cold, 
especially  by  the  German  surgeons,  who  were  the  first  to  describe  it.  Paiu, 
too,  is  absent,  or,  if  it  exist,  it  is  so  slight  as  hardly  to  attract  attention. 
Functional  disorder  also  is  very  slight,  especially  in  the  earlier  stages  of  the 
disease.  Looking  at  the  constitution,  we  find  the  same  uncommon  train  of 
phenomena.  The  general  health  maybe  somewhat  impaired;  the  strength 
may  slowly  and  almost  imperceptibly  decline  ;  and  the  countenance  may 
have  a  pale,  sallow  appearance ;  but  there  are  none  of  the  open  and  well- 
marked  inflammatory  symptoms  which  attend  the  march  of  a  phlegmonous 
abscess,  and  which,  especially  when  the  disease  is  located  in  an  important 
internal  organ,  suggest  the  idea  of  great  and  immediate  danger.  Thus,  as 
far  as  appearances  are  concerned,  the  affection  is  one  seemingly  of  little 
moment ;  its  discovery  is  often  purely  accidental,  and,  for  a  while,  both 
patient  and  surgeon  may  be  wholly  unconscious  of  its  true  character.  It  is, 
indeed,  as  completely  different  from  the  ordinary  abscess  as  it  is  possible  for 
one  disease  to  be  from  another.  Scarlatina  and  measles  are  not  more  unlike 
each  other. 

The  strumous  abscess  is  very  frequent  in  the  lymphatic  ganglions,  subcu- 
taneous cellular  tissue,  and  dorso-lumbar  region.  The  testicle  aud  liver  are 
also  sometimes  its  seat.  In  the  lungs,  however,  it  is  more  common  than 
anywhere  else,  being  the  immediate  product  of  the  softening  of  tubercular 
matter,  eventuating  generally  in  the  formation  of  what  are  termed  vomicae,  or 
pulmonary  caverns.  In  the  external  parts  of  the  body  it  is  usually  situated 
in  the  neck,  on  the  chest,  in  the  axilla,  on  the  loins,  in  the  groin,  or  upon  the 
superior  portion  of  the  thigh.  Large  strumous  accumulations  sometimes 
form  in  connection  with  the  movable  joints. 

Some  diversity  obtains  in  regard  to  the  size  aud  number  of  this  abscess. 
In  certain  situations,  as  in  the  lungs,  they  are  always  small,  but  at  the  same 
time  often  quite  numerous  ;  while  in  others,  as  in  the  cervical  glands,  on  the 
chest,  in  the  groin,  and  on  the  back,  they  are  usually  single,  and  from  the 
volume  of  an  orange  to  that  of  a  foetal  head. 

The  strumous  abscess  is  nearly  always  furnished  with  a  distinct  cyst,  bag, 
or  capsule,  technically  called  the  -pyogenic  membrane,  which,  while  'it  serves 
to  individualize  it,  separates  it  effectually  from  the  surrounding  parts.  At 
what  period  of  the  suppurative  process  the  membrane  begins  to°be  formed  is 
not  determined,  but  that  it  is  developed  at  an  early  stage  is  unquestionable. 
It  has  been  supposed,  singularly  enough,  that  its  formation,  at  times,  precedes 
the  deposition  of  the  pus ;  but  for  such  an  opinion  there  is  not,  so  far  as  I 
can  perceive,  any  well-founded  reason.  The  subject,  however,  does  not  ad- 
mit of  easy  demonstration  ;  for  it  is  seldom  that  we  have  an  opportunity  of 
inspecting  an  abscess  of  this  description  until  after  it  has  attained  consider- 
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able  bulk,  and  the  membrane  has  acquired  some  degree  of  development.  The 
most  plausible  conjecture  that  can  be  framed  respecting  it  is,  that  the  mem- 
brane is  formed  out  of  the  necessity  of  the  case,  nature  intending  it  as  a  means 
of  limiting  the  diffusion  of  the  pus,  which  would  otherwise  inevitably  happen 
in  consequence  of  its  tardy  but  steady  deposition.  To  accomplish  this 
object  she  sets  up  around  the  purulent  depot,  at  an  early  period  of  the  mor- 
bid action,  a  species  of  adhesive  inflammation,  by  which,  in  the  first  place, 
the  cells  of  the  neighboring  tissues  are  effectually  occluded,  the  process  being 
precisely  similar  to  that  which  occurs  in  an  ordinary  phlegmonous  abscess. 
Thus,  the  secretion  is  temporarily  circumscribed,  but,  as  may  readily  be  per- 
ceived, the  barrier  thus  opposed  would  soon  yield  before  the  accumulating 
burden,  and  thus  thwart  nature's  intentions.  To  prevent  this  a  wall  of  plastic 
matter  is  next  constructed,  which  no  amount  of  pus,  however  great,  can,  for 
a  time,  break  down  or  destroy.  The  thickness  of  this  wall  varies  from  the 
eighth  of  a  line  to  the  eighth  of  an  inch  ;  its  density  steadily  increases  with 
its  age,  and  hence  it  is  often  found  to  be  of  a  fibrous  consistence,  with  here 
and  there  a  semi-cartilaginous  patch.  Its  outer  surface  is  rough  and  inti- 
mately united  with  the  surrounding  structures ;  the  inner,  on  the  contrary,  is 
either  perfectly  smooth,  or  studded  with  minute  granulations,  not  unlike  the 
villi  of  the  small  intestines,  only  not  so  regular  and  numerous.  Its  vascu- 
larity, which  is  always  considerable,  is  easily  distinguishable  by  the  naked 
eye,  as  well  as  by  minute  injection.  It  also,  no  doubt,  contains  nerves  and 
absorbents,  although  none  have  yet  been  demonstrated. 

No  one  can  reflect  upon  the  structure  of  this  membrane  without  being 
impressed  with  the  conviction  that  it  is  invested  with  important  functions.  In 
the  first  place,  as  has  already  been  stated,  it  protects  the  tissues  in  the  imme- 
diate neighborhood  of  the  abscess  from  the  diffusion  of  its  contents  ;  a  cir- 
cumstance which  could  not  fail  to  be  productive  of  great  injury,  inasmuch  as 
the  matter,  burrowing  about  in  different  directions,  might  occasion  extensive 
separation  of  the  muscles,  which  it  would  afterwards  be  extremely  difficult 
to  remedy.  Secondly,  the  membrane  is  an  important  secreting  structure, 
since  it  furnishes  the  matter  which  it  incloses,  not  directly,  but  through  the 
agency  of  lymph,  which  is  speedily  transformed  into  pus.  Thirdly,  it  is  also 
an  absorbing  structure,  as  is  proved  by  the  fact  that  the  matter  which  it  con- 
tains occasionally  entirely  disappears,  either  spontaneously,  or  under  the 
influence  of  treatment.  Finally,  the  membrane  possesses  important  sympa- 
thies with  the  rest  of  the  system.  Let  alone,  it  silently  enjoys  its  parasitic 
existence,  preying  upon  the  parts  around  without  any  serious  general  detri- 
ment, but  the  moment  it  is  opened  or  disturbed  by  rough  manipulation,  it 
resents  the  aggression,  and  is  sure  to  give  rise  to  severe  constitutional  de- 
rangement. 

The  pus  of  the  strumous  abscess  is  generally  of  a  whitish  or  yellowish  cast, 
slightly  inclining  to  greenish,  of  a  tolerably  thick  consistence,  free  from  odor, 
and  intermixed  with  caseous  particles,  looking  and  feeling  very  much  like 
pieces  of  soft-boiled  rice.  Instances  occur,  especially  in  scrofulous  disease 
of  the  lymphatic  ganglions  of  the  neck,  where  it  is  very  thin,  pale,  and  full 
of  curdy  substance,  consisting  apparently  of  imperfectly  broken-down  tuber- 
cular matter.  When  long  retained,  or  situated  near  the  ano-rectal  region, 
scrofulous  pus  is  sometimes  excessively  fetid,  either  from  actual  decomposi- 
tion, or  the  presence  of  sulphuretted  hydrogen.  If  it  be  permitted  to  stand 
for  some  time,  it  separates  into  two  parts,  one  of  which  is  thin,  whey-like,  or 
sero-oleaginous  in  its  appearance,  the  other  thick  and  curdy,  the  former  being 
always  upon  the  top  of  the  latter.  Like  the  pus  of  the  phlegmonous  abscess, 
it  occasionally,  although  rarely,  contains  the  debris  of  the  organs  in  which 
it  is  formed,  and  also  some  of  their  peculiar  secretion.     Thus,  a  strumous 
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abscess  of  the  liver  occasionally  contains  bile;  of  the  breast,  milk;  of  the 
spine,  osseous  particles. 

In  regard  to  quantity,  there  is  much  variety  in  the  pus  of  this  form  of 
abscess.  In  psoas  abscess,  which  is  one  of  the  best  examples  of  the  disease, 
the  accumulation  is  sometimes  enormous,  reaching  several  quarts,  or,  perhaps, 
even  a  gallon.  In  scrofulous  abscess  in  the  glands  of  the  neck,  there  is  also 
occasionally  a  good  deal  of  pus,  although,  in  general,  it  is  small.  Large 
collections  of  strumous  matter  are  sometimes  seen  in  chronic  abscess  beneath 
the  skin,  especially  in  the  lower  extremity.  A  young  woman,  a  patient  at 
the  College  Clinic,  had  an  abscess  of  this  kind  on  the  left  thigh,  containing 
nearly  a  gallon  of  pus. 

The  diagnosis  of  this  form  of  abscess  may  be  gathered  from  the  remarks 
which  have  been  made  respecting  that  of  phlegmonous  abscess.  The  only 
two  affections  with  which  it  is  at  all  likely  to  be  confounded  are  encephaloid 
and  aneurism ;  but  from  these  it  may  usually  be  easily  distinguished  by  the 
history  of  the  case,  the  fluctuating  character  of  the  swelling,  and,  if  necessary, 
the  use  of  the  exploring  needle. 

Treatment. — The  treatment  of  this  abscess  differs  essentially  from  that  of 
the  phlegmonous.  In  the  latter,  the  system  often  bears  energetic  measures ; 
in  the  former,  seldom,  if  ever;  in  the  one,  the  surgeon  does  not  hesitate  to 
make  an  early  and  free  incision  into  the  swelling,  with  a  view  to  the  early 
evacuation  of  its  contents;  in  the  other,  he  waits  and  hesitates,  well  knowing 
that  such  an  operation  is  often  the  prelude  to  serious  constitutional  disturb- 
ance, if  not  death.  The  one  is  the  work  of  a  few  days,  or,  at  most,  of  a  few 
weeks,  taking  the  part  and  system,  as  it  were,  by  surprise,  and,  therefore, 
requiring  prompt  interference ;  the  other  is  the  work  of  time,  affording  the 
part  and  system  an  opportunity  of  accommodating  themselves  to  its  presence, 
and,  therefore,  often  intolerant  of  interference.  When  the  quantity  of  matter 
is  small,  removal  is  occasionally  effected  by  absorption,  the  process  being 
sometimes  advantageously  aided  by  internal  and  external  remedies,  particu- 
larly the  iodide  of  potassium  and  the  bichloride  of  mercury,  together  with 
sorbefacient  plasters,  unguents,  and  embrocations.  These  means  are  more 
particularly  available  in  chronic  abscesses  of  the  glands  of  the  neck,  groin, 
and  axilla,  and  in  those  of  the  mamma  and  subcutaneous  cellular  tissue.  In 
psoas  and  lumbar  abscesses,  on  the  contrary,  little  or  no  benefit  usually  re- 
sults from  their  employment,  beyond  the  influence  they  may  exert  in  improving 
the  general  health,  and  removing  the  strumous  diathesis.  When  general 
debility  exists,  relief  should  be  attempted  with  tonics,  as  quinine  and  iron, 
along  with  milk  punch,  and  change  of  air. 

Concerning  the  evacuation  of  strumous  abscess,  no  one  hesitates  to  inter- 
fere, when  the  disease  is  seated  in  the  external  parts  of  the  body,  as  the  mam- 
mary gland,  the  lymphatic  ganglions  of  the  neck,  or  the  subcutaneous  cellular 
tissue.  In  such  cases,  indeed,  we  can  hardly  make  too  early  or  too  free  an 
incision;  for,  not  only  is  there,  as  a  general  rule,  no  danger  of  causing  con- 
stitutional disturbance,  but  the  procedure  is  eminently  calculated  to  save 
structure  and  promote  recovery.  The  matter  being  evacuated,  the  cavity 
usually  at  once  contracts,  and  the  tendency  to  secretion  gradually  diminishing, 
the  part  finally  heals  by  granulation  or  adhesion.  Besides,  such  a  procedure 
always  enables  the  surgeon  to  watch  the  morbid  action,  and  apply  his  reme- 
dies directly  to  the  affected  surface. 

The  best  local  applications,  after  the  abscess  has  been  punctured,  are 
emollient  poultices,  rendered  slightly  stimulating  by  the  addition  of  a  little 
common  salt;  or  tincture  of  iodine,  spirituous  lotions,  or  some  sorbefacient 
plaster,  as  the  gum  ammoniac  and  mercurial,  soap,  compound  galbanum  or 
iodine  plaster,  care  being  taken  to  leave  an  appropriate  opening  for  the  dis- 
charge of  matter.     I  can  speak  with  great  confidence  of  the  beneficial  effects 
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of  these  plasters,  especially  the  first,  having  used  them  for  a  long  time  in  the 
treatment  of  strumous  abscess  of  the  neck,  mamma,  and  subcutaneous  cellular 
tissue.  When  the  cavity  of  the  abscess  is  slow  in  healing,  in  consequence  of 
the  torpor  of  its  vessels,  or  the  existence  of  a  strong  pyogenic  membrane, 
nitrate  of  silver,  nitric  acid,  or  acid  nitrate  of  mercury  may  be  employed,  in 
the  form  of  weak  injection,  as  local  stimulants  until  there  is  a  disposition  to 
the  formation  of  healthy  granulations.  Sometimes,  as  in  the  case  of  the 
subcutaneous  abscess,  a  seton  may  be  advantageously  introduced,  retention 
being  maintained  uutil  the  sac  has  become  obliterated  by  inflammation.  Or, 
instead  of  this,  a  counter-opening  may  be  made,  and  a  tent  inserted. 

When  the  abscess  is  connected  with  disease  of  the  bones,  as  it  always  is 
when  it  takes  the  name  of  psoas  or  lumbar  abscess,  the  treatment  usually 
followed  is  that  originally  suggested  by  Mr.  Abernethy,  and  which  consists 
in  making  a  valve-like  opening  in  the  most  prominent  and  dependent  por- 
tion of  the  swelling.  The  object  of  this  procedure  is  to  exclude  the  atmo- 
sphere, not  that  this  is  of  itself  at  all  injurious,  as  was  at  one  time  erroneously 
supposed,  but  because  its  contact  with  the  purulent  matter  has  a' tendency  to 
cause  decomposition ;  an  occui'rence  which  cannot  fail  to  be  succeeded  by 
bad  consequences,  by  awakening  all  the  constitutional  sympathies  of  which 
such  a  disease  is  capable.  Educated  in  a  school  in  which  this  practice  was 
strongly  inculcated,  and  warmly  prepossessed  in  its  favor,  on  account  of  the 
high  authority  of  its  originator,  I  was  led  to  expect  from  it  all  that  the  most 
sanguine  feeling  could  anticipate ;  but,  after  an  experience  of  upwards  of 
twenty-five  years,  I  am  compelled  to  say  that  it  has  utterly  disappointed  me, 
in  the  only  class  of  cases  to  which,  in  my  judgment,  it  is  at  all  applicable.  I 
cannot,  in  truth,  recall  to  my  mind  a  solitary  instance  in  which  I  have  found 
it  productive  of  the  least  permanent  benefit.  My  experience  is  that  the 
opening,  however  judiciously  made,  will,  at  no  distant  day,  be  followed  by 
ulcerative  action,  leading  thus  to  all  the  bad  effects  that  are  usually  caused 
by  making  a  free  incision  in  the  first  instance.  I  believe  that  this  generally 
occurs,  whatever  may  be  the  amount  of  matter  evacuated,  whether  small  or 
large,  and  whether  the  operation  be  repeated  at  long  or  short  intervals.  It 
has  appeared  to  me  that  any  interference,  however  trivial,  is  always  sure  to 
be  resented,  and  that,  instead  of  benefiting  the  case,  we  only  render  it  worse. 
Hence,  I  am  satisfied  that,  when  the  pain  from  the  pressure  of  the  accumu- 
lated fluid  is  not  so  great  as  imperatively  to  demand  its  withdrawal,  it  is  best, 
as  a  general  rule,  to  let  the  part  alone,  patiently  waiting  for  spontaneous 
evacuation,  and  the  accommodation  of  the  part  and  system  to  the  approach- 
ing event. 

When  artificial  evacuation  becomes  necessary,  it  may  be  effected  simply 
with  the  knife,  the  trocar,  or  the  knife  and  trocar  together.  Whatever  in- 
strument is  employed,  care  is  taken  to  carry  the  point  some  distance  between 
the  skin  and  sac,  before  the  latter  is  penetrated,  so  as  to  give  it  the  valvular 
form  so  much  insisted  upon  by  the  advocates  of  this  mode  of  treatment. 
From  two-thirds  to  four-fifths  of  the  matter  having  been  withdrawn,  the 
orifice  is  accurately  closed  with  two  broad  strips  of  adhesive  plaster,  arranged 
crucially,  and  supported  by  a  compress  and  bandage.  Care  is  also  taken  to 
prevent  the  orifice  from  being  pressed  upon  by  the  reaccumulating  fluid,  lest 
it  should  reopen  spontaneously.  The  operation  is  repeated  from  time  to 
time  as  the  matter  collects,  an  opportunity  being  thus  afforded  to  the  abscess 
to  contract,  and  finally  to  become  obliterated;  an  event,  however,  that  is 
certainly  extremely  rare. 

It  was  proposed,  some  years  ago,  to  open  these  abscesses  while  the  patient's 
body  is  immersed  in  water,  on  the  ground  that  there  would  thus  be  less  like- 
lihood of  the  introduction  of  air;  but  we  may  well  ask  whether  the  ingress  of  the 
former  fluid  would  not  be  quite  as  injurious  as  that  of  the  latter  ?     The  truth 
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is,  it  is  hardly  possible  to  perform  the  operation  without  some  risk  of  this 
kind;  still,  if  "proper  care  be  taken,  the  quantity  will  be  so  small  as  not  to 
produce  any  serious  mischief. 

As  to  iodine  injections,  which  have  been  recommended  for  the  radical  cure 
of  this  form  of  abscess,  the  experience  of  the  profession  has  nothing  to  offer 
in  their  favor.  The  practice,  considered  in  a  purely  theoretical  point  of  view, 
is  sufficiently  plausible,  since  its  object  is  to  change  the  character  of  the 
secerning  surface  of  the  pyogenic  membrane,  by  inviting  an  effusion  of  plastic 
matter,  which  shall  lead  to  the  obliteration  of  its  cavity.  It  was  evidently 
suggested  by  the  beneficial  effects  which  are  known  to  follow  the  use  of  iodine 
injections  in  hydrocele  and  other  kindred  affections,  but  to  insist  upon  a 
similarity  of  structure  of  the  sac  of  a  chronic  abscess  to  that  of  the  vaginal 
tunic  of  the  testicle  certainly  displays  a  very  limited  and  imperfect  knowledge 
of  morbid  anatomy.  It  is  not  surprising,  therefore,  that  the  practice  should 
have  failed,  and  that  its  employment  should  have  been  attended,  in  most 
cases,  with  considerable  risk,  from  the  tendency  which  it  has  to  create  undue 
irritation  both  in  the  part  and  system. 

Whatever  mode  of  treatment  be  employed,  it  is  of  paramount  importance 
to  sustain  the  system  by  tonics  and  to  allay  pain  by  anodynes. 

4.    MULTIPLE  ABSCESS,  OR  PYEMIA. 

The  fact  that  some  injuries  and  operations  are  occasionally  followed  by  the 
development  of  abscesses  in  some  of  the  internal  organs  of  the  body  did  not 
escape  the  attention  of  some  of  the  older  surgeons.  Ambrose  Pare  makes 
distinct  mention  of  the  occurrence ;  and  Pigrai,  about  the  same  period,  had 
an  opportunity  of  noticing  that,  during  one  particular  year,  nearly  every 
person  who  was  so  unfortunate  as  to  have  a  wound  of  the  head  died  of  sup- 
puration of  the  liver.  These  observations  were  afterwards  confirmed  by 
Morgagni,  Bertrandi,  and  Andouille;  and,  more  recently,  by  Schmucker, 
Kern,  Klein,  Hennen,  Larrey,  Guthrie,  and  other  military  surgeons,  as  well 
as  by  many  hospital  and  private  practitioners.  Mons.  Velpeau,  however,  was 
the  first  to  investigate  the  lesion  in  a  really  scientific  manner,  and  to  institute 
a  thorough  and  elaborate  examination  into  its  etiology,  pathology,  and  treat- 
ment. 

The  name  pyemia,  by  which  this  affection  is  now  generally  known,  literally 
signifies  an  alteration  of  the  blood  by  pus,  or,  perhaps,  more  properly  speak- 
ing, an  admixture  of  the  two  fluids,  giving  rise  to  what  has  been  called  sep- 
ticemia, or  purulent  infection.  It  is  a  corruption  of  pyohemia,  first  applied 
to  this  disease  by  Piorry,  and  is  synonymous  with  ichorhemia,  a  term  recently 
introduced  into  pathology. 

The  exciting  causes  of  pyemia,  or  blood-poisoning,  are  not  only  numerous 
but  of  a  highly  diversified  character ;  they  may  be  stated,  in  general  terms, 
to  be  such  as  are  productive  of  great  shock  to  the  system,  loss  of  blood,  or 
depression  of  the  vital  powers.  As  following  severe  injuries  of  the  head,  it 
was,  as  already  stated,  long  ago  noticed  by  many  of  the  older  pathologists 
and  surgeons,  although  they  failed  to  offer  any  correct  or  even  plausible 
theory  of  its  occurrence.  Since  attention  was  first  prominently  called  to  it, 
in  1823,  by  Velpeau,  it  has  been  much  oftener  noticed  after  compound  frac- 
tures and  dislocations,  lacerated,  contused,  and  gunshot  wounds,  and  ampu- 
tation of  the  larger  limbs,  than  after  any  other  accidents.  In  lyin^-in  females 
it  is  also  sufficiently  frequent,  and  is,  in  fact,  a  considerable  source  of  the 
mortality  consequent  upon  the  puerperal  state.  It  has  been  known  to  super- 
vene upon  erysipelas,  carbuncle,  smallpox,  scarlatina,  and  typhoid  fever. 
One  of  the  first  cases  of  the  disease  I  ever  saw  occurred,  many  years  ago,  in 
a  young  woman  who  had  an  attack,  apparently  not  a  severe  one,  of  erysipelas 
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of  the  leg.  On  dissection,  I  found  a  sufficient  cause  for  death  in  a  pyemic 
abscess  in  the  left  lung,  about  the  volume  of  a  large  almond,  filled  with  plastic 
matter,  and  surrounded  by  highly  inflamed  and  softened  pulmonary  tissue. 
No  appreciable  disease  existed  in  any  other  part  of  the  body.  The  secondary 
purulent  collections  so  often  met  with  in  glanders  and  dissection  wounds 
evidently  belong  to  this  class  of  affections.  Pyemia  occasionally  succeeds  to 
the  use  of  the  trephine,  the  extirpation  of  tumors,  lithotomy,  lithotripsy,  the 
perineal  section  for  the  cure  of  stricture  of  the  urethra,  and  the  operation  for 
aneurism.  Sometimes,  indeed,  apparently  the  most  trifling  operation  is  fol- 
lowed by  it.  In  1831,  I  attended,  in  consultation,  a  man  who  lost  his  life 
by  blood-poisoning  consequent  upon  bleeding  at  the  bend  of  the  arm  ;  and  a 
similar  case  occurred  a  number  of  years  ago  in  my  own  practice  at  the  Louis- 
ville Marine  Hospital.  The  patient,  a  colored  woman,  laboring  under  chronic 
disease  of  the  wrist-joint,  was  bled,  at  my  request,  by  the  resident  physician, 
at  the  median  basilic  vein.  In  a  few  days  violent  phlebitis  supervened,  fol- 
lowed by  large  purulent  collections  in  nearly  all  the  great  joints,  as  well  as 
among  the  muscles  of  the  arm  and  shoulder,  terminating  in  death  in  less  than 
a  week.  The  injury  inflicted  in  the  removal  of  a  small  piece  of  dead  bone 
has  been  known  to  cause  death  by  ichorhemia.  In  1848,  I  lost  a  young 
man,  twenty-eight  years  of  age,  from  pyemia,  brought  on  by  tying  three 
hemorrhoidal  tumors.  Death  occurred  on  the  eighth  day  ;  and,  on  dissection, 
I  found  the  cellular  tissue  of  the  meso-rectum  studded  with  hundreds  of  ab- 
scesses, from  the  size  of  a  currant  to  that  of  a  small  pea. 

Pyemia  occasionally  follows  the  suppurative  inflammation  consequent  upon 
a  badly-healed  stump,  perhaps  weeks  and  even  months  after  the  amputation, 
and  long  after  the  patient  is  apparently  out  of  all  danger.  The  discharge, 
perhaps  never  entirely  arrested,  suddenly  increases  in  quantity,  the  parts  be- 
come tender  and  irritable,  the  constitution  is  seriously  affected,  rigors  soon 
set  in,  and,  in  short,  all  the  symptoms  of  blood-poisoning  are  fully  declared. 

No  period  of  life  is  probably  entirely  exempt  from  the  attacks  of  this  dis- 
ease. It  has  been  met  with  even  in  children  at  the  breast.  A  case  has  been 
reported  of  an  infant,  only  ten  days  old,  in  whose  body,  affected  by  erysipelas, 
not  less  than  nine  large  abscesses  of  this  kind  had  formed,  causing  death  in 
a  short  time.  On  the  other  hand,  it  occasionally  appears  at  a  very  advanced 
age.  Young  and  robust  subjects,  however,  have  appeared  to  me  to  be  most 
liable  to  it,  especially  after  severe  railway  and  other  accidents,  attended  with 
severe  shock  and  a  good  deal  of  loss  of  blood.  Wounds  of,  and  operations 
upon,  the  veins  are  very  prone  to  be  followed  by  blood-poisoning.  There 
can  be  no  doubt  also  that  pyemia  is  more  common  among  the  inhabitants  of 
crowded  cities  than  among  those  who  enjoy  the  benefits  of  pure  country  air, 
good  wholesome  food,  and  an  abundance  of  exercise  and  sleep;  it  is  likewise 
more  frequent  in  hospitals,  almshouses,  and  other  receptacles  for  the  poor 
than  in  private  practice ;  circumstances  of  no  little  interest  both  in  an  etio- 
logical and  therapeutic  point  of  view. 

Such  being  some  of  the  remote  causes  of  pyemia,  the  question  may  now  be 
asked,  What  are  the  immediate  causes  of  the  disease,  or  the  circumstances 
whose  operations  are  more  directly  concerned  in  its  production  ?  This  sub- 
ject has  led  to  much  speculation  ;  and,  although  it  has  been  ably  discussed 
by  a  number  of  enlightened  pathologists,  yet  it  must  be  confessed  that  our 
knowledge  respecting  it  is  still  extremely  meagre  and  unsatisfactory. 

The  old  notion  that  pyemia  is  the  product  of  metastasis ;  or,  in  other 
words,  that  it  is  due  to  the  absorption  of  pus  from  the  part  originally  affected, 
and  to  the  transportation  of  this  fluid  to  some  other,  more  or  less  remote 
situation,  where  it  is  collected  into  a  focus,  and  thus  becomes  a  source  of 
new  irritation  and  disease,  has  still  its  advocates  and  adherents.  It  rests 
upon  the  supposition  that  the  pus  corpuscles  are  admitted,  unchanged,  into 
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the  open  mouths  of  the  veins  at  the  seat  of  the  wound,  as,  for  example,  the 
surface  of  the  stump,  and  that,  being  so  introduced  into  the  circulation,  and 
pushed  onward  by  the  blood,  they  are  finally  arrested  in  the  minute  capilla- 
ries, which  are  unable  to  transmit  them,  as  they  do  the  red  particles  of  the 
blood,  in  consequence  of  their  larger  size.  The  mechanical  obstruction  thus 
caused  forms,  it  is  alleged,  a  new  cause  of  morbid  action,  which  is  soon  fol- 
lowed by  the  development  of  an  abscess,  or  a  deposition  of  pus,  and,  if  the 
new  depots  be  numerous,  by  purulent  infection.  In  opposition  to  this  doc- 
trine, it  has  been  contended  that  pus  corpuscles  never  gain  access  in  this 
way  into  the  circulation,  and  that  those  who  profess  to  have  seen  them  there 
were  deceived  by  the  resemblance  which  these  corpuscles  bear  to  the  colorless 
globules  of  the  blood.  Moreover,  it  is  asserted  that  there  is  nothing  in  the 
corpuscles  of  healthy,  laudable  pus  of  an  irritating  nature,  and  that,  even 
supposing  they  got  into  the  veins,  it  would  not  be  possible  for  them  to  occa- 
sion multiple  abscesses. 

Cruveilhier,  from  some  experiments  which  he  performed  on  the  inferior 
animals,  as  dogs,  came  to  the  conclusion  that  pyemia  and  multiple  abscesses 
might  be  induced  by  any  irritating  fluid,  accidentally  introduced  into  the  sys- 
tem, and  incapable  of  spontaneous  elimination.  On  injecting  ink,  mercury, 
and  other  substances  into  the  blood,  he  found  that  purulent  depots  occurred 
wherever  the  extraneous  substance  became  impacted  in  the  minute  vessels. 
Granting  that  these  experiments  caused  precisely  what  has  been  alleged  of 
them,  it  is  difficult  to  see  why  they  should  have  been  brought  forward  as  a 
proof  of  the  manner  in  which  pyemia  is  developed  in  the  human  subject. 
There  is  certainly  no  similarity,  hardly,  indeed,  any  analogy,  between  the 
substances  used  by  Cruveilhier  in  his  experiments  upon  dogs  and  those  that 
are  formed  in  a  suppurating  wound,  or  on  the  surface  of  a  stump  after  am- 
putation. 

Mr.  Henry  Lee,  of  London,  in  a  small  treatise  on  the  origin  of  Inflamma- 
tion of  the  Veins,  published  in  1850,  advanced  the  ingenious,  and,  at  first 
sight,  very  plausible,  idea,  that  these  purulent  deposits  are  essentially  due  to 
the  coagulation  of  the  blood  in  consequence  of  the  admixture  of  pus  within 
the  veins.  He  found  that  when  healthy,  recently-drawn  blood  was  mingled 
with  pus,  it  solidified  more  rapidly  and  more  firmly  than  under  ordinary  cir- 
cumstances ;  and,  coupling  this  occurrence  with  the  well-known  fact  that  the 
veins  are  often  obstructed  by  large  clots  in  phlebitis,  he  concluded  that  coa- 
gulation must  be  the  first  link  in  the  chain  of  morbid  action.  The  inspissated 
blood,  unable  to  make  its  way  through  the  living  body,  would,  Mr.  Lee 
thinks,  soon  adhere  to  the  sides  of  the  vessels,  which  would  thus  become  so 
many  centres  of  inflammation  and  purulent  deposits.  It  will  be  perceived 
thai  this  theory,  like  that  of  the  older  pathologists,  previously  adverted  to, 
rests  essentially  upon  the  idea  that  pus  may  pass  bodily  into  the  veins,  or,  in 
other  words,  without  any  change  in  its  composition,  and  that  it  differs  from 
it  only  in  assuming,  what  is  doubtless  true,  that  it  possesses  the  power  of 
coagulating  the  blood  with  which  it  comes  in  contact. 

Finally,  there  is  another  class  of  pathologists  who  attempt  to  account  for 
the  formation  of  purulent  deposits  by  supposing  that  they  are  caused  by  the 
development  of  a  peculiar  poison,  derived  from  certain  kinds  of  pus,  which, 
entering  the  circulation,  contaminates  the  blood  and  solids,  and  thus  brings 
about  that  adynamic  and  atonic  state  of  the  system  so  characteristic  of  pye- 
mia. According  to  this  doctrine,  which  has  found  one  of  its  ablest  advocates 
in  Professor  Bennett,  of  Edinburgh,  pus  corpuscles  do  not  enter  and  mingle 
with  the  blood,  what  have  been  taken  for  these  bodies  by  various  observers 
being  merely  so  many  colorless  cells  of  the  blood,  the  distinction  between  the 
two  being  often  extremely  difficult,  if  not  impracticable. 

Of  the  foregoing  explanations  the  last,  it  seems  to  me,  is  not  only  the  most 
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plausible,  but  also  the  most  consistent  with  facts.  Agreeing  with  its  advo- 
cates that  it  is  impossible  for  pus  corpuscles  to  enter  the  circulation,  except 
in  the  case  of  open-mouthed  veins  communicating  with  a  suppurating  sur- 
face, it  is  unquestionable  that  the  more  attenuated  and  watery  parts  of 
pus ;  or,  perhaps,  more  correctly  speaking,  the  more  ichorous,  sanious,  or 
sanguinolent  varieties  of  this  fluid,  frequently  become  commingled  with  the 
blood  in  suppurating  wounds  and  in  the  stumps  of  amputated  limbs,  thereby 
speedily  and  thoroughly  contaminating  both  solids  and  fluids,  and,  con- 
sequently, effectually  undermining  the  constitution.  It  is  not  improbable 
that  this  poisonous  matter,  soon  after  its  admission  into  the  circulation,  ex- 
cites inflammation  in  the  capillary  vessels,  as  well  as  in  some  of  the  larger 
veins,  rapidly  followed  by  deposits  of  fibrin  and  pus,  or  the  development  of 
purulent  collections.  The  coagula,  so  often  met  with  in  the  veins  of  those 
who  die  of  this  disease,  are  a  direct  result  of  this  inflammation,  their  forma- 
tion being  favored  by  the  plasma  thrown  out  by  the  inner  surface  of  the 
affected  vessels.  The  occurrence,  in  fact,  is  similar  to  what  takes  place,  at 
times,  in  inflammation  of  varicose  veins  in  the  lower  extremities  of  laboring 
people,  which  are  occasionally  completely  clogged  up  in  this  way.  Thus, 
it  is  not  unlikely  that  the  first  link  in  the  chain  of  morbid  action  in  this  affec- 
tion is  a  poisoned  and  disorganized  state  of  the  blood;  the  second,  the 
development  of  inflammation  in  the  capillaries  and  veins;  the  third  the  forma- 
tion of  adherent  coagula,  clots,  or  concretions;  and  the  last,  as  the  necessary 
and  inevitable  effect  of  the  others,  a  deposition  of  pus,  or  pus  and  fibrin. 

Is  pyemia  always,  as  the  name  denotes,  a  result  of  the  admission  of  viti- 
ated secretions,  or  putrescent  matter  into  the  circulation  ?  Instances  occur, 
as  when  the  disease  complicates  typhoid  fever,  scarlatina,  and  asthenic  and 
other  affections,  where  the  reverse  would  seem  to  be  the  case,  and  yet,  it  must 
be  confessed,  it  is  not  always  possible,  even  here,  to  determine  whether  the 
individual  is  entirely  free  from  antecedent  suppurative  action.  It  is  probable 
that,  under  such  circumstances,  a  mere  disordered  state  of  the  blood,  such  as 
undoubtedly  attends  the  worst  forms  of  these  maladies,  may  be  quite  ade- 
quate to  the  production  of  secondary  abscesses  of  a  very  bad  character. 

The  period  of  latency  of  pyemia  is  often,  if  not  generally,  very  short,  fre- 
quently not  exceeding  a  few  days  from  the  time  of  the  accident  or  operation 
giving  rise  to  it.  There  are  cases,  however,  in  which  a  much  longer  time 
elapses,  although  they  are  uncommon.  As  a  general  rule,  it  may  be  assumed 
that  the  briefness  of  the  period  of  latency  will  be  in  proportion  to  the  shock 
of  the  system,  the  amount  of  hemorrhage,  and  the  ill  state  of  the  patient's 
health  prior  to  the  injury.  The  period  is  usually  shorter  in  traumatic  than 
in  idiopathic  affections,  in  the  latter  of  which  the  secondary  lesion  occasion- 
ally does  not  come  on  until  near  the  time  of  apparent  convalescence. 

The  approaches  of  pyemia  are  generally  very  stealthy  and  insidious;  hence 
it  often  happens  that  the  young  and  inexperienced  practitioner  is  thrown 
completely  off  his  guard  in  respect  to  the  nature  of  the  formidable  disease 
with  which  he  has  to  grapple.  If  the  case  is  one,  for  instance,  consequent 
upon  an  amputation,  he  probably  feels  concerned  to  find  that  the  stump  gives 
evidence  of  being  in  an  unhealthy  condition  ;  that  it  is  unusually  tender  and 
painful,  that  it  manifests  no  disposition  to  heal,  and  that  the  discharge  is  not 
only  profuse  but  of  a  thin,  sanious,  bloody,  or  ichorous  nature.  The  patient, 
although  not  inclined  to  complain  much,  is  restless  and  ill  at  ease,  looking 
pale,  sallow,  and  anxious,  as  if  some  serious  evil  were  impending.  His  pulse 
is  irritable  and  too  frequent,  the  cheek  is  marked  by  a  sinister  flush,  the  ap- 
petite is  impaired,  and  the  secretions  are  deranged.  This  prodroma  is  of 
short  duration  ;  often  hardly  lasting  twenty-four  hours.  "Violent  rigors  now 
set  in,  which,  after  having  continued  for  a  period  varying  from  fifteen  minutes 
to  half  an  hour,  an  hour,  or  even  two  hours,  are  succeeded  by  violent  reaction, 
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and  this,  in  its  turn,  by  profuse  sweats,  often  completely  drenching  the  sur- 
face and  even  the  body  clothes.  These  rigors  may  return  several  times  in  the 
twenty-four  hours,  or  they  may  come  on  at  regular  periods,  not  unlike  the 
paroxysms  of  an  intermittent  fever,  for  which  the  unwary  sometimes  mistake 
them.  Their  severity  is  not  always  the  same  ;  cases  occur  in  which  they  are 
replaced,  as  it  were,  by  chilly  sensations,  alternating  with  flushes  of  heat,  and 
not  unfrequently  lasting  for  several  days  together.  In  whatever  manner  this 
outbreak  of  the  disease  is  displayed,  the  case  at  once  assumes  a  more  bold  and 
decisive  character.  The  conjunctiva  and  skin  exhibit  a  well-marked  icterode 
appearance ;  the  features  are  shrunken  and  withered,  the  nose  being  pinched 
and  the  eve  sunk  in  its  socket;  the  pulse  is  small,  frequent,  and  feeble ;  the 
breathing  is  accelerated  and  performed  with  unusual  effort;  the  tongue  is  dry 
and  clammy;  the  thirst  is  urgent;  the  sleep  and  appetite  are  interrupted; 
the  bowels  are  irregular,  being  at  one  time  relaxed,  and  at  another  consti- 
pated ;  the  stomach  is  irritable  and  nauseated  ;  the  urine  is  high-colored  and 
scanty  ;  the  extremities  are  cold;  the  mind  wanders;  and  the  body  is  often 
racked  with  excruciating  pain,  especially  in  the  joints  and  muscles,  which  are 
not  unfrequently  exquisitely  sensitive  to  the  slightest  touch.  Occasionally 
the  patient  complains  of  severe  pain  in  some  internal  organ,  to  which  he 
refers  all  his-principal  suffering.  Cough  is  sometimes  present,  and  when  this 
is  the  case  an  examination  of  the  chest  generally  reveals  the  existence  of  more 
or  less  serious  lesion  of  the  pulmonary  tissues,  or  of  the  lung  and  pleura.  As 
the  disease  progresses,  red  blotches,  swollen,  and  excessively  painful,  appear 
over  the  larger  joints,  and  serve  as  the  forerunners  of  approaching  suppuration 
in  their  interior,  as  well  as  in  the  tissues  immediately  around  them.  Similar 
marks  occasionally  show  themselves  in  the  course  of  the  principal  veins  and 
in  the  situation  of  some  of  the  muscles,  particularly  the  deltoid  and  pectoral. 

The  symptoms,  long  before  the  disease  has  reached  this  crisis,  are  of  a 
typhoid  character,  the  whole  system  seemingly  laboring  under  the  depressing 
influence  of  a  deadly  poison.  The  downward  tendency  is  rapidly  progress- 
ive ;  the  machinery  of  life  moves  alternately  forward  and  backward;  the 
pulse  becomes  more  and  more  feeble;  the  respiration  is  frightfully  oppressed; 
the  body  is  remarkably  emaciated  ;  and  the  patient  lies  in  a  comatose  con- 
dition, from  which  he  is  destined  never  to  awake.  This,  however,  is  not  uni- 
formly the  case  ;  for  the  instances  are  not  infrequent,  where  the  mind  retains 
its  consciousness  almost  to  the  last.  The  period  at  which  death  occurs, 
after  the  disease  has  once  fairly  commenced,  varies  from  three  to  ten  days, 
or  a  fortnight,  the  average  being  about  one  week,  or  perhaps  a  little  under. 

Although  there  are,  strictly  speaking,  no  pathognomonic  symptoms  of 
pyemia,  yet  it  is  seldom  that  any  one  who  has  ever  seen  a  case  of  this  disease, 
or  who  has  made  himself  thoroughly  familiar  with  its  history  and  progress, 
can  possibly  confound  it  with  any  other  complaint.  Its  very  mode  of  inva- 
sion generally  sufficiently  stamps  its  true  character.  The  sudden,  violent, 
and  unexpected  rigor;  the  unhealthy  character  of  the  suppurating  sore  or 
wound,  if  any  exist ;  the  icterode  and  shrunken  state  of  the  features ;  the 
rapid  supervention  of  typhoid  symptoms;  the  great  mental  anxiety  and  ex- 
cessive restlessness ;  the  horrible  aching  pains  in  the  joints,  limbs,  and  other 
regions;  and,  lastly,  the  rapid  abduction  of  the  fat,  leaving  the  body  in  a 
wasted  and  emaciated  condition,  far  beyond  what  occurs  in  almost  any  other 
affection,  excepting,  perhaps,  cholera;  are  signs  which,  if  they  do  not  uner- 
ringly mark  the  nature  of  pyemia,  will  always  excite  the  serious  suspicion  of 
the  attendant,  and  induce  him  to  scrutinize  his  case  in  the  most  careful  and 
thorough  manner.  The  only  disease  with  which  blood-poisonin«-  is  liable  to 
be  confounded  is  intermittent  fever ;  but  here  the  distinction  is  so  easily 
drawn  as  to  render  mistake  impossible,  unless  the  most  stupid  carelessness  is 
evinced  by  the  practitioner.     The  diagnosis   of  traumatic   pyemia  will,  in 
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general,  be  less  difficult  than  that  of  the  idiopathic  variety,  or  that  arising 
from  internal  causes;  for  the  violent  rigor,  the  icterode  countenance,  and  the 
vapid  prostration  and  emaciation  will  usually  afford  sufficient  characteristic 
evidence  of  the  nature  of  the  complaint  to  prevent  mistake. 

The  dissection  of  patients  dead  of  pyemia  reveals,  as  might  be  supposed, 
important  and  interesting  changes  both  in  the  solids  and  in  the  fluids.  Of 
those  affecting  the  solids,  the  most  constant  are  abscesses  and  purulent  de- 
pots in  various  organs,  cavities,  and  tissues.  The  former,  generally  known 
under  the  name  of  metastatic,  or  multiple  abscesses,  are  most  common  in  the 
lungs  and  liver,  then  in  the  spleen,  and,  lastly,  in  the  brain,  heart,  and  kid- 
neys. They  sometimes  occur  in  the  subcutaneous  cellular  substance,  and 
beneath  the  peritoneum.  In  one  instance,  previously  referred  to,  I  found 
an  immense  number  in  the  areolar  tissue  of  the  meso-rectum.  Their  presence 
has  also  been  detected  in  the  prostate  gland. 

In  regard  to  their  number,  metastatic  abscesses  vary  in  different  instances. 
It  is  seldom  that  we  find  only  one  ;  most  generally  there  are  as  many  as 
twenty,  thirty,  fifty,  or  even  a  hundred.  Sometimes,  indeed,  the  surface  of 
the  affected  organ  is  completely  studded  with  them,  more  than  a  thousand 
having  been  observed  in  a  single  case,  principally  in  the  deep-seated  viscera, 
The  size  of  this  abscess  is  also  very  variable.  Some  do  not  exceed  that  of 
a  hemp-seed  or  garden  pea;  while  others  are  as  large  as  a  hazelnut,  a 
marble,  a  pigeon's  egg,  or  an  orange.  When  very  numerous,  they  are 
usually  proportionably  small.  In  their  figure  they  are  generally  oval,  sphe- 
rical, or  angular;  sometimes  remarkably  irregular.  When  seated  near  each 
other,  they  occasionally  become  confluent,  like  the  pustules  of  smallpox. 

The  contents  of  a  metastatic  abscess  are  seldom  of  the  nature  of  well- 
elaborated  pus  ;  on  the  contrary,  they  are  almost  always  of  a  semi-concrete 
consistence,  of  a  dirty  grayish,  cineritious,  or  drab  color,  and  composed 
mainly  of  aplastic  lymph.  This  is  particularly  true  of  recent  cases;  in  those 
of  longer  standing,  the  contents  are  more  decidedly  purulent,  but  even  then 
they  are  often  blended  with  grumous  blood  and  flakes  of  fibrin. 

The  textures  immediately  around  the  abscess  may  be  natural,  or  variously 
altered  in  their  appearance  and  consistence.  In  most  cases  they  are  engorged 
with  blood,  heightened  in  color,  softened,  or  converted  into  a  pulpy  diffluent 
substance.  The  coats  of  the  vessels  are  inflamed,  thickened,  and  infiltrated 
with  serosity,  while  their  canals  are  filled  with  pus,  semi-fluid  blood,  or 
fibrinous  concretions.  The  capillary  veins  usually  participate  in  the  inflam- 
mation. 

Purulent  collections,  as  a  consequence  of  ichorhemia,  are  most  frequently 
met  with  in  the  chest,  being  rare  in  the  peritoneal  cavity,  the  arachnoid,  and 
pericardium.  The  reason  of  this  difference  seems  io  be  due  to  the  fact  that 
the  lungs  nearly  always  suffer  whenever  there  is  serious  involvement  of  the 
system,  whereas  the  abdominal  viscera,  heart,  and  brain,  commonly  escape  in 
this  case. 

Professor  Sedillot,  of  Strasbourg,  who  has  studied  this  disease  with  great 
care,  and  who  has  combined  the  results  of  his  observation  in  a  highly  in- 
structive and  interesting  monograph,  published  in  1849,  remarks  that  in  100 
cases  of  pyemia,  we  should  find  the  lungs  affected  in  99  ;  the  liver  and  spleen 
in  1  of  12,  the  muscles  in  1  of  15,  and  the  heart  and  peripheric  cellular 
tissue  in  1  of  20:  the  brain  and  kidneys  suffering  comparatively  seldom. 

The  joints  often  suffer  very  severely.  In  some  of  the  cases  which  I  have 
had  an  opportunity  of  examining  after  death,  matter  was  found  in  nearly  all 
the  larger  articulations,  and  also  in  quite  a  number  of  the  smaller  ones.  In 
many  cases  the  pus  is  situated  on  the  outside  of  the  joints,  as  well  as  within. 

Large  collections  of  purulent  fluid  are  sometimes  discovered  in  the  subcu- 
taneous and  intermuscular  areolar  tissue;  the  veins  also  occasionally  contain 
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a  considerable  quantity,  either  lying  free  in  their  cavities,  or,  as  is  more  com- 
mon, commingled  with  the  blood  in  the  interior  of  fibrinous  concretions. 

The  pus  which  occurs  in  these  various  localities  is  of  the  same  nature  as 
that  which  is  contained  in  metastatic  abscesses,  properly  so  termed,  that  is, 
it  is  ill-elaborated,  and  intermixed  with  a  large  proportion  of  aplastic  mate- 
rial. Both  in  the  veins  and  in  the  intermuscular  areolar  tissue,  it  is  generally, 
as  just  stated,  interspersed  through  fibrinous  concretions,  coagula,  or  blood- 
clots,  giving  the  latter  a  peculiar  appearance,  as  if  they  were  pervaded  by 
small  specks  of  lymph,  or  lymph  and  pus. 

The  prognosis  of  pyemia  is  most  unfavorable ;  few  patients  recover,  and 
these,  for  the  most  part,  remain  for  a  long  time  in  a  debilitated  and  crippled 
condition,  liable  to  other  attacks  of  disease  from  the  slightest  causes.  As 
already  stated,  death  usually  occurs  within  the  first  week  after  the  commence- 
ment of  the  malady,  being  apparently  dependent  upon  the  severe  exhaustion 
consequent  upon  the  excessive  pain  and  obstructed  circulation,  which  form 
such  conspicuous  features  in  the  progress  of  this  affection.  In  most  cases  a 
return  to  health  is  announced  by  the  appearance  in  the  urine  of  an  unusual 
quantity  of  lithic  acid. 

Treatment. — In  the  treatment  of  ichorhemia  two  indications  present  them- 
selves to  the  practitioner,  and  these  should,  throughout,  receive  his  most  ear- 
nest and  faithful  attention.  These  are,  first,  the  removal  of  the  exciting  cause 
of  the  disease;  and,  secondly,  the  support  of  the  system,  in  order  to  enable 
it,  if  possible,  to  shake  off  the  toxical  influence  under  which  it  is  so  plainly 
laboring. 

If  the  disease  has  been  induced  by  an  accident  or  operation,  attended  with 
an  open,  suppurating  surface,  much  may  be  done,  in  many  cases,  by  the  pro- 
motion of  cleanliness,  to  prevent  further  mischief  from  the  ingress  of  purulent 
fluid.  This  object  is  best  attained  by  diligent,  almost  incessant  attention  to 
the  dressings  and  position  of  the  part,  the  former  being  frequently  changed, 
and  the  latter  so  arranged  as  to  favor  the  escape  of  the  secretions  as  fast  as 
they  take  place.  Detergent  lotions  are  often  serviceable,  especially  if  they 
contain  chlorinate  of  soda,  but  care  must  be  taken  that  they  are  not  so  strong 
as  to  irritate,  and  it  will  be  well,  particularly  if  we  have  to  deal  with  a  foul 
stump,  to  throw  them  freely  upon  the  parts  with  a  large  syringe,  as  this 
exerts  a  much  better  and  wider  influence  than  mere  irrigation  with  a  sponge. 
It  will  also  be  advantageous  to  keep  the  dressing  constantly  sprinkled  with 
the  chlorides,  both  with  a  view  to  allay  fetor  and  to  purify  the  air  of  the 
apartment,  which  must  be  frequently  renewed  by  opening  the  doors  and 
windows. 

To  prevent  the  further  ingress  of  purulent  fluid  into  the  system,  is  not  so 
easily  accomplished,  if,  indeed,  it  can  be  accomplished  at  all."  If  the  surface 
is  not  too  extensive,  I  should  strongly  advise  the  free  use  of  a  mixture  of  one 
part  of  the  solution  of  acid  nitrate  of  mercury  and  two  parts  of  water, 
applied  rapidly  with  a  mop,  the  intention  being  not  so  much  to  produce  an 
escharotic  as  an  alterant  effect,  thereby  inviting  a  rapid  change  in  the  action 
of  the  capillary  vessels  and  an  abundance  of  exudation  matter,  so  as  to  close 
up  the  mouths  of  the  vessels,  and  cause  consolidation  of  the  affected  tissues 
generally.  When  the  vessels  are  large  and  patulous,  they  may  sometimes  be 
closed  by  well-regulated  methodical  compression,  care  being  taken  that  this 
is  applied  in  as  gentle  and  uniform  a  manner  as  possible.  The  actual  cautery, 
recommended  by  the  French  surgeons,  for  sealing  the  suppurating  surface' 
has  met  with  few  advocates  anywhere,  and  should  never,  I  conceive  be  em- 
ployed for  this  purpose,  unless  it  is  drawn  over  the  parts  in  the  most  careful 
and  considerate  manner,  the  surface  being  previously  well  wiped  with  soft 
linen  to  divest  it  of  its  moisture. 

The  second  indication  is  best  fulfilled  by  stimulants  and  tonics,  as  brandy, 
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wine,  ammonia,  camphor,  iron,  and  quinine,  with  animal  broths,  and  other 
suitable  means  of  support.  Opiates  should  be  given  freely  to  allay  pain  and 
induce  sleep.  The  recurrence  of  rigors,  or  chilly  sensations,  is  usually  easiest 
prevented  by  quinine  and  morphia,  the  dose  of  the  former  being  not  less 
than  ten  grains  to  one  grain  of  the  latter,  every  four  or  six  hours,  until  a 
decided  impression  has  been  made  upon  the  system.  No  benefit  can  accrue, 
under  such  desperate  circumstances,  from  administering  these  articles  in 
smaller  quantity,  as  they  only  serve  to  tease  the  system,  and  permit  the  play 
of  morbid  affinities.  The  irritability  of  the  stomach,  so  often  present  in 
pyemia,  is  generally  best  controlled  by  sinapisms,  abstinence  from  drink,  the 
use  of  ice,  and  the  exhibition  of  aromatic  tincture  of  ammonia.  When  de- 
pendent upon  the  presence  of  bile,  or  vitiated  ingesta,  a  gentle  emetic  may 
be  of  service. 

Inflammation  of  the  joints  and  muscles  must  be  treated  by  soothing  mea- 
sures, as  warm  medicated  dressings,  aided  by  the  frequent  application  of 
iodine.  If  abscesses  form,  evacuation  must  be  afforded  by  early  and  free 
incisions,  the  openings  being  made  in  such  a  manner  as  to  prevent  accumu- 
lation and  bagging  of  fluids.  Determinations  to  internal  organs,  as  the 
lungs,  heart,  spleen,  or  liver,  must  be  counteracted  by  dry  cupping  and  blis- 
tering. The  secretions,  generally  so  much  disordered  in  ichorhemia,  should 
be  corrected  with  blue  mass  or  calomel,  but  care  should  be  taken  not  to 
carry  these  medicines  so  far  as  to  excite  ptyalism,  which  could  hardly  fail  to 
produce  a  prejudicial  effect  upon  the  progress  of  the  case. 

Bleeding,  both  local  and  general,  is  invariably  inadmissible  in  all  diseases 
attended  with  blood-poisoning.  The  system,  oppressed  and  borne  down  by 
the  toxical  influence,  needs  all  the  support  it  can  derive  from  this  fluid  ;  the 
whole  current,  it  is  true,  is  vitiated,  and  its  life-power  greatly  impaired,  but, 
although  this  is  the  case,  no  sensible  practitioner  would  attempt  to  improve 
the  condition  of  the  affected  part  by  such  a  procedure.  Good  nourishing 
food  and  drink,  with  supporting  medicines,  alone  can  be  confided  in  under 
such  circumstances,  when  the  loss  even  of  a  small  quantity  of  blood  would 
inevitably  hasten  the  fatal  crisis. 

When  marked  tendency  to  hemorrhage  exists,  in  consequence  of  a  dissolved 
and  broken-down  state  of  the  blood,  recourse  must  be  had  to  some  of  the 
preparations  of  iron,  especially  the  tannate  and  tincture  of  the  chloride  ;  the 
former  being  given  in  doses  of  from  five  to  ten  grains,  and  the  latter  of  from 
fifteen  to  twenty  drops,  in  a  suitable  quantity  of  water,  every  three  or  four 
hours.  The  same  remedies  will  generally  answer  excellently  well  for  sup- 
pressing the  copious  sweats  so  often  present  in  the  different  stages  of  pyemia. 
Sometimes  acids,  as  the  nitric  and  sulphuric,  may  be  advantageously  exhi- 
bited, both  with  a  view  to  their  tonic  and  their  anti-diaphoretic  effects. 

Throughout  the  whole  treatment,  great  attention  should  be  paid  to  clean- 
liness ;  the  bed  and  body  clothes  should  be  frequently  changed,  the  surface 
of  the  patient  sponged  with  tepid  salt  water,  or  weak  chlorinated  washes, 
and  the  apartment  constantly  ventilated.  Should  recovery  take  place,  a 
change  of  air  and  a  rigid  observance  of  hygienic  measures  will  be  required 
to  insure  ultimate  restoration.  The  convalescence  will  always  be  tardy,  and 
the  slightest  exposure  or  irregularity  of  diet  will  be  certain  to  endanger  life. 

5.    HECTIC  FEVER. 

Hectic  fever,  although  not  necessarily  dependent  upon  suppuration,  is  yet 
so  closely  connected  with  it,  as  a  common  result  of  that  process,  that  it  may 
very  properly  be  described  under  the  same  head.  Its  existence  is  nearly 
always  indicative  of  serious  organic  lesion,  of  which  it,  therefore,  constitutes 
merely  the  general  expression.     The  word  hectic,  literally  signifying  a  bad 
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habit  of  body,  was  originally  employed  to  designate  the  peculiar  train  of 
phenomena  attendant  upon  pulmonary  phthisis,  of  which  it  forms  so  remark- 
able an  attribute  as  to  have  attracted  the  attention  of  practitioners  in  all 
ages.  It  is,  however,  no  longer  restricted  to  such  narrow  limits ;  for  the 
group  of  symptoms  which  it  serves  to  characterize  follows  a  great  number 
of  diseases,  accidents,  and  operations,  and,  therefore,  claims  the  special  con- 
sideration alike  of  the  surgeon  and  the  physician. 

Hectic  fever  never  occurs,  as  was  once  supposed,  as  an  idiopathic  affection; 
on  the  contrary,  it  is  always  symptomatic  of  some  particular  disease,  gene- 
rally of  the  presence  of  profuse  discharge,  as  of  pus  or  blood,  or  the  devel- 
opment of  an  abscess  in  some  important  structure,  as  the  brain,  lung,  or  liver. 
One  of  the  most  remarkable  circumstances  connected  with  its  history  is,  that 
it  rarely,  if  ever,  appears  until  the  malady  which  it  serves  to  represent  has 
made  considerable  progress,  or  induced  serious  structural  changes,  along  with 
grave  inroads  upon  the  constitution.  Thus,  in  phthisis,  it  is  seldom  witnessed 
until  softening  of  the  tubercular  matter  is  about  to  take  place,  sometimes, 
indeed,  not  until  pretty  large  cavities  have  formed  ;  on  the  other  hand,  there 
are  cases,  as  in  psoas  abscess,  where  pus  frequently  exists  in  large  quantity, 
perhaps,  for  several  months,  and  yet  none  of  the  ordinary  signs  of  hectic 
fever  arise.  Serious  as  the  local  disease  apparently  is,  the  general  system 
does  not  seem  to  be  disposed  to  take  any  particular  notice  of  it;  the  pulse, 
sleep,  appetite,  bowels,  and  secretions  all  go  on  in  nearly  their  accustomed 
manner  ;  and,  if  there  be  any  loss  of  flesh  and  strength,  the  alteration  is  so 
gradual  and  imperceptible  as  almost  to  elude  the  attention  even  of  the  patient 
himself.  But  sudden  and  often  most  alarming  changes  occur  in  the  consti- 
tution if,  in  consequence  of  a  large  opening,  air  is  freely  admitted  into  the 
cavity  of  such  an  abscess,  causing  decomposition  of  its  contents.  The  shock 
is  violent,  and  resentment  of  the  injury  is  close  at  hand  ;  soon  a  severe  rigor 
comes  on,  lasting,  it  may  be,  several  hours,  when  it  is  succeeded  by  violent 
fever,  as  this,  in  its  turn,  is  followed  by  copious  sweat.  Such  is  not  unfre- 
quently  the  commencement  of  an  attack  of  hectic  fever,  a  bad  habit  of  body, 
which  often  ceases  only  with  the  patient's  life.  Thus,  it  will  be  perceived 
that  hectic  fever,  like  every  other  form  of  fever,  at  least  so  far  as  we  can 
comprehend  its  nature  and  type,  is  not  a  disease,  but  a  symptom  of  disease, 
an  expression  of  general  suffering,  dependent  upon  some  special  local  lesion, 
not  always,  perhaps,  appreciable  by  our  senses,  yet,  nevertheless,  in  active 
operation,  and  effectually  accomplishing  its  work.* 

In  traumatic  affections,  hectic  fever  often  sets  in  at  an  early  period  after 
the  accident;  perhaps  there  may  have  been  grave  shock,  and  profuse  hemor- 
rhage, and  the  two  are  soon  followed  by  copious  suppuration,  which  thus 
still  further  undermines  and  exhausts  the  vital  powers ;  or  it  may  be  that 
more  or  less  of  the  pus  has  been  carried  into  the  circulation,  and  that  the 
whole  system  has  become  poisoned  by  the  unfortunate  admixture,  every  blood 
cell  and  every  fibre  and  atom  of  solid  matter  feeling  the  baneful  influence. 
The  brief  struggle  which  ensues  may  be  characterized  by  the  inflammatory 
type ;  but  this  is  evanescent,  hectic  soon  taking  its  place,  and  thence  on 
steadily  maintaining  the  ascendency,  no  intercurrent  circumstances  ever 
changing  its  real  character,  although  they  may  temporarily  disguise  it,  or  for 
a  time  keep  it  in  abeyance. 

Hectic,  then,  is  a  continued,  remittent  fever,  lasting  generally  as  long  as 
the  cause  which  induced  it  lasts ;  subject  to  distinct  paroxysms  of  exacer- 
bation and  remission,  but  at  no  time,  perhaps,  completely  absent,  although 
apparently  it  may  be.  Its  outbreak  is  often  sudden  and  violent,'  sweeping 
over  the  system  with  the  fury  of  a  hurricane;  at  other  times,  and  more  gene°- 
rally,  it  creeps  on  gradually  and  stealthily;  in  the  former  case,  it  is  marked 
by  severe  rigors,  in  the  latter  merely  by  a  sense  of  chilliness,  or  slight  horri- 
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pilations.  Whatever  may  be  its  mode  of  attack,  its  actual  invasion  is  always 
preceded  by  more  or  less  indisposition,  amounting  ordinarily  to  a  mere  state 
of  malaise,  or  a  feeling  of  lassitude  and  discomfort,  which  the  patient  strug- 
gles in  vain  to  throw  off.  His  appetite  and  sleep  are  impaired  ;  his  tongue 
is  inclined  to  be  dry,  perhaps  somewhat  coated ;  more  or  less  thirst  exists ; 
and  there  is  often  considerable  fever,  either  of  the  inflammatory,  irritative, 
or  typhoid  type.  In  short,  hectic,  like  every  other  fever,  passes  through  a 
stage  of  incubation,  brief  in  one  case,  protracted  in  another.  The  crisis 
being  attained,  the  chill  appears,  and  thus  the  disease  is  fairly  inaugurated  ; 
taking  its  position  in  the  system,  which,  as  already  stated,  it  never  abandons 
until  the  removal  of  the  exciting  cause,  and  often  not  then. 

The  febrile  exacerbation  is  usually  vesperal,  coming  on  late  in  the  after- 
noon, or  early  in  the  evening;  lasting,  on  an  average, from  six  to  nine  hours, 
and  then  gradually  going  off,  to  reappear,  in  a  similar  manner,  about  the 
same  time  the  next  day,  thus  giving  the  disease  a  distinct  periodical  character, 
not  unlike  that  of  an  ordinary  intermittent.  Not  unfrequently  there  are  two 
paroxysms  in  the  twenty-four  hours ;  one  in  the  evening,  and  the  other  per- 
haps late  at  night,  or  during  the  course  of  the  morning ;  the  latter  being 
generally  much  the  milder  of  the  two.  The  chill  ushering  in  the  fever  is 
often  very  long  and  severe,  the  patient  occasionally  shivering  for  several 
hours,  his  teeth  chattering  violently,  and  the  whole  body  feeling  as  if  it  were 
wrapped  in  ice  ;  at  other  times,  as  already  intimated,  the  sensation  of  cold  is 
very  slight,  and  perhaps  perceived  chiefly  along  the  spine,  shoulders,  and 
lower  extremities,  its  duration  being  variable,  now  short,  now  quite  pro- 
tracted. The  chill  passing  off,  reaction  succeeds,  usually  violent  in  propor- 
tion to  the  previous  depression,  and  gradually,  sometimes  suddenly,  merging 
into  a  profuse  sweat,  the  harbinger  of  returning  ease  and  comfort.  All  the 
secretions  are  again  unlocked ;  the  mouth  regains  its  moisture  ;  the  urine  is 
poured  out  in  increased  quantity  ;  the  thirst  rapidly  subsides  ;  the  pulse  be- 
comes soft  and  comparatively  calm  ;  and  ere  long  the  poor  patient,  tortured 
and  racked  with  suffering,  sinks  into  a  tranquil  and  refreshing  sleep. 

In  the  interval  of  the  paroxysms,  the  patient,  although  comparatively  com- 
fortable, is  by  no  means  entirely  free  from  excitement.  The  pulse,  in  par- 
ticular, is  always  preternaturally  frequent,  often  even  quick  and  small;  seldom 
entirely  normal  in  any  case  or  at  any  time  ;  easily  disturbed  by  exercise  and 
mental  emotion.  The  countenance  exhibits  well-marked  evidence  of  the  in- 
ward trouble  ;  in  the  morning  it  is  pale,  shrunk,  and  careworn  ;  in  the  after- 
noon, on  the  contrary,  it  has  generally  a  somewhat  full  appearance,  and  a 
circumscribed  blush,  too  plainly  denotive  of  the  vital  decay,  rests  upon  the 
cheeks  in  striking  and  often  mournful  contrast  with  the  surrounding  pallor. 
The  eyes  have  a  peculiar  lustrous  expression,  and  gradually  retreat  more  and 
more  within  their  sockets.  Emaciation  begins  early,  and  is  steadily  pro- 
gressive, proceeding  from  bad  to  worse,  until  the  body  is  literally  wasted 
away  to  a  skeleton.  Amidst  all  these  evidences  of  decay,  it  is  remarkable 
how  well  the  appetite  frequently  sustains  itself;  the  patient  often  eats  vora- 
ciously in  the  intervals  of  his  paroxysms,  and  digestion  goes  on  with  little  or 
no  interruption,  assimilation  alone  being  at  fault.  The  tongue  is  variously 
affected  ;  in  general,  however,  it  is  clean,  or  nearly  clean,  but,  perhaps,  a 
little  too  red  at  the  tip  and  edges.  At  times  it  is  remarkably  smooth  and 
glossy  ;  and  cases  occur  in  which  it  appears  to  be  glazed,  as  if  it  were  coated 
with  a  thin  layer  of  mucus.  A  foul  tongue  is  a  rare  phenomenon  in  this  form 
of  fever.  Hectic  patients  are  usually  easily  impressed  by  atmospheric  vicis- 
situdes ;  the  slightest  exposure  produces  chilliness,  and  hence  they  always 
require  an  unusual  amount  of  clothing.  The  feet  and  legs,  in  particular,  are 
nearly  incessantly  cold  ;  the  hands,  on  the  contrary,  are  generally  dry,  hot, 
and  burning. 
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As  the  disease  occasioning  the  hectic  progresses,  the  symptoms  gradually 
manifest  more  and  more  of  a  downward  tendency;  the  appetite  fails,  the  sleep 
is  interrupted,  the  perspiration  becomes  more  profuse  and  exhausting,  aphtha 
make  their  appearance  upon  the  tongue  and  fauces,  and  the  bowels  are  con- 
stantly harassed  with  diarrhoea,  the  discharges  being  thin,  watery,  and  ex- 
cessively fetid.  Thus,  the  case  goes  on,  steadily  but  almost  imperceptibly, 
from  bad  to  worse,  until  the  patient  dies  literally  exhausted  from  the  want  of 
nourishment,  and  perhaps  also  in  consequence  of  the  severity  of  his  bodily 
pains.  During  all  this  struggle,  it  is  astonishing  to  see  how  the  mind,  rising 
above  the  mortal  decay  around,  maintains  its  supremacy;  being  not  only  clear 
and  strong,  but  hopeful  and  often  even  sanguine  to  the  last. 

The  prognosis  of  hectic  fever  is  influenced  by  such  a  variety  of  circum- 
stances as  to  defy  anything  like  a  definite  statement.  In  general  it  promptly 
disappears  with  the  removal  of  the  exciting  cause,  provided  the  inroads  made 
by  that  cause  have  not  been  productive  of  any  serious  disorganization  ;  should 
this  have  happened,  the  case  will  probably  have  an  unfavorable  issue,  the 
hectic  continuing  in  a  modified  form  down  to  the  fatal  crisis.  The  fortunate 
manner  in  which  hectic  disappears  after  the  removal  of  the  disease  that  occa- 
sioned it,  is  much  more  frequently  witnessed  by  the  surgeon  than  the  physi- 
cian, whose  practice  more  generally  brings  him  in  contact  with  all  kinds  of 
incurable  organic  maladies.  I  have  repeatedly  seen  a  severe  and  protracted 
hectic,  consequent  upon  the  disorganization  of  a  tuberculosed  joint,  com- 
pletely vanish  in  less  than  twenty-four  hours  after  the  removal  of  the  limb, 
and  the  system  rapidly  recover  from  the  effects  of  the  previous  disturbance. 

The  indications  in  the  treatment  of  hectic  fever  plainly  are,  first,  to  remove 
the  exciting  cause,  and,  secondly,  to  support  the  system  until  time  is  afforded 
to  it  to  shake  off  the  effects  of  the  morbid  action. 

The  first  of  these  objects  is  frequently  best  accomplished  by  the  knife,  as 
when  the  disease  depends  upon,  and  has  been  kept  up  by,  a  tuberculosed 
joint,  or  a  suppurating  compound  fracture,  the  removal  of  which  often 
promptly  restores  health  and  tone  to  the  prostrate  system.  If  the  cause  be 
inaccessible,  the  case  must  be  treated  upon  general  principles,  in  the  hope  that, 
by  and  by,  as  the  strength  improves,  the  patient  will  have  sufficient  recupera- 
tive power  to  dislodge  the  source  of  irritation,  and  so  rid  himself  of  his 
malady. 

The  second  indication  is  to  be  fulfilled  by  tonics,  nutritious  food,  anodynes, 
the  suppression  of  unnatural  discharges,  change  of  air,  and  attention  to 
cleanliness. 

The  use  of  tonics  is  generally  indispensable  in  almost  every  case  of  hectic, 
however  induced,  particularly  in  its  more  advanced  stages,  when  there  is  a 
wretchedly  impoverished  condition  both  of  the  blood  and  solids.  The  articles 
most  to  be  relied  upon  are  quinine,  Huxham's  tincture  of  bark,  and  the  dif- 
ferent preparations  of  iron,  of  which,  according  to  my  experience,  the  sul- 
phate and  the  tincture  of  the  chloride  deserve  the  preference.  Whatever 
substance  be  selected,  its  operation  should  be  aided  by  a  nutritious  diet,  con- 
sisting of  the  richer  kinds  of  animal  broths,  jelly,  tapioca,  arrowroot,  and 
milk,  with  brandy  toddy,  wine  whey,  ale,  or  porter.  When  the  emaciation 
is  steadily  progressive,  and  dependent  upon  a  tubercular  diathesis,  the  use  of 
cod-liver  oil  is  indicated,  and  should  be  given  in  as  large  doses  as  may  be 
consistent  with  the  tolerance  of  the  stomach. 

Anodynes  are  among  our  most  valuable  agents  in  the  treatment  of  hectic, 
as  they  serve  to  allay  the  inordinate  action  of  the  heart,  to  relieve  pain  and 
irritation,  and  to  procure  sleep,  which  is  generally  so  much  impaired  in  cases 
of  this  kind.  They  should  be  given  in  full  doses,  not  too  often  repeated ; 
and  the  best  period  for  their  exhibition  is  usually  towards  bedtime,  so  that 
their  appropriate  effects  may  be  realized  during  the  night  in  refreshin"-  tran- 
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qnillity.  Morphine  will  generally  be  found  to  be  borne  better  than  opium, 
but  when  there  is  much  sweat  or  diarrhoea  it  may  often  be  advantageously 
replaced  by  the  latter,  as  more  likely  to  produce  an  astringent  influence. 

The  exhausting  effects  of  diarrhoea  and  perspiration,  especially  when  they 
are  of  a  colliquative  character,  must  be  promptly  counteracted  by  suitable 
remedies,  of  which  opium,  as  just  stated,  is  one  of  the  best.  When  the  diar- 
rhoea is  dependent  upon  vitiated  fecal  matter,  a  mild  laxative  should  be  given, 
and  blue  mass,  or  calomel,  in  minute  doses,  if  it  has  been  caused  by  derange- 
ment of  the  biliary  secretion.  Sometimes  it  is  most  readily  checked  by 
astringents,  as  rhatany,  prepared  chalk,  or  tannin,  in  union  with  an  anodyne. 

Night  sweats,  which  are  often  a  source  of  so  much  prostration,  will  be  best 
met  by  the  free  use  of  aromatic  sulphuric  acid,  tannate  of  iron,  or  oxide  of 
zinc,  with  frequent  ablutions  of  the  surface  with  tepid  alum  water.  Some- 
times they  may  be  effectually  prevented  by  a  full  opiate  administered  a  short 
time  before  the  expected  rigors. 

Whenever  the  local  disease,  inducing  the  hectic,  will  admit  of  it,  exercise 
should  be  taken  in  the  open  air,  which  frequently  conduces  more  to  the  re- 
storation of  the  patient's  appetite  and  strength,  and  the  relief  of  the  colli- 
quative diarrhoea  and  sweats,  than  all  other  means  combined.  Children  may 
be  carried  about  in  their  nurses'  arms,  or  in  hand  cars,  while  adults  may  ride 
about  in  a  carriage,  or  walk,  as  may  be  most  agreeable  and  convenient. 
Occasionally  a  residence  at  the  seaside  will  be  found  to  be  eminently  bene- 
ficial. 

Finally,  the  greatest  attention  should  be  paid  to  cleanliness ;  the  body 
should  be  frequently  washed  and  rubbed ;  the  excretions  carefully  and 
promptly  removed ;  and  the  apartment  thoroughly  ventilated  at  least  twice 
a  day. 

SECT.  V. — HEMORRHAGE. 

A  discharge  of  blood,  as  an  effect  of  inflammation,  is,  on  the  whole,  an 
uncommon  occurrence.  It  may  take  place  in  the  interstices  of  the  organs 
and  tissues,  or  upon  their  free  surfaces,  and  is  generally  a  result  of  the  rup- 
ture of  some  of  the  vessels  of  the  part,  in  consequence  of  the  manner  in 
which  the  blood  is  sent  into  them  by  the  heart,  at  a  time  when  their  walls, 
weakened  by  the  morbid  action,  are  incapable  of  offering  much  resistance. 
It  is  probable  that,  when  the  blood  is  in  a  dissolved  condition,  as  occasion- 
ally happens  in  scurvy,  typhoid  fever,  and  other  low  states  of  the  system,  the 
hemorrhage  may  occur  as  a  product  of  secretion,  or,  perhaps,  rather  as  a 
mechanical  transudation,  the  fluid  percolating  through  the  coats  of  the  vessels 
as  water  does  through  a  bladder,  the  globules  passing  off  in  an  altered  and 
disintegrated  form. 

The  fluid  may  present  itself  in  a  pure  state ;  but,  in  general,  it  is  mixed 
with  other  morbid  products,  as  serum,  lymph,  pus,  and  mucus,  which  may 
thus  essentially  modify  its  properties,  if  not,  in  a  great  degree,  mask  its  cha- 
racter. The  quantity  of  the  effused  blood  varies,  in  different  cases  and  under 
different  circumstances,  from  a  few  drops  to  a  number  of  ounces.  The  largest 
hemorrhages  of  this  kind  commonly  occur  in  connection  with  the  serous  and 
mucous  surfaces,  and  the  subcutaneous  and  intermuscular  cellular  tissue, 
especially  in  diffuse  erysipelas,  and  in  inflammation  consequent  upon  snake- 
bite, in  the  latter  of  which  the  dissolved  state  of  the  blood  powerfully  pre- 
disposes to  the  extravasation.  In  scorbutic  affections,  where  a  somewhat 
similar  condition  of  the  fluid  exists,  inflammatory  hemorrhages  are  by  no 
means  infrequent.  Considerable  effusions  of  blood  occasionally  take  place 
in  the  air-cells  of  the  lungs  and  the  minute  bronchial  tubes  in  pneumonitis. 
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In  dysentery,  a  discharge  of  blood  and  mucus  is  one  of  the  characteristic 
symptoms  of  that  disease. 

Inflammatory  hemorrhage  rarely  comes  on  until  the  action  of  which  it  is  a 
product  has  made  considerable  progress ;  hence  its  appearance  may  gene- 
rally be  regarded  as  denotive  of  a  higher  grade  of  excitement  than  a  mere 
deposit  of  serum,  plasma,  or  even  pus.  When  the  discharge  is  copious,  it 
may,  provided  it  do  not  go  too  far,  prove  serviceable  in  the  way  of  depletion, 
answering  pretty  much  the  same  purpose  as  local  bleeding  by  leeching,  scari- 
fication, or  puncture.  In  general,  however,  it  is  too  small  to  confer  any  sub- 
stantial benefit  in  this  way  ;  while,  on  the  other  hand,  if  it  be  very  copious,  it 
may  speedily  lead  to  fatal  exhaustion,  or,  at  all  events,  to  such  a  degree  of 
depression  as  to  interfere  materially  with  recovery.  Besides,  it  may  cause 
serious  mechanical  obstruction,  as  when  it  is  effused  into  the  interstices  of 
organs,  thus  sadly  impeding  their  functions. 

In  the  treatment  of  inflammatory  hemorrhage  our  reliance  is  to  be  placed 
mainly  upon  the  ordinary  antiphlogistic  measures,  employed  more  or  less 
vigorously  according  to  the  exigencies  of  each  particular  case.  If  the  dis- 
charge be  at  all  copious,  so  as  to  threaten  exhaustion,  recourse  may  be  had 
to  the  administration  of  acetate  of  lead  in  union  with  opium,  and  injections 
of  the  same  article,  or,  what  will  be  better,  of  the  perchloride  of  iron,  a  sub- 
stance which  possesses  a  remarkable  controlling  influence  over  all  kinds  of 
capillary  bleeding,  whether  inflammatory  or  otherwise.  They  must,  however, 
be  used  with  great  caution,  otherwise  they  may  do  harm  by  their  irritating 
nature,  thus  adding  fuel  to  the  flame.  Sometimes  the  discharge  may  be 
readily  arrested  by  cold  applications,  as  cloths  wrung  out  of  ice  water,  and 
frequently  renewed,  or  by  the  steady  employment  of  a  bladder  partially  filled 
with  pounded  ice,  or  some  refrigerating  lotion.  When  the  blood  has  been 
poured  out  into  the  cellular  tissue  beneath  the  skin,  or  among  the  muscles, 
and  acts  injuriously  by  compressing  the  capillary  vessels,  nothing  short  of 
early  and  free  incisions  will  be  likely  to  avail.  When  the  hemorrhage  is  in- 
ternal, proceeding  from  a  serous  membrane,  as  the  pleura,  or  peritoneum, 
sorbefacient  remedies  are  indicated ;  but,  these  failing,  as  they  will  be  likely 
to  do,  when  the  deposit  is  uncommonly  large,  evacuation  must  be  attempted 
with  the  trocar,  although  such  a  proceeding  will  generally  be  extremely 
hazardous,  to  say  nothing  of  its  inefficacy  in  case  the  effused  blood  has  under- 
gone coagulation,  rendering  its  escape  impracticable. 
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Mortification  may  be  defined  to  be  the  death  of  a  part,  the  rest  of  the 
organism  retaining  its  vitality.  The  word,  as  usually  employed  in  this  and 
other  countries,  is  synonymous  with  gangrene,  so  much  in  vogue  among 
French  writers.  Formerly  the  term  gangrene  was  used  to  denote  that  state 
of  a  part  which  immediately  precedes  its  dissolution,  while  sphacelus  was 
employed  to  signify  the  complete  extinction  of  life,  without  any  possibility 
of  its  recovery.  When  we  speak  of  the  death  of  a  bone,  necrosis  is  the  ex- 
pression generally  used.  It  would  save  much  trouble,  and  prevent  confusion 
if  all  these  terms,  excepting  the  first,  were  abolished. 

Mortification  may  be  acute  or  chronic,  moist  or  dry,  common  or  specific 
according  to  the  rapidity  of  its  progress,  the  condition  of  the  dead  part  or 
the  nature  of  the  exciting  cause.  There  is  really  no  material  difference  be- 
tween acute  and  moist  mortification,  or  between  dry  and  chronic,  and  hence 
these  terms  may  very  properly  be  employed  in  a  convertible  sense.  The 
word  specific  implies  the  operation  of  a  peculiar  virus  in  the  production  of 
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the  death  of  a  part,  as  the  poison  of  the  rattlesnake,  of  chancre,  or  of  malig- 
nant pustule. 

1.    ACUTE  MORTIFICATION. 

Acute  mortification,  whether  the  result  of  traumatic  or  idiopathic  causes, 
is  liable  to  occur  in  all  parts  of  the  body,  with,  perhaps,  the  sole  exception 
of  the  heart.  There  are  some  organs  and  tissues,  however,  which  possess 
this  tendency  in  a  much  greater  degree  than  others,  or  which,  more  properly 
speaking,  are  better  adapted  to  withstand  its  assaults.  As  a  general  rule, 
it  may  be  stated  that  those  textures  are  most  prone  to  perish  from  the  effects 
of  inflammation  which  stand  lowest  in  the  scale  of  organization,  and  which, 
consequently,  have  naturally  a  feeble  life.  Hence  the  fibrous  membranes, 
tendons,  ligaments,  cartilages,  and  bones,  generally  perish  very  readily,  and 
often  to  a  great  extent.  The  cellular  tissue  is  also  very  liable  to  suffer,  its 
areolar  structure  adapting  it  in  a  vei'y  special  manner  for  the  reception  of 
morbid  products,  the  pressure  of  which,  inducing  mechanical  obstruction  in 
its  vessels,  is  a  frequent  cause  of  mortification  in  erysipelatous  and  other 
forms  of  inflammation.  When  the  supply  of  blood  is  cut  off  from  the  skin, 
in  consequence  of  infiltration  of  the  cellular  substance  beneath,  this  structure 
also  dies  very  readily,  notwithstanding  its  wonderful  nervous  and  vascular 
endowments.  Next  in  order  come  the  mucous  and  serous  membranes,  the 
lymphatic  ganglions,  muscles,  nerves,  and  bloodvessels,  the  latter  of  which, 
especially  the  larger  trunks  and  branches,  generally  die  with  great  reluctance, 
as  is  proved  by  the  fact  that  we  often  find  them  retaining  their  vitality  in  the 
midst  of  the  sphacelated  parts,  as  occasionally  happens,  for  example,  in  ma- 
lignant scarlatina,  attended  with  mortification  of  the  glands  and  cellular 
tissue  of  the  neck. 

Mortification  of  the  internal  organs  is  extremely  rare.  In  the  lungs  such 
an  event  occasionally  occurs  as  a  consequence  of  pneumonia,  but  it  forms  the 
exception,  not  the  rule.  It  is  likewise  noticed,  but  still  more  rarely,  in  the 
liver,  spleen,  kidneys,  uterus,  and  ovaries.  The  testicle,  mamma,  tonsils, 
and  salivary  glands  sometimes  perish  from  the  effects  of  erysipelas,  and  the 
prostate  from  urinary  infiltration.  Of  mortification  of  the  heart  I  am  not 
acquainted  with  a  solitary  well-authenticated  instance.  Gangrene  of  the 
brain,  from  wounds  of  its  substance,  although  infrequent,  is  occasionally 
witnessed. 

In  regard  to  the  causes  of  acute  mortification,  they  are  the  same  as  those 
of  acute  inflammation ;  whatever  has  a  tendency  to  produce  the  one  may 
occasion  the  other.  It  is  not  necessary,  therefore,  to  enter  into  any  minute 
discussion  respecting  them,  although  it  must  be  apparent  that  the  subject  is 
too  important  to  be  passed  over  entirely  in  silence.  They  may  be  divided, 
in  reference  to  their  character,  into  five  distinct  classes:  1.  Intensity  of 
inflammatory  action.  2.  Mechanical  obstruction  of  the  circulation.  3.  Che- 
mical agents.     4.   Defect  of  nervous  energy.     5.  Constitutional  debility. 

I.  It  has  already  been  seen  how  intensity  of  inflammation  acts  in  pro- 
ducing obstruction  in  the  capillary  vessels  of  the  affected  part;  how  the 
blood,  rendered  adhesive  by  the  increase  of  fibrin  and  white  globules,  be- 
comes attached  to  their  walls,  and  how  these  walls,  softened  and  dilated,  at 
length  yield  under  the  pressure  of  their  contents,  which  are  often,  in  conse- 
quence, extensively  effused  through  the  surrounding  tissues,  thus  materially 
aggravating  the  local  trouble.  As  the  disease  progresses,  the  capillary  en- 
gorgement rapidly  augments,  the  blood  becoming  more  and  more  stagnant, 
and  there  is  almost  a  complete  suspension  of  the  nervous  fluid.  In  short, 
the  utmost  perversion  of  structure  and  function  exists,  the  part  is  in  an 
utterly  helpless  condition,  circulation  and  innervation  are  entirely  at  fault, 
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and  death,  already  actively  engaged  at  the  focus  of  the  inflammation,  soon 
accomplishes  its  work. 

-Mortification  from  intensity  of  action  is  generally  very  rapid  in  its  pro- 
gress, a  large  amount  of  tissue,  and  sometimes  even  an  entire  limb,  perishing 
in  the  course  of  twenty-four  hours  from  the  commencement  of  the  process. 
Some  of  the  most  characteristic  forms  of  this  species  of  gangrene  are  met 
with  in  compound  fractures  and  dislocations,  in  lacerated,  contused,  railway, 
gunshot,  and  poisoned  wounds,  in  bums  and  scalds,  in  carbuncle,  and  in 
erysipelas,  in  which  the  tissues  often  succumb  under  the  resulting  inflamma- 
tion with  amazing  rapidity.     Hence,  such  cases,  of  which  fig.  17  affords  an 

Fie.  17. 


Acute  mortification,  rapid  in  its  progress,  and  attended  with  much  swelling  and  moisture. 

excellent  illustration,  are  generally  said  to  be  acute;  and,  as  the  parts  are 
always  infiltrated  with  an  abundance  of  fluids,  the  term  "  moist"  is  also  often 
used  to  designate  them. 

II.  Mortification  from  mechanical  obstruction  of  the  circulation  may  be 
caused  by  direct  injury  to  the  arteries,  or  indirectly  through  disease  of  the 
heart,  interrupting  the  flow  of  blood  to  the  part.  The  operation  of  tying 
the  femoral  artery  for  the  cure  of  aneurism  of  the  popliteal,  is  occasionally 
followed  by  mortification  of  the  foot  and  leg ;  and  the  same  accident  some- 
times happens  from  the  pressure  which  a  tumor  of  this  kind  exerts  upon  the 
terminal  branches  of  this  vessel.  The  circulation  being  thus  impeded,  in- 
flammation, generally  of  a  very  active  kind,  is  liable  to  be  awakened,  which 
soon  overpowers  the  affected  tissues.  Laceration  of  the  principal  artery  of  a 
limb  often  results  in  the  death  of  the  structures  which  it  supplies  with  blood. 
Disease  of  the  valves  of  the  heart,  leading  to  vascular  engorgement  of  the 
feet  and  legs,  along  with  oedema  of  the  subcutaneous  cellular  tissue,  not 
unfrequently  produces  similar  effects.  Tight  bandaging,  pressure  of  the 
body  from  protracted  decubitus,  and  inordinate  constriction  of  the  bowel,  in 
strangulated  hernia,  are  so  many  causes  of  mortification  from  interruption  of 
the  circulation. 

III.  The  influence  of  chemical  agents  in  producing  inflammation  and 
mortification  is  exemplified  in  various  ways.  The  contact  of  the  alkalies 
and  acids,  if  very  slight,  will,  in  general,  cause  merely  a  rubefacient  effect; 
if  more  severe,  it  will  induce  vesication  ;  while,  in  its  worst  form,  it  will 
occasion  instantaneous  destruction  of  the  tissues.  The  application  of  heat 
and  cold  acts  very  much  in  the  same  manner.  In  all  these  cases  life  is 
destroyed,  either  by  the  primary  impression  of  the  chemical  agent,  or  as  a 
consequence  of  the  violence  of  the  resulting  inflammation.  In  persons  of 
feeble  organization,  especially  in  young  children  impoverished  by  starvation 
and  disease,  the  application  of  a  common  blister  is  often  followed  by  exten- 
sive sloughing;  and  a  similar  effect  is  occasionally  witnessed  as  a  result 
simply  of  the  protracted  use  of  a  mustard  plaster.  The  infiltration  of  urine 
in  the  cellular  tissue  of  the  perineum  often  produces  wide-spread  gangrene 
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of  the  scrotum  ;  and  portions  of  peritoneum  sometimes  perish  from  the  con- 
tact of  bile  and  feces. 

Although  we  know  nothing  of  a  definite  character  of  the  nature  of  animal 
poisons,  yet  it  is  highly  probable  that  they  induce  inflammation  and  gangrene 
very  much  in  the  same  way  as  the  acids  and  alkalies.  Some  of  these  poisons 
are  the  product  of  a  peculiar  secretion  with  which  the  animal  is  provided, 
as  a  means  of  defence  ;  others,  on  the  contrary,  appear  to  be  developed  in 
consequence  of  a  peculiar  septic  action,  which  is  particularly  strong  during 
the  last  moments  of  life,  and  for  a  short  time  afterwards,  before  the  tissues 
have  undergone  much  decomposition.  However  generated,  their  insertion 
into  the  living  structures  usually  awakens  a  peculiar  form  of  inflammation, 
which  not  unfrequently  terminates  in  the  death  of  the  affected  structures  ; 
often  with  extreme  rapidity,  as,  for  instance,  in  snake-bite,  chancre,  and 
malignant  pustule. 

IV.  Defect  of  nervous  energy  is  an  occasional  cause  of  mortification. 
Observation  long  ago  showed  that  a  palsied  limb  is  much  less  capable  of 
resisting  the  influence  of  ordinary  physical  agents  than  a  sound  one,  and  that, 
when  inflamed,  the  morbid  action  is  much  more  liable  to  terminate  in  morti- 
fication than  under  ordinary  circumstances.  In  apoplexy  and  injury  of  the 
spinal  cord,  attended  with  lesion  of  innervation,  the  most  trifling  puncture, 
and  even  the  application  of  a  blister  will  sometimes  be  followed  by  the  death 
of  the  part.  The  occurrence  of  bad  bed-sores,  from  the  same  cause,  is  a 
matter  of  daily  observation.  The  division  of  the  peroneal  nerve  in  the 
removal  of  a  tumor  of  the  leg  has  been  succeeded  by  mortification  of  the 
small  toes  ;  and  Magendie  ascertained,  many  years  ago,  that  if  the  ophthalmic 
branch  of  the  fifth  pair  of  nerves  be  cut,  the  resulting  inflammation  will  end 
in  sloughing  of  the  cornea. 

V.  The  occurrence  of  mortification  from  general  debility  is  well  illustrated 
in  typhoid  fever,  scarlatina,  measles,  smallpox,  and  scurvy,  as  well  as  in  other 
states  of  the  system,  attended  with  loss  of  innervation,  and  an  impoverished 
condition  of  the  blood.  During  the  progress  of  these  diseases,  local  inflam- 
mation, however  induced,  is  extremely  liable  to  assume  a  bad  type,  and  to 
terminate  finally  in  mortification.  In  typhoid  fever,  extensive  sloughs  often 
form  upon  the  hips  and  sacrum,  despite  of  all  the  attention  we  can  bestow 
upon  the  patient,  in  the  way  of  warding  off  pressure;  and  in  scarlatina,  and 
other  eruptive  maladies,  mortification  of  the  neck  and  throat  is  by  no  means 
uncommon  from  an  inflammation,  which,  under  ordinary  circumstances,  would 
readily  resolve  itself  in  a  few  days,  but  which,  now  that  the  system  is  ex- 
hausted by  the  operation  of  the  peculiar  poisons  of  these  affections,  is 
promptly  followed  by  the  death  of  the  part.  Inflammation  of  an  organ, 
lighted  up  immediately  after  the  occurrence  of  profuse  and  debilitating 
hemorrhages,  is  very  liable  to  eventuate  in  the  same  disastrous  manner. 
Mercury  given  in  low  states  of  the  system,  to  the  induction  of  ptyalism, 
often  leads  to  violent  sloughing  of  the  gums  and  cheeks,  and  to  necrosis  of 
the  jaw  and  teeth,  followed  by  the  most  horrible  disfigurement  of  the  features. 

In  Germany,  a  form  of  mortification  of  the  lower  jaw  has  long  been  known 
among  the  operatives  engaged  iu  the  manufacture  of  lucifer  matches,  in  con- 
sequence of  the  pernicious  effects  of  phosphorus  ;  and  within  the  last  few 
years  several  cases  of  a  similar  nature  have  occurred  in  this  country.  AVhat 
the  mode  of  action  of  the  article  is  in  producing  this  result,  is  still  a  mystery. 
It  is  supposed  by  some  that  it  makes  its  impression  locally  ;  but,  if  this  were 
so,  it  is  reasonable  to  presume  that  it  would  also  injure  the  soft  parts,  which, 
however,  is  not  the  fact.  We  may  therefore  conclude,  in  the  absence  of  re- 
liable information,  that  it  acts  through  the  constitution,  but  why  it  should 
affect  the  lower  jaw-bone,  in  preference  to  other  portions  of  the  skeleton,  is 
not  known.     Possibly  its  operation  may  be  similar  to  that  of  mercury. 
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When  acute  inflammation  is  about  to  terminate  in  mortification,  there  is, 
in  general,  a  sudden  aggravation  of  all  the  previous  symptoms,  both  local 
and  constitutional.  The  pain  and  sensibility  become  more  keen  and  intoler- 
able, the  redness  assumes  a  more  vivid  aspect,  the  swelling  and  tension 
materially  increase,  effusion  is  unusually  active,  and  functional  disorder  is  at 
its  maximum.  If  sores  or  wounds  exist,  all  discharge  generally  ceases. 
Along  with  these  local  phenomena,  there  is  marked  augmentation  of  the  con- 
stitutional trouble ;  the  fever  is  excessive,  the  pulse  is  frequent,  and  often 
quite  strong,  the  thirst  is  intense,  and  there  is  great  restlessness,  commonly 
with  more  or  less  delirium.  The  type  of  the  constitutional  symptoms  exhibits 
much  diversity.  In  young  and  robust  individuals  it  is  generally  of  a  sthenic 
character,  or  denotive  of  strength  ;  but,  when  the  disease  has  been  unusually 
violent,  or  the  system  has  sustained  a  serious  shock,  whether  from  the  present 
attack,  or  from  previous  suffering,  it  is  commonly  indicative  of  prostration, 
the  tongue  and  mouth  being  dry,  the  pulse  frequent  and  feeble,  the  stomach 
irritable,  and  the  surface  bathed  with  cold  perspiration. 

The  complete  cessation  of  vitality  is  denoted  by  the  livid,  black,  or  mottled 
discoloration  of  the  part,  supposing  that  the  mortification  is  external ;  by  all 
absence  of  heat  and  sensibility ;  by  a  peculiar  fetid,  or  cadaverous  odor  ;  and 
by  more  or  less  crepitation,  in  consequence  of  incipient  decomposition.  Im- 
mediately beyond  the  seat  of  the  mortification  the  ordinary  phenomena  of 
inflammation  are  still  visible  ;  the  surface  being  of  a  scarlet  hue,  hot,  dry, 
tumid,  and  painful,  the  dead  and  suffering  parts  being  usually  insensibly 
blended  or  marked  off  by  a  faint,  indistinct  line. 

The  part  having  actually  died,  the  general  symptoms  are  no  longer  of  an 
equivocal  character,  whatever  they  may  have  been  during  the  previous  strug- 
gle. They  are  clearly  of  a  typhoid  nature,  and,  consequently,  fully  denotive 
of  the  exhausted  condition  of  the  system.  The  pulse  is  small  and  feeble,  and 
from  one  hundred  and  forty  to  one  hundred  and  sixty  a  minute  ;  the  surface, 
bathed  with  a  cold  clammy  sweat,  has  a  yellowish,  withered  appearance,  and 
exhales  a  peculiarly  disagreeable  odor,  not  unlike  that  of  moist  earth ;  the 
respiration  is  short,  hurried,  and  difficult;  the  countenance  is  pale  and 
shrunken  ;  the  eyes  are  devoid  of  lustre  and  sunk  in  their  sockets ;  the 
nose  has  a  singularly  pinched  appearance;  the  lips  are  incrusted  with  dark 
scabs  ;  the  tongue  is  dry,  contracted,  and  covered  with  a  thick  blackish  fur; 
the  abdomen  is  tympanitic  ;  and  there  are  frequent  twitchings  of  the  tendons, 
with  hiccough,  and  low,  muttering  delirium.  The  strength  is  so  much  ex- 
hausted that  the  patient  cannot  sustain  himself  upon  his  pillow,  but  con- 
stantly sinks  down  in  the  bed  ;  the  stomach  is  harassed  with  nausea,  and 
occasionally  with  bilious  vomiting ;  and,  towards  the  last,  there  are  often 
involuntary  discharges  from  the  bowels,  with  retention  of  urine. 

The  cause  of  this  depressed  condition  of  the  system  is  probably  twofold. 
In  the  first  place,  it  may  be  supposed  to  depend  upon  the  shock  which  such 
an  occurrence  must  necessarily  inflict  upon  the  great  nervous  centres  ;  and, 
secondly,  upon  the  absorption  of  vitiated  matter,  which,  by  its  union  with 
the  blood,  contaminates  both  solids  and  fluids,  rendering  them  thereby  in- 
competent for  the  discharge  of  their  appropriate  functions. 

The  color  of  the  mortified  parts  varies  in  the  different  organs  and  tissues. 
The  skin,  as  already  remarked,  is  usually  purple,  black,  or  mottled,  while  the 
cellular  tissue  beneath  it  generally  retains,  in  great  measure,  its  normal 
complexion,  unless,  as  sometimes  happens,  it  has  been  infiltrated  with  bloody 
matter,  when  it  will,  of  course,  be  of  a  reddish  or  modena  color.  The  apo- 
neuroses, muscles,  tendons,  nerves,  vessels,  cartilages,  and  bones,  undergo 
very  little  change  in  this  respect.  In  mortification  of  the  luYigs,  the  color  is 
black;  of  the  brain,  grayish  or  ashy;  of  the  liver,  reddish  or  yellowish. 
The  serous  membranes  are  commonly  of  a  purple  tint,  and  the  mucous  of  a 
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black,  brownish,  or  claret,  with  almost  every  possible  intermediate  shade.  As 
a  general  rule,  it  may  be  assumed  that  the  depth  of  the  color  of  the  sphace- 
lated structures  is  in  direct  ratio  to  their  vascularity  and  the  violence  of  the 
antecedent  action. 

The  consistence  of  the  dead  part  is  also  variable ;  but  in  general  it  is  quite 
soft,  and,  as  it  were,  broken  down,  from  the  infiltrated  condition  of  the  cellu- 
lar tissue  and  of  the  intermolecular  spaces  of  the  proper  structure  of  the 
affected  organ.  In  mortification  of  the  limbs,  involving  all  the  component 
tissues,  the  part  feels  swollen,  soft,  and  crepitant,  because  it  contains  both 
gas  and  different  kinds  of  fluids,  as  serum,  pus,  and  blood  ;  but  if  we  examine 
the  individual  textures,  they  will  all  be  found,  with  the  exception  of  the 
areolar,  to  be  very  nearly  of  their  normal  consistence,  particularly  if  there 
be  as  yet  but  little  decomposition.  In  the  parenchymatous  organs,  as  the 
brain  and  lungs,  the  loss  of  cohesion  is  always  very  great,  the  mortified  mass 
being  of  a  soft,  pap-like  consistence. 

The  fetor  in  mortification  is  peculiar  and  characteristic.  It  evidently 
depends  upon  the  extrication  of  sulphuretted  hydrogen  gas,  and  is  sometimes, 
as  in  mortification  of  the  lungs,  almost  insupportable. 

The  effects  of  mortification  upon  the  general  system  vary  with  many  cir- 
cumstances ;  they  may  be  so  severe  as  to  destroy  life  in  a  few  hours,  or,  at 
most,  in  a  few  days,  as  occasionally  happens  in  the  traumatic  form  of  the 
lesion ;  or,  on  the  other  hand,  so  slight  as  to  be  hardly  felt  even  as  a  serious 
inconvenience.  In  the  latter  case,  an  attempt  is  generally  made,  after  some 
time,  to  detach  the  dead  parts  from  the  living,  by  the  establishment  of  ulcer- 
ative action,  the  first  evidence  of  which  is  exhibited  in  the  formation  of  a 
circle  of  vesicles,  usually  filled  with  a  sero-sanguinolent  fluid.  Presently 
these  vesicles  burst,  and  then  a  faint  reddish  line  is  observable,  technically 
called  the  line  of  demarcation,  which,  as  it  is  denotive  of  the  cessation  of  the 
gangrene,  is  always  looked 
for  with  great  anxiety  by 
the  attendant.  The  process, 
which  constitutes  a  species 
of  natural  amputation  seen 
in  fig.  18,  often  proceeds 
with  considerable  rapidity, 
one  part  separating  after 
another,  generally  skin  and 
cellular  tissue  first,  then 
muscle,  next  tendon  and 
aponeurosis,  then  vessels 
and  nerves,  and  lastly,  car- 

..  ,  ,  .    tl       1    ff     .  Mortification  of  the  foot  and  leg,  with  an  appearance  of  the 

tllage  and  Done;    ttie  latter      sioughing  process,  the  soft  parts  being  extensively  separated 

being  always  detached  with  from  the  bone. 
extreme  difficulty,  on  ac- 
count of  the  large  quantity  of  earthy  matter  which  it  contains.  It  is  owing 
to  this  circumstance  that  several  months  commonly  elapse  before  the  connec- 
tion is  finally  severed,  and  then  the  proceeding  is  often  anything  but  surgical, 
the  stump  thus  made  being  rarely  well  covered  with  integument,  a  matter  of 
so  much  consequence  in  the  subsequent  progress  of  the  case,  and  the  ultimate 
well-being  of  the  patient. 

The  separation  of  the  dead  parts  is  always  accompanied  with  more  or  less 
pain,  discharge,  and  fetor,  adding  still  farther  to  the  prostration  of  the  sys- 
tem, and  the  danger  of  constitutional  contamination.  The  pain  is  sometimes 
excessive  ;  at  other  times  it  is  insignificant,  depending  upon  the  extent  of  the 
morbid  action,  and  the  state  of  the  constitution.  In  general,  it  is  sharp, 
smarting,  or  burning.    The  discharge,  which  is  often  quite  profuse,  is  always, 
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at  first,  unhealthy,  ichorous,  or  sanguinolent,  and  irritating ;  by  degrees, 
however,  it  assumes  a  more  favorable  character,  and  at  length  acquires  all  the 
properties  of  laudable  pus.  The  fetor  is  generally  most  horrible,  sickening, 
and  overpowering  ;  tainting  the  atmosphere  of  the  apartment,  and  exerting  a 
most  prejudicial  effect  upon  the  patient,  unless  prompt  and  effectual  measures 
are  adopted  for  its  correction.  The  emanation  is,  of  course,  rather  from  the 
dead  parts,  now  called  a  slough,  than  from  the  gap,  or  trough,  which  lies 
between  them  and  the  living.  As  the  separation  progresses,  granulations 
gradually  spring  up  along  the  raw  border,  exhibiting  the  usual  appearances 
of  healthy  bodies  of  this  kind  in  other  situations,  and  furnishing  an  abundance 
of  thick,  yellowish  pus,  which,  while  it  serves  to  shield  them  from  the  rude 
contact  of  the  air,  affords  the  surgeon  an  excellent  opportunity  of  judging  of 
the  nature  of  the  ulcerative  action,  or,  in  other  words,  of  the  state  of  the  part 
and  system. 

While  these  changes  are  going  on  between  the  dead  and  living  parts,  for 
the  riddance  of  the  former,  and  the  benefit  of  the  latter,  all  the  ordinary  phe- 
nomena of  inflammation  are  plainly  visible  in  the  structures  above  the  breach, 
nature  being  busy  in  throwing  up  her  walls  of  defence  by  pouring  out  a  liberal 
supply  of  plastic  matter  into  the  meshes  of  the  cellular  tissue.  In  this  way, 
the  surviving  structures  are  solidified  and  fortified  against  the  ingress  of  air, 
and  also,  at  least  in  some  degree,  against  the  absorption  of  pus. 

The  manner  in  which  the  vessels  are  closed  during  the  progress  of  mortifi- 
cation, so  as  to  prevent  them  from  parting  with  their  contents  during  the  act 
of  sloughing,  is  curiously  interesting,  and  well  calculated  to  elicit  admiration. 
As  was  before  stated,  both  the  arteries  and  veins  possess  a  wonderful  con- 
servative power,  by  which,  at  least  in  many  cases,  they  are  enabled  to  main- 
tain their  vitality  in  the  midst  of  the  dead  and  perishing  structures.  At 
length,  however,  they  also  yield  to  the  devastating  influence,  but  before  this 
is  fully  accomplished  their  contents  coagulate,  and  becoming  firmly  adherent 
to  their  inner  walls,  the  vessels  are  thus,  as  it  were,  hermetically  sealed. 
Hence,  during  the  sloughing  process  it  is  impossible  that  there  should  be  any 
bleeding;  and  for  the  same  reason  there  is  often  no  hemorrhage  whatever 
during  the  artificial  section  of  the  part,  inasmuch  as  the  clots  of  blood  fre- 
quently extend  many  inches  beyond  the  line  of  demarcation. 

Treatment. — The  treatment  of  acute  mortification  is  to  be  conducted  upon 
the  general  principles  applicable  to  that  of  inflammation.  When  this  event 
is  about  to  occur  in  a  person  of  strong,  robust  habit,  with  a  vigorous  pulse, 
and  a  red,  fiery,  and  painful  condition  of  the  part,  the  indication  is  to  draw 
blood  by  venesection  and  leeching,  to  make  free  use  of  the  antimonial  and 
saline  mixture,  along  with  a  sufficiency  of  morphia  to  allay  pain  and  quiet  the 
heart's  action,  and  to  cover  the  affected  surface  with  a  large  blister,  to  paint 
it  with  iodine,  or  to  keep  it  constantly  wet  with  saturnine  and  anodyne  lo- 
tions, either  tepid  or  cold,  as  may  be  most  agreeable.  When  the  local  action 
is  accompanied  with  severe  swelling,  punctures,  scarifications,  or  incisions 
should  be  made,  freely  and  early,  in  order  to  afford  vent  to  effused  fluids,  to 
relieve  congestion,  and  to  moderate  pain  and  tension.  The  approach  of 
gangrene  may  often  be  averted,  or,  at  all  events,  materially  checked,  by  the 
timely  use  of  a  blister,  large  enough  to  cover  in  not  only  the  whole  of  the 
inflamed  part,  but  also  a  portion  of  the  healthy  skin,  and  retained  sufficiently 
long  to  effect  thorough  vesication.  I  am  satisfied,  from  observation,  that 
there  is,  in  general,  no  more  efficient  remedy,  and  I  therefore  rarely  ever  omit 
its  employment.  It  is  particularly  valuable  in  the  idiopathic  form  of  the  dis- 
ease, although  it  is  not  without  its  benefit  in  the  traumatic.  I  was  first  led 
to  use  it  from  its  great  efficacy  in  erysipelas,  where  it  unquestionably  very 
frequently  averts  the  occurrence  of  gangrene  altogether,  and  it  is  well  known 
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to  the  American  surgeon  that  it  was  a  favorite  means,  in  this  affection,  in  the 
hands  of  Physick. 

When  mortification  has  actually  occurred,  our  line  of  conduct  must  of 
course  be  different  from  what  it  is  when  we  are  watching  its  approaches. 
The  symptoms  may  still  be  of  a  sthenic  nature,  as  will  probably  be  the  case 
when  the  patient  is  young  and  robust,  and  the  part  invaded  is  of  trifling 
importance  in  the  scale  of  organic  life.  Nevertheless,  it  would  hardly  be 
proper,  even  then,  to  indulge  in  farther  depletion,  certainly  not  in  depletion 
of  a  general  character ;  leeching  may  be  admissible,  .and  we  may  perhaps 
continue,  in  a  moderate  degree,  the  internal  use  of  antiphlogistics  ;  cautiously 
and  warily,  however,  lest  they  be  instrumental  in  bringing  on  premature 
exhaustion,  and  thus  placing  life  in  jeopardy.  When,  on  the  contrary,  the 
patient  is  feeble,  the  pulse  small  and  frequent,  and  the  tongue  already  covered 
with  a  brownish  fur,  clearly  denotive  of  an  asthenic  state  of  the  system, 
stimulants  and  tonics  must  be  employed,  and,  in  fact,  every  means  taken  to 
husband  the  remaining  powers  of  the  constitution.  The  best  remedies,  under 
such  circumstances,  are  quinine,  carbonate  of  ammonia,  camphor,  and  opium, 
alone  or  variously  combined,  together  with  wine-whey,  pure  wine,  or,  what 
is  far  better  than  either,  brandy,  gin,  or  whiskey.  The  diet  must  be  as  nou- 
rishing and  concentrated  as  possible,  that,  while  it  affords  the  greatest  amount 
of  sustenance  in  the  smallest  space,  it  shall  not  oppress  by  its  weight  and 
bulk.  The  most  suitable  articles,  generally,  are  the  different  animal  broths, 
jelly,  arrowroot,  tapioca,  and  sago,  which  are  commonly  well  borne  by  the 
stomach,  especially  if  they  be  properly  seasoned.  In  most  cases  the  best 
treatment  will  be  found  to  consist  of  quinine,  given  freely  in  camphor  mix- 
ture ;  of  full  doses  of  opium,  to  allay  pain  and  procure  sleep;  and  of  brandy, 
in  the  form  of  milk  punch.  Little,  if  any,  confidence  is  to  be  placed  in  car- 
bonate of  ammonia,  musk,  castor,  and  valerian,  so  much  vaunted  by  some  of 
the  older  writers,  and  still  occasionally  exhibited  by  modern  practitioners ; 
these  articles  possess  no  blood-generating  power,  and  rarely  do  much  good 
even  as  nervines.  The  system,  in  such  a  state,  requires  something  more  ac- 
tive and  permanent,  and  there  are  no  means  so  well  calculated  to  fulfil  this 
indication  as  those  just  indicated. 

Whatever  measures,  of  a  general  nature,  be  adopted,  the  utmost  attention 
must  be  paid  to  cleanliness  and  to  the  renewal  of  the  air  in  the  patient's 
apartment.  Sponging  the  surface  several  times  a  day  with  tepid  salt-water, 
or,  if  there  be  much  perspiration,  with  a  strong  solution  of  alum,  will  be 
highly  beneficial,  especially  if  care  be  taken  not  to  carry  it  to  fatigue  ;  the 
body  and  bedclothes  must  be  frequently  changed  ;  and  the  windows  must  be 
raised  several  times  during  the  twenty-four  hours  ;  for  nothing  is  more  con- 
ducive, under  such  circumstances,  to  the  healthful  reaction  of  the  system  than 
a  pure  atmosphere. 

The  object  of  the  local  treatment  is  to  allay  fetor,  which  is  generally  so 
excessive  in  acute  gangrene,  and  to  promote  the  separation  of  the  sloughs 
in  the  most  prompt  and  easy  manner.  The  first  of  these  measures  is  best 
accomplished  by  the  liberal  use  of  the  chlorides,  the  hypermanganate  of 
potassa,  or  Labarraque's  disinfecting  liquid,  sprinkled  freely  upon  the  parts, 
as  well  as  upon  the  body  and  bedclothes ;  and  the  second  by  the  steady 
application  of  fermenting  cataplasms,  or  the  warm  water-dressing,  simple  or 
medicated.  The  charcoal  poultice,  formerly  so  much  in  vogue  in  such  cases, 
is  now  seldom  employed,  on  account  of  the  manner  in  which  it  discolors  and 
obscures  the  inflamed  surface,  thereby  preventing  a  proper  examination  of 
its  true  condition.  The  ordinary  yeast  poultice  is,  on  the  whole,  as  eligible 
an  application  as  can  well  be  made  ;  where  an  additional  stimulant  is  required, 
recourse  may  be  had  to  the  nitric  acid  lotion,  camphor  water,  pyroligneous 
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acid,  or  the  solution  of  the  chlorinate  of  soda ;  pieces  of  lint  wet  with  any 
of  these  substances  being  laid  in  the  gap,  and  kept  in  place  by  the  cataplasm. 

When  the  sloughs  are  tardy  in  separating,  advantage  may  be  derived  from 
the  use  of  the  knife,  but  care  must  be  taken,  in  making  the  dissection,  not  to 
interfere  with  the  living  tissues,  much  less  to  lay  open  any  important  vessels. 
For  want  of  due  precaution  in  performing  this  little  operation,  much  suffer- 
ing is  sometimes  entailed,  and  I  have  witnessed  several  cases  where  the  patient 
was  absolutely  destroyed  by  it ;  for,  when  the  powers  of  life  are  greatly  re- 
duced by  the  effects  of  the  gangrene,  the  most  insignificant  bleeding  and  the 
most  trifling  shock  may  prove  fatal. 

Clearance  having  been  effected  of  the  dead  and  putrid  mass,  the  next  ob- 
ject is  to  promote  the  granulating  process,  by  the  steady  use  of  emollient 
and  soothing  dressings;  aided,  if  necessary,  by  the  nitric  acid  lotion,  the 
nitrate  of  silver,  solutions  of  copper,  lead,  or  zinc,  the  balsam  of  Peru,  the 
tincture  of  benzoin,  and  similar  articles.  Proper  attention  must  also  be 
paid  to  the  state  of  the  system,  every  effort  being  made  to  rebuild  it  by  the 
judicious  administration  of  tonics;  along  with  nourishing  food  and  change  of 
air.  As  soon  as  the  granulations  begin  to  assume  a  healthy  aspect,  as  indi- 
cated by  their  florid  color,  and  the  thick,  yellowish  character  of  the  dis- 
charges, the  healing  process  will  generally  progress  best  under  the  most  simple 
dressings,  serving  merely  as  protectives  against  friction  and  rude  exposure ; 
as,  simple  cerate,  or  a  light  linseed  poultice.  If  the  sore  be  large,  cicatriza- 
tion may  be  promoted  by  touching  its  edges  lightly  once  a  day  with  solid 
nitrate  of  silver,  and  drawing  them  gently  together  with  adhesive  strips. 

In  connection  with  this  subject  the  question  of  amputation  necessarily 
arises.  Under  what  circumstances  is  this  operation  necessary  or  proper  ? 
Should  it  be  performed  while  the  mortification  is  still  in  progress,  or  should 
it  be  postponed  until  it  is  completely  arrested,  and  a  line  of  demarcation  is 
formed  ?  These  are  important  points,  and  they  should  therefore  receive  due 
consideration  in  every  case  ;  for  it  is  the  solemn  duty  of  the  surgeon  not  only 
to  save  the  life,  but  also,  if  possible,  the  limbs  of  his  patient.  His  object 
should  ever  be  to  preserve,  and  not  to  mutilate  ;  for  it  is  a  thousand  times 
more  creditable  to  his  skill  and  judgment  to  save  one  extremity  than  to  lop 
off  a  hundred,  however  adroitly  it  may  be  done. 

In  attempting  to  settle  this  question  special  reference  must  be  had  to  the 
nature  of  the  mortification,  or  the  causes  under  whose  influence  it  is  developed; 
for  experience  has  shown  that  the  two  forms  of  the  disease  generally  require 
different  treatment.  Thus,  in  idiopathic  gangrene  the  rule  now  is  never  to 
amputate  until  the  surgeon  is  assured,  by  the  establishment  of  a  circle  of 
demarcation,  that  both  the  part  and  system  are  in  a  condition  to  bear  the 
shock  of  the  operation,  and  that  death  has  been  completely  arrested.  Even 
further  delay  may  be  demanded,  if,  upon  careful  investigation,  it  be  found 
that  the  patient  is  still  feeble  from  the  effects  of  the  mortification  ;  that  he 
looks  pale  and  wan  ;  that  he  has  a  weak  and  shattered  pulse  ;  in  short,  that 
everything  is  denotive  of  a  broken  state  of  his  constitution.  To  amputate 
under  such  circumstances  would  greatly  endanger  the  result,  if  not  positively 
destroy  the  patient;  proper  allowance  must  also  be  made  for  the  loss  of  blood 
and  the  shock  which  must  of  necessity  follow  the  use  of  the  knife,  both  of 
which,  even  when  the  greatest  care  is  taken  in  performing  the  operation,  are 
often  most  serious.  If,  on  the  other  hand,  the  powers  of  the  system  are 
sufficiently  active,  if  there  is  no  apparent  contamination  of  the  fluids  and 
solids,  and,  above  all,  if  nature  is  making  a  vigorous  effort  to  arrest  the  ex- 
tension of  the  malady,  there  is  no  reason  for  delay,  and  hence  the  sooner  the 
offensive  parts  are  removed  the  more  likely  will  the  case  be  to  have  a  favor- 
able termination  ;  the  system  is  prepared  for  the  emergency,  and  will  soon 
react  from  any  depression  that  may  ensue  from  the  employment  of  the  knife. 
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Longer  delay,  in  truth,  should  not  be  thought  of,  seeing  what  pernicious 
influence  the  retention  of  the  dead  structures  must,  by  their  putrid  and  fetid 
condition,  exercise  upon  the  system,  already  weakened  to  an  unreasonable 
extent  by  the  disease  before  the  tissues  were  fully  deprived  of  vitality. 

From  this  treatment  that  of  traumatic  gangrene  is  altogether  different ; 
here  the  extinction  of  vitality  is  usually  more  rapid  and  extensive,  and  hence 
to  wait  always,  or  even  generally,  for  the  appearance  of  a  line  of  demarca- 
tion would  be  virtually,  in  many  cases,  to  consign  the  patient  to  the  grave 
without  making  an  effort  to  rescue  him  from  the  impending  danger.  .  Where 
injury  of  an  important  artery,  nerve,  or  joint  is  the  cause  of  the  mortification, 
amputation  can  hardly  be  performed  too  soon  ;  nothing,  certainly,  can  be 
gained  by  delay,  which,  even  in  a  few  hours,  may  put  the  case  beyond  our 
reach,  such,  not  unfrequently,  is  the  swiftness  with  which  the  lesion  travels 
along  the  affected  limb.  This  is  particularly  liable  to  happen  in  railroad, 
factory,  and  steamboat  accidents,  which  are  so  common  in  this,  country,  and 
which  are  often  of  the  most  frightful  nature,  pulpifying  the  soft  parts,  laying 
open  large  vessels  and  joints,  and  literally  crushing  the  bones  into  atoms. 
Under  such  circumstances  the  judicioifs  surgeon  will  of  course  amputate  at 
once,  the  very  moment  sufficient  reaction  has  taken  place  to  enable  the  sys- 
tem to  bear  the  operation;  but  instances  often  occur  where  the  case  has  been 
neglected,  or  .ill  managed,  and  where  death  of  the  parts  has  already  set  in 
before  we  are  consulted.  Now  it  is  precisely  in  such  a  case  as  this  that  the 
question  will  arise  in  regard  to  the  propriety  of  immediate  action,  and  much 
judgment  and  experience  are  frequently  required  to  enable  us  to  come  to  a 
correct  decision.  The  proper  procedure,  I  think,  is  not  to  hesitate,  if  the 
state  of  the  system  is  such  as  to  warrant  the  belief  that  it  will  be  able  to  bear 
up  under  the  shock  of  the  operation ;  but  I  should  certainly  refrain  from  it  if 
the  patient  was  so  far  exhausted  as  to  render  it  probable  that  he  would  sink 
under  it.  I  should,  under  such  circumstances,  endeavor  to  make  his  system 
rally,  if  possible,  by  the  free  use  of  cordials,  as  wine,  brandy,  and  quinine,  and 
use  the  knife  as  soon  as  a  favorable  change  occurred.  If  this  did  not  arise, 
I  should  prefer  to  let  him  perish  from  the  effects  of  his  injury  rather  than 
become  his  executioner. 

« 

2.    CHRONIC  MORTIFICATION. 

There  is  a  form  of  mortification,  the  very  opposite,  in  many  respects,  to 
the  one  just  described,  a*nd  to  which,  therefore,  the  term  chronic,  or  dry, "may 
very  properly  be  applied.  The  affection,  which  may  be  induced  by  various 
•causes,  is  characterized  by  the  remarkable  tardiness  of  its  progress,  by  the 
absence  of  humidity,  and  by  the  great  blackness  of  the  skin,  which,  when 
the  loss  of  vitality  is  complete,  looks  very  much  like  a  piece  of  charcoal. 

One'of  the  best.types  of  this  variety  of  mortification  is  what  is  now  gene- 
rally known  as  senile  gangrene,  from  the  fact  that  it  is  most  common  in. 
elderly  subjects.  It  is  the  same  disease  which  was  so  admirably  portrayed, 
for  the  first  time,  by  Percivall  Pott,  of  London,  under  the  appellation  of 
mortification  of  the  "toes  and  feet,"  and  which,  for  this  reason,  was.  formerly 
known  by  his  name.  It  generally  begins  as  a  little  bluish  or  purple  speck, 
not  larger,  perhaps,  than  a  mustard-seed,  upon  the  inside  of  one  of  the  small 
toes,  which  is  soon  succeeded  by  a  minute  vesicle,  filled  with  a  serous  ichorous, 
or  sanguinolent  fluid,  and.  which,  bursting,  exposes  a  black  surface  beneath, 
perfectly  cold  and  insensible.  This  spot  gradually  spreads  in  different  direc- 
tions until  it  involves  the  whole  foot,  as  in  fig.  19,  as  high  up,  in  many  in- 
stances, as  the  ankle,  or  even  the  middle  of  the  leg,  although,  in  general,  the 
patient  dies  long  before  it  reaches  that  situation.  Occasionally,  the  mortili- 
vol.  I. — 12 
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Chronic  gangrene  of  the  feet,  the  disease  being  arrested,  and  the  parts 
undergoing  separation. 


cation  begins  at  several  toes  simultaneously,  or  in  pretty  rapid  succession  ; 
and  I  have  met  with  several  cases  where  it  first  showed  itself  upon  the  heel 

and    instep.     JIow- 
Fi».  19, .  ever  this  may  be,  the 

part  always  exhibits 
a  characteristic  ap- 
pearance ;  it  is  per- 
fectly dry  and  with- 
ered, cold,  insen- 
sible, odorless,  or 
nearly  so,  and  as 
black  as  charcoal, 
the  limb  looking  as 
if  it  were  unnaturally 
small,  as,  in  fact,  it 
generally  is.  During 
the  progress  of  the 
mortification,  especi- 
ally if  this  be  some- 
what rapid,  the  skin 
has  occasionally  a  mottled,  purplish  aspect,  owing  to  the  coagulation  of  the 
blood  in  the  superficial  veins. 

The  disease  is  usually  preceded  and  accompanied  by  pains  in  the  toes  and 
foot,  darting  about  in  different  directions,  and  liable  to  nocturnal  exacerba- 
tions, preventing,sleep,  and -rapidly  undermining  the  general  health.  These 
pains,  which  are  of  a  burning,  scalding,  or  stinging  character,  are  often  re- 
ferred by  the  patient  to  the  effects  of  gout  or  rheumatism,  particularly  if  he 
was  formerly  subject  to  attacks  of  that  nature;  they  always  increase  with  the 
spread  of  the. malady,  and  demand  the  free  use  of  anodynes  for  their  suppres- 
sion. The  dependent  posture  commonly  aggravates  them,  but,  in  a  case 
which  I  saw  not  long  ago  with  Dr.  Levis,  of  this  city,  the  suffering  was  im- 
mensely increased  whenever  the  limb  was  elevated  even  for  a  few  moments, 
and  where,  consequently,  the  patient,  an  old  man  of  eighty-three,  was  con- 
stantly obliged,  during  the  day  as  well  as  the  night,  to  let  his  foot  hang, 
down.  In  some  instances,  the  attendant  pain  is  extremely  slight.  Consider- 
able swelling  is  sometimes  present  in  the  part,  above  the  site  of  the  mortifi- 
cation/, and  cases  occur,  although  they  are  rare,  in  which  the  whole  extremity 
is  oppressed  with  oedema,  being  exquisitely  sore,  of  a  pale  rose  color,  and 
pitting  deeply  under  pressure. 

Well-marked  'constitutional  symptoms  attend  this  complaint,  usually  from 
the  very  first,  and  sometimes  even  before  there  is  any  local  evidence  of  its 
presence.  They  are  either  of  an  asthenic  type  from  the  beginning,  or  they 
soon  become  so.  The  pulse  is  feeble  and  upwards  of  one  hundred. and  twenty 
in  the  minute,  quick,  sharp,  and  irritable.  The  tongue  is  coated  with  a 
brownish  fur,  dry,  and  more-or  less  tremulous;  the  appetite  is  impaired;  the 
bowels  are  costive  ;  the  alvjne  evacuations  are  fetid  ;  the  urine  is  scanty  and 
high-colored;  the  sleep  is  interrupted  by  pain  and  frightful  dreams";  the 
strength  rapidly  declines  ;  and  the  patient  gradually  dies  from  sheer  exhaus- 
tion, the  period  between  this  event  and  the  commencement  of  the  attack 
varying  from  six  weeks  to  three  or  four  months. 

this  form  of  gangrene  occurs  in  both  sexes,  and  probably  with  nearly  equal 
frequency,  although  it  was  formerly  supposed  to  be  more  common  in  men 
than  in  women.  It  is  observed  in  all  classes  of  individuals,  the  rich  and  the 
poor,  the  idle  and  the  industrious,  the  temperate  and  the  dissipated.  Nearly 
all  the  cases,  probably  about  thirty,  that  have  come  under  my  notice  occurred 
among  the  middle  and  poorer  orders  of  the  community.     Mr.  Pott  was  of 
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opinion  that  the  disease  was  peculiar  to  the  old,  but  subsequent  experience 
has  shown  that  it  may  take  place  at  different  periods  of  life;  and  within  the 
last  fifteen  years  a  number  of  cases  have  been  reported  where  it  occurred  in 
children  under  ten  years  of  age.  It  has  been  conjectured  that  a  gouty  and 
rheumatic  temperament  predisposes  to  the  development  of  the  affection,  and 
there  are  numerous  facts  upon  record  which  would  seem  to  countenance  such 
an  idea.  Again,  it  has  been  asserted  that  particular  modes  of  life,  as  indo- 
lence and  huge  feeding,  powerfully  contribute  to  its  production. 

From  the  form  of  chronic  mortification  which  we  are  now  considering  few 
patients  recover.  If  occasionally  one  escapes,  it  only  forms  an  exception  to 
the  rule.  In  most  cases,  the  disease  proceeds  steadily,  or,  with  an  occasional 
temporary  interruption,  to  a  fatal  termination.  Now  and  then,  when  the 
powers  of  life  are  not  too  much  exhausted,  nature  makes  an  effort  to  arrest 
the  morbid  action  by  the  formation  of  a  line  of  demarcation,  and,  this  suc- 
ceeding, a  kind  of  amputation  takes  place,  followed,  after  long  suffering,  by 
recovery.  The  event  is  denoted  by  the  establishment  of  ulcerative  action  at 
the  limits  of  the  dead  parts,  immediately  above  which  the  surface  exhibits  a 
dusky,  erysipelatous  blush,  very  different  from  what  usually  occurs  in  ordinary 
gangrene.  The  sloughing  process  is  generally  attended  with  severe  pain  and 
the  most  offensive  smell. 

The  cause  of  senile  mortification  was  not,  until  recently,  at  all  understood. 
Mr.  Cowper,  the  anatomist,  had,  it  is  true,  advanced  the  idea,  now  become 
general,  that  it  was  owing  to  ossification  of  the  arteries,  but  his  researches 
had  not  been  conducted  upon  a  sufficiently  extensive  scale  to  justify  the  posi- 
tive conclusions  which  modern  observation  has  so  fully  established.  The 
result  of  my  own  dissections  is  very  decidedly  in  favor  of  this  view.  Ossifi- 
cation of  the  arteries,  however,  is  merely  a  predisposing,  and  not  the  imme- 
diate cause  of  the  lesion,  which  consists  in  the  formation  of  fibrinous  clots 
closing  up  the  calibre  of  the  arteries,  and  thus  mechanically  intercepting  the 
passage  of  the  blood.  I  have  ascertained  that  the  principal  obstruction  oc- 
casionally exists  at  a  considerable  distance  from  the  seat  of  the  disease. 
Thus,  I  have  found  the  occlusion  limited  altogether  to  the  femoral  artery,  the 
popliteal,  or  the  commencement  of  the  tibial  and  fibular.  In  most  cases, 
however,  it  affects  also  the  smaller  branches.  The  concretions  generally 
exist  in  various  degrees  of  development,  from  recent  coagulation  of  the  blood 
to  complete  organization;  hence,  while  some  can  be  easily  detached,  others 
are  firmly  adherent  to  the  sides  of  the  vessels. 

What  the  immediate  cause  of  these  clot  formations  is  has  not  been  deter- 
mined. It  has  been  alleged  that  it  is  owing  to  the  interception  of  the  fibrin 
of  the  blood  by  the  roughened  walls  of  the  arteries  consequent  upon  their 
calcification ;  but  my  own  view  is  that  it  is  due  to  an  effusion  of  plastic  matter, 
the  result  of  chronic  inflammation  of  the  serous  membrane,  thereby  favoring 
the  adhesion  of  the  blood  and  its  conversion  into  clots. 

A  very  remarkable  form  of  chronic  gangrene  is  sometimes  produced  by 
the  inordinate  use  of  ergot  or  spurred  rye,  the  secale  cornutum  of  botanists. 
The  affection,  which  has  occasionally  prevailed  endemically,  has  hitherto  been 
observed  chiefly  among  the  inhabitants  of  France,  Germany,  and  Switzerland, 
in  certain  districts  of  which  rye  bread  forms  a  principal  article  of  diet. 
When  the  seasons  are  very  wet  an  unusual  quantity  of  ergot  is  generated, 
and  this  entering  largely  into  the  composition  of  the  flour  has  the  effect,  when 
used  for  any  length  of  time,  of  giving  rise  to  mortification  in  the  remote  parts 
of  the  body.  The  attention  of  the  profession  was  first  directed  to  the  subject 
in  a  prominent  manner  in  1676,  by  Mons.  Dodard,  a  French  physician,  and 
since  then  it  has  been  frequently  noticed  by  other  writers.  For  a  long  time 
doubts  were  entertained  respecting  the  power  of  ergot  to  produce  this  effect, 
and  in  order  to  solve  these  Mons.  Tessier,  of  Paris,  was  commissioned,  many 
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years  ago,  by  the  Royal  Academy  of  Medicine  to  investigate  the  matter  ex- 
perimentally. For  this  purpose  he  selected  various  animals,  especially  pigs, 
ducks,  and  turkeys,  which  he  fed  exclusively  upon  ergot;  he  found  that  most 
of  them  died  between  the  tenth  and  twenty-fourth  day,  and  that  distinct 
marks  of  mortification  existed  in  the  bodies  of  all,  both  externally  and  inter- 
nally. Since  the  poisonous  effects  of  this  substance  have  become  so  well 
understood  the  disease  has  almost  entirely  disappeared,  and  in  this  country  I 
am  not  aware  that  it  has  ever  been  noticed  in  the  human  subject.  It  is 
said,  however,  to  have  prevailed  extensively  among  the  horned  cattle  of 
Chester  County,  in  this  State,  in  1819,  and  in  the  following  year  in  Orange 
County,  New  York,  in  consequence,  as  was  supposed,  of  the  free  use  of  the 
green  grass,  the  poa  viridis,  the  seeds  of  which  were  affected  with  ergot. 

The  manner  in  which  ergot  acts  in  producing  this  disastrous  effect  has  not 
been  explained.  It  is  very  singular  that  its  virulence  should  explode  upon 
those  parts  of  the  body  which  are  most  remote  from  the  heart,  as  the  feet 
and  legs,  and  the  corresponding  portions  of  the  upper  extremities,  along 
with  the  nose,  chin,  and  ears.  I  am  myself  inclined  to  believe  that  the  pri- 
mary impression  of  the  poison  is  upon  the  blood,  rendering  it  abnormally 
stimulant  and  plastic;  and  the  secondary  upon  the  inner  coat  of  the  arteries, 
which,  becoming  inflamed,  thereby  intercepts  the  liquid,  and  thus  leads  to 
the  formation  of  fibrinous  clots.  In  a  word,  there  is  reason  to  believe  that 
mechanical  obstruction  of  the  vessels  is  the  direct  and  immediate  cause  of 
the  gangrene,  and  if  this  idea  be  correct,  we  cannot  fail  to  discover  the 
closest  analogy  between  this  form  of  the  disease  and  senile  mortification  de- 
scribed in  a  previous  page.  It  is  much  to  be  regretted  that  Dodard,  Xoel, 
Bossau,  Gassoud,  and  others,  who  have  left  such  admirable  descriptions  of 
the  external  characters  of  this  strange  affection,  should  not  have  given  us 
any  account  of  its  pathological  anatomy. 

Mortification  from  ergotism  has  been  observed  at  all  periods  of  life  ;  it  is 
usually  preceded  by  discoloration,  pain,  and  burning  heat,  which,  subsiding 
in  the  course  of  four  or  five  days,  leave  the  parts  cold,  dry,  hard,  insensible, 
of  a  uniform  black  color,  and  free  from  fetor.  It  generally  begins  in  the 
toes,  whence  it  gradually  extends  over  the  foot  and  leg,  until,  in  some  cases, 
which,  however,  are  rare,  it  reaches  as  high  up  as  the  hip.  Occasionally  it 
appears  simultaneously  both  in  the  lower  and  upper  extremities,  as  well  as 
in  the  nose  and  ears.  Sometimes  the  disease  is  accompanied  by  considerable 
swelling  and  by  the  most  excruciating  pain,  which  allows  the  patient  no  rest 
day  or  night.  The  constitutional  symptoms  vary,  being  at  one  time  very 
slight,  at  another  excessive;  in  general",  however,  the  patient  is  tormented 
with  fever,  thirst,  restlessness,  and  high  delirium.  Under  favorable  circum- 
stances ulcerative  action  is  set  up,  and  this,  gradually  progressing,  at  length 
eventuates  in  spontaneous  amputation  of  the  sphacelated  structures. 

Anomalous  cases  of  chronic  mortification  occasionally  occur,  so  obscure  in 
their  character  as  to  render  it  impossible  to  refer  them  to  any  particular  divi- 
sion of  the  disease.  To  this  variety  belongs  the  extraordinary  instance,  pub- 
lished a  few  years  ago,  in  the  Philadelphia  Medical  Examiner,  by  Dr.  Bernard 
Henry,  of  this  city,  of  a  female,  aged  forty-two,  who  suffered  from  gangrene 
of  all  the  extremities,  from  the  effects  of  which  she  finally  died.  She  was 
the  mother  of  nine  children,  of  intemperate  habits,  and  formerly  affected 
with  syphilis.  The  malady  was  preceded  by  stinging  and  burning  pains  in 
the  hands  and  feet,  which,  together  with  the  top  of  the  nose  and  the  skin  of 
the  knees,  were  gradually  transformed  into  black,  dry,  and  shrivelled  bodies, 
the  gangrene  finally  extending  beyond  the  middle  of  the  arms  and  legs.  The 
only  lesion  revealed  on  dissection  was  some  contraction  of  the  left  auriculo- 
ventricular  orifice,  which  seemed  to  have  obstructed  the  flow  of  blood  into  the 
aorta.     The  arteries  were  free  from  ossification. 
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This  disease  sometimes  appears  at  a  very  early  age.  An  instance,  the 
particulars  of  which  were  related  to  me  by  the  late  Dr.  Leonard,  of  New- 
Albany,  Indiana,  occurred,  some  years  ago,  in  the  vicinity  of  that  city,  in  a 
little  girl  only  six  years  old,  who,  while  seemingly  in  tolerably  good  health, 
was  suddenly  seized  with  excessive  prostration,  accompanied  with  delirium, 
unconsciousness,  and  great  depression  of  the  temperature  of  the  whole  body. 
In  a  short  time  the  left  lower  extremity  became  livid,  and  by  next  morning 
the  foot  was  found  to  be  dead  as  high  up  as  the  ankle,  the  surface  being 
black,  dry,  cold,  and  insensible.  At  the  end  of  about  a  week  a  line  of  de- 
marcation began  to  appear,  and  amputation  being  performed  below  the  knee, 
the  case  resulted  in  a  good  recovery.  It  is  worthy  of  remark  that  the  little 
patient  experienced  at  no  time  any  considerable  pain  or  constitutional  dis- 
turbance. 

Treatment. — Much  diversity  still  exists  among  authors  respecting  the  pro- 
per method  of  treatment  in  chronic  mortification  ;  some  favoring  stimulating 
measures,  while  others  are  the  warm  and  avowed  advocates  of  depletion,  just 
as  if  it  were  possible  in  a  disease  which  exhibits  such  a  protean  character  to 
lay  down  any  one  plan  that  shall  be  applicable  to  all  cases.  When  a  writer 
recommends  an  exclusive  system  of  treatment,  and  especially  when  he  incul- 
cates the  adoption  of  that  treatment  with  extraordinary  enthusiasm,  tinctured, 
perhaps,  with  a  sense  of  bitterness  which  neither  the  subject  nor  the  occasion 
demands,  his  views  may  well  be  received  with  some  degree  of  allowance;  and 
to  no  surgical  topic  is  this  remark  more  justly  applicable  than  to  that  under 
consideration.  If  the  reader  will  take  the  trouble  to  peruse  the  literature  of 
the  profession  upon  this  subject  from  the  time  of  Mr.  Pott  down  to  our  own, 
he  cannot  fail  to  be  struck  with  the  truth  of  this  remark,  nor  fail  to  lament 
the  uncertainty  of  medical  doctrine  and  practice.  How  are  we  to  reconcile 
such  discrepancies  ?  By  supposiug  that  different  practitioners  have  had  to- 
tally different  and  opposite  classes  of  cases,  or  that  the  disease  varies  in  dif- 
ferent countries  and  at  different  seasons,  being  now  attended  with  high  ex- 
citement, aud  now  with  great  depression  ?  Such  occurrences  are  possible, 
but  not  probable,  unless  we  conclude  that  there  has  been  an  extraordinary 
concurrence  of  events,  or  that  the  views  of  these  opposite  partisans  are 
founded  upon  the  most  limited  personal  experience.  A  more  plausible  con- 
jecture is  that  these  notions  are  incorrect,  from  having  been  deduced  from  an 
insufficient  number  of  facts,  or  that  they  are  the  offspring  of  preconceived 
hypotheses.  However  this  may  be,  it  is  certain  that  no  one  method  of  treat- 
ment is  applicable  to  chronic  gangrene,  although,  as  a  general  rule,  the 
stimulant  will  be  found  to  be  the  most  reliable.  I  have  seen  cases  where, 
from  the  robust  state  of  the  individual,  and  the  character  of  the  pulse,  no 
doubt  could  be  entertained  about  the  propriety  of  the  employment,  at  least, 
to  a  moderate  extent,  of  antiphlogistic  measures,  where,  indeed,  even  the 
lancet  and  antimony  were  admissible;  but  I  am  quite  sure  that  such  instances 
are  comparatively  few,  and  that,  even  in  them,  too  much  caution  canuot  be 
used  in  their  adoption.  Nine  patients  out  of  ten  would  be  injured  by  this 
course.  The  symptoms  are  generally  of  a  typhoid  character  from  the  very 
beginning  of  the  malady,  and  not  only  so,  but  the  disease  nearly  always  occurs 
in  old,  worn-out  subjects,  or  in  persons  who  have  long  labored  under  depres- 
sion of  the  nervous,  vascular,  and  muscular  powers,  and  who  are  therefore 
ill-prepared  to  undergo  such  a  plan  of  treatment  with  impunity.  Tonics  and 
stimulants,  judiciously  administered,  and  aided  by  appropriate  local  measures, 
constitute  the  proper  means  in  such  cases.  Sometimes  a  "masterly  inacti- 
vity" is  more  effective  than  anything  else,  the  surgeon  doing  little  more  than 
watching  the  case,  and  attending  to  his  patient's  diet,  bowels,  and  secretions. 
But,  in  general,  it  will  be  found  that  a  supporting  plan  of  treatment  is  abso- 
lutely necessar^v,  to  prevent  the  system  from  falling  into  a  hopeless  state  of 
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exhaustion.  Quinine,  carbonate  of  ammonia,  and  the  tincture  of  the  chloride 
of  iron,  with  wine-whey,  or  milk  punch,  and  opium,  are  the  articles  most  to 
he  relied  upon,  and  they  should  be  given  in  such  doses  as  shall  be  calculated 
to  meet  the  exigencies  of  each  particular  case. 

Locally  the  best  remedies  are  the  dilute  tincture  of  iodine,  brushed  very 
thoroughly  twice  a  day  over  the  whole  of  the  affected  part,  and  the  use  of  the 
bandage,  applied  with  moderate  force,  and  kept  constantly  wet  with  a  strong 
solution  of  opium  and  acetate  of  lead,  Goulard's  extract,  or  hydrochlorate  of 
ammonia.  Leeches  are  usually  objectionable,  as  their  bites  are  sometimes 
provocative  of  gangrene,  and  the  same  remark  is  applicable  to  punctures  and 
incisions.  By  these  means  the  inflammation  of  the  obstructed  vessels  may 
now  and  then  be  promptly  arrested,  and  the  further  extension  of  the  mortifi- 
cation prevented. 

When  the  sloughing  process  has  commenced,  the  treatment  must  be  con- 
ducted upon  the  same  general  principles  as  in  the  acute  form  of  the  malady, 
only  that  the  local  applications  should,  if  possible,  be  still  more  mild  and 
soothing.  The  most  eligible  remedies  are,  according  to  my  experience,  the 
nitric  acid  lotion,  in  the  proportion  of  from  two  to  six  drops  to  the  ounce  of 
mucilage  of  gum  arabic,  or  the  opiate  cerate,  for  the  ulcerated  surface,  and 
cloths  constantly  wet  with  a  solution  of  chloride  of  lime  for  the  dead,  espe- 
cially if  there  be  much  fetor.  As  the  parts  become  detached  they  may  be 
removed  with  the  scissors,  but  this  must  be  done  with  the  greatest  possible 
gentleness,  as  the  slightest  injury  inflicted  upon  the  living  tissues  is  sure  to 
be  productive  of  mischief. 

In  regard  to  the  question  of  amputation,  it  is  extremely  difficult  to  give  any 
satisfactory  statement.  My  belief,  founded  upon  considerable  experience,  is 
that  we  ought  scrupulously  to  follow  the  practice  long  ago  laid  down  by 
surgeons  not  to  interfere  until  there  is  a  well-marked  line  of  demarcation; 
and,  indeed,  not  even  then  unless  it  is  perfectly  evident  that  there  is  sufficient 
strength  of  the  system  to  bear  the  shock  of  the  operation.  I  have,  however, 
seen  several  cases  where  amputation  was  succeeded  by  the  most  happy  results 
before  nature  had  made  any  attempt  to  cast  off  the  slough,  and  that  too  under 
circumstances  apparently  not  at  all  promising  as  it  respected  the  powers  of 
the  constitution.  Whenever  surgical  interference  is  deemed  advisable  no 
means  should  be  spared  to  support  the  patient  with  tonics  and  stimulants,  as 
upon  their  judicious  use  the  chances  of  his  recovery  will,  in  great  degree, 
depend.  When  the  operation  is  performed  prematurely,  or  before  the  system 
has  sufficiently  recovered  from  the  exhausted  condition  consequent  upon  the 
gangrenous  action,  the  disease  will  generally  reappear  within  a  few  days  after 
upon  the  stump,  or  death  will  follow  from  sheer  prostration. 

In  regard  to  chronic  mortification  from  the  use  of  ergot,  we  have  no  posi- 
tive knowledge  to  guide  us  in  our  treatment.  There  is  no  remedy,  so  far  as 
is  at  present  known,  the  employment  of  which  exerts  the  slightest  counter- 
acting influence  upon  the  deleterious  effects  of  this  substance  upon  the  system. 
Hence  the  only  proper  plan  of  procedure  is  to  treat  all  such  cases  upon  the 
general  principles  just  laid  down  in  respect  to  the  management  of  the  ordinary 
form  of  chronic  gangrene. 

SECT.  VII. — HOSPITAL  GANGRENE. 

Under  this  name  may  be  described  a  variety  of  mortification,  or  of  mortifi- 
cation and  ulceration,  which  often  commits  great  ravages  among  the  wounded 
in  crowded  hospitals,  in  camps  and  on  board  of  vessels  of  war.  The  disease 
appears  to  be  much  more  common  in  Europe  and  in  the  East  than  in  this 
country,  where,  judging  from  the  silence  of  the  profession  respecting  it,  it  is 
exceedingly  infrequent,  a  case  being  rarely  met  with  even  in  our  larger  elee- 
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mosynary  institutions,  while  in  private  practice  it  is  almost  unheard  of.  I 
place  this  affection  between  mortification  and  ulceration,  as  it  evidently,  in 
many  cases,  if  not  in  all,  strongly  partakes  of  the  nature  of  both. 

Although  it  is  extremely  probable  that  hospital  gangrene  has  existed  from 
time  immemorial,  yet  no  distinct  and  satisfactory  account  of  it  appeared  until 
1783,  when  an  admirable  description  of  it  was  published  in  the  posthumous 
works  of  Pouteau,  of  Lyons,  who  had  himself  suffered  from  a  severe  attack  of 
it  while  resident  pnpil  of  the  Hotel  Dieu  of  that  city.  Soon  afterwards  at- 
tention was  directed  to  it  by  Dussassoy,  whose  treatise  was  rapidly  followed 
by  the  tracts  of  Moreau,  Burdin,  Gillespie,  Leslie,  Blackadder,  Brauer,  and 
Boggie,  to  whose  joint  labors  we  are  mainly  indebted  for  our  present  know- 
ledge of  this  curious  disease. 

Yarious  names,  more  or  less  expressive  of  the  nature  of  this  disease,  have 
been  employed  to  designate  it  by  different  authors.  Thus,  by  Pouteau  and 
some  of  the  earlier  writers  upon  the  subject,  it  was  denominated  hospital 
gangrene,  evidently  in  reference  to  the  frequency  of  its  occurrence  in  this 
'class  of  public  institutions,  of  which  it  was  at  one  time  the  great  scourge, 
both  in  military  and  civil  practice,  particularly  the  former.  Subsequently  it 
was  described  under  the  appellations  of  contagious  gangrene,  gangrenous 
phagedena,  putrid  degeneration,  malignant  sloughing,  or  putrid  ulcer,  camp 
gangrene,  and  humid  hospital  gangrene. 

Sporadic  cases  of  this  variety  of  gangrene,  more  or  less  severe,  are  occa- 
sionally met  with  in  all  large  hospitals  and  other  places  crowded  with  sick 
and  wounded,  but  we  no  longer  hear  of  that  frightful  devastation  which  used 
to  characterize  its  existence  in  former  times.  This  happy  change  is  no  doubt 
due  to  the  great  attention  which  the  modern  practitioner  bestows  upon  venti- 
lation and  cleanliness,  and  the  prompt  segregation  of  his  patients  on  the 
appearance  of  the  malady.  According  to  Mr.  Macleod,  hospital  gangrene 
was  not  at  all  common  among  the  English  during  the  late  war  in  the  Crimea  ; 
it  prevailed  during  the  first  winter  in  a  mild  form  at  Scutari,  but  it  never 
became  either  general  or  severe,  although  the  barrack  hospital  of  that  city 
was,  during  the  early  occupation  of  the  troops,  in  a  very  filthy  and  uncom- 
fortable condition.  Whenever  any  cases  broke  out,  the  patients  were  at  once 
isolated,  and  sent  into  wards  especially  set  apart  for  the  treatment  of  the  dis- 
ease. The  French,  on  the  other  hand,  suffered  most  severely,  owing,  as  was 
supposed,  to  the  injury  which  they  sustained  during  their  removal  imme- 
diately after  being  wounded  to  the  hospitals  on  the  Bosphorus,  and  to  the 
manner  in  which  they  were  crowded  together  in  the  wards  of  those  institu- 
tions. 

Formerly  hospital  gangrene  often  prevailed  as  an  endemic,  attacking  almost 
every  one  that  was  brought  within  its  baneful  influence,  and  thus  causing  the 
most  horrible  mortality.  In  the  Hotel  Dieu,  at  Lyons,  in  the  time  of  Pou- 
teau, several  frightful  outbreaks  of  this  sort  appeared,  and  such  were  their 
ravages  that  this  distinguished  surgeon  was  induced  to  ask  the  question, 
whether  hospitals  were  not  an  evil  instead  of  a  blessing.  In  1180,  the  dis- 
ease prevailed  extensively  among  the  inmates  of  the  naval  hospital  at  New 
York,  some  of  whom  had  been  sent  thither  from  the  American  squadron, 
then  in  port  on  account  of  stress  of  weather,  others  from  the  West  Indies. 
Upwards  of  two  hundred  cases  occurred,  and  of  these  many  died  ;  quite  a 
number  from  the  recurrence  of  gangrene  upon  the  stump  after  they  had  suf- 
fered amputation.  In  H81,  the  malady  committed  terrible  ravages  at  the 
naval  hospital  on  Pigeon  Island,  St.  Lucia.  In  1800,  it  prevailed  extensively 
on  board  the  Prince  of  Wales,  on  her  homeward  passage  from  Martinique  to 
England;  the  suffering  is  described  as  having  been  excessive,  and  it  is  stated 
that  every  little  scratch  or  injury,  in  whatever  manner  inflicted,  speedily  de- 
generated into  a  bad  gangrenous  ulcer.     A  short  time  before  this,  the  disease 


184  TERMINATIONS    AND    RESULTS    OF    INFLAMMATION. 

existed,  in  a  very  severe  form,  at  the  Cape  of  Good  Hope.  At  the  hospital 
at  Bilbao,  after  the  battle  of  Vittoria,  the  mortality  from  this  source  was 
excessive.  In  the  Parisian  hospitals,  the  disease  has  prevailed,  off  and  on, 
for  many  years,  often  sadly  interfering  with  the  results  of  surgical  accidents 
and  operations.  In  1847,  it  appeared  in  some  of  the  London  hospitals,  and 
nearly  at  the  same  time  in  some  of  those  at  Edinburgh  ;  in  both  cities,  how- 
ever, in  a  mild  and  transient  manner. 

I  have  adduced  these  references  with  a  view  of  showing  the  occasional 
epidemic  tendency  of  this  disease,  and  the  consequent  absolute  importance 
of  avoiding  the  huddling  and  crowding  together  indiscriminately  of  the  sick 
and  wounded  in  large  hospitals,  camps,  and  other  places,  often  selected  with 
little  judgment,  for  the  accommodation  of  the  poor.  There  can  be  no  doubt 
whatever  that  much,  if  not  the  whole,  of  the  immunity  enjoyed  by  the  hospi- 
tals, infirmaries,  and  almshouses  of  this  country  is  due  to  the  vigilance  that  is 
exercised  in  the  sequestration  of  their  inmates  and  the  great  attention  that  is 
paid  to  the  cleanliness  and  ventilation  of  these  establishments  ;  circumstances 
which  can  never  fail  to  exercise  a  powerful  prophylactic  influence  upon  this 
and  other  diseases  whose  origin  and  propagation  are  so  closely  connected 
with  a  vitiated  state  of  the  atmosphere  and  a  disordered  condition  of  the 
blood. 

Hospital  gangrene  shows  itself  in  one  of  two  ways :  either  as  an  original 
affection,  upon  an  unbroken  surface,  or  in  connection  with  an  open  wound, 
ulcer,  or  abrasion  ;  more  frequently  in  the  latter  than  in  the  former.  When 
the  tendency  to  the  disease  is  very  strong,  the  slightest  scratch,  or  the  most 
trivial  sore  or  wound  may  become  the  means  of  propagating  it,  and  of  pro- 
ducing the  most  frightful  ravages.  Several  instances  have  been  recorded  of 
the  most  horrible  sloughing  occasioned  by  the  accidental  inoculation  of  the 
bite  of  the  mosquito.  When  the  disease  prevails  endemically,  or  even  when 
there  is  merely  some  tendency  to  its  outbreak,  no  operation,  however  insig- 
nificant, can  be  performed  with  any  certainty  that  it  will  not  be  followed  by 
hospital  gangrene.  The  stripes  inflicted  in  flogging  soldiers  have  frequently 
been  known  to  become  the  seat  of  the  disease  in  its  very  worst  forms.  Boils, 
abscesses,  sinuses,  fistules,  and  cicatrices  generally,  under  such  circumstances, 
share  a  similar  fate.  It  has  been  noticed,  what  is  certainly  very  singular, 
that,  when  hospital  gangrene  exists  as  an  endemic,  it  manifests  but  little  dis- 
position to  seize  upon  ulcers  of  a  specific  nature,  as  chancres,  syphilitic  bu- 
boes, and  cancerous  sores.  In  its  sporadic  form,  on  the  contrary,  these  are 
the  parts  which  seem  to  be  particularly  liable  to  suffer,  the  disease  often  at- 
tacking them,  apparently,  in  preference  to  simple  ulcers. 

The  distinction,  which  has  been  made  by  some  authorities,  of  this  disease 
into  sloughing  and  phagedenic,  seems  to  me  to  be  improper,  since  it  is  evident 
that  the  two  affections  are  merely  different  grades  of  the  same  disorder,  the 
one  destroying  the  tissues  in  large  masses,  the  other  on  a  small  scale,  the 
action  by  which  this  is  done  being  strictly  identical  in  both  cases.  A  much 
more  important  division  is  that  into  idiopathic  and  traumatic,  the  origin  of 
the  former  depending  upon  constitutional  causes,  that  of  the  latter  upon  ex- 
ternal injury. 

If  we  inquire  into  the  causes  of  this  variety  of  gangrene,  we  shall  find 
little  to  reward  our  labor.  While  some  regard  it  as  a  strictly  local  affection, 
others  are  disposed  to  consider  it  as  having  a  constitutional  origin  ;  and  in 
this  opinion  I  am  strongly  inclined  to  concur,  from  a  careful  study  of  the 
history  of  the  disease,  both  from  what  I  have  seen  of  it  myself,  and  from  the 
accounts  given  of  it  by  different  writers.  Possessing  many  features  in  com- 
mon with  erysipelas,  it  is  highly  probable  that,  like  that  disease,  it  owes  its 
origin  to  a  species  of  blood-poisoning,  depending  upon  a  foul,  infected  at- 
mosphere, operating  upon  a  depraved  and  enfeebled  constitution.     It  is  very 
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certain  that  the  strong  and  robust  are  much  less  liable  to  suffer  from  it  than 
those  of  an  opposite  state  of  the  system,  or  who  have  become  exhausted  by 
intemperance,  disease,  exposure,  or  want  of  proper  food ;  and  it  is  often  easy 
to  determine,  beforehand,  when  a  great  many  persons  are  crowded  together 
in  the  wards  of  an  infected  hospital,  which  will  be  likely  to  be  attacked  and 
which  to  escape,  simply  from  the  differences  in  their  appearances.  Whether 
the  subjects  of  hospital  gangrene  are  capable  of  generating  a  poison  which, 
in  its  turn,  can  impart  the  disease  to  others,  by  its  operation  upon  the  system, 
is  a  point  for  whose  solution  we  possess  no  reliable  data ;  but  that  this  is  the 
case,  seems  to  be  extremely  probable.  However  this  may  be,  the  fact  that 
the  malady  may  be  communicated  by  actual  contact  of  the  secretions  of  a 
gangrenous  sore  with  a  sore  of  a  healthy  character,  seems  to  be  well  estab- 
lished ;  at  all  events,  the  theory  is  constantly  acted  upon  in  institutions  where 
the  disease  is  prevalent,  in  the  care  which  is  taken  to  prevent  sponges  and 
other  articles  used  in  cleansing  and  dressing  affected  persons,  from  being  em- 
ployed upon  healthy  ones.  A  very  striking  circumstance,  bearing  strongly 
upon  the  question  of  the  existence  of  a  distinct  poison  elaborated  during  the 
progress  of  this  malady,  has  been  recorded  by  Sir  George  Ballingall,  in  his 
Outlines  of  Military  Surgery.  Referring  to  this  disease  as  it  prevailed  in  a 
regimental  hospital  at  Feversham,  in  1806,  he  states  that,  after  the  endemic- 
had  been  going  on  for  some  time,  it  was  discovered  that  all  the  ulcers  in  the 
establishment  had  been  washed  with  one  sponge.  A  different  mode  of  cleans- 
ing the  sores  was  immediately  adopted,  and  the  consequence  was  that  not  a 
single  case  of  the  disease  appeared  afterwards.  When  to  this  circumstance 
is  added  the  result  of  the  experiment  of  Ollivier,  who  produced  the  disease 
in  his  own  person,  by  inserting  matter,  taken  from  an  ulcer  of  the  very  worst 
description,  into  the  arm  just  below  the  attachment  of  the  deltoid  muscle,  it 
is  impossible  to  withhold  our  belief  in  the  contagious  property  of  traumatic 
hospital  gangrene.  The  case  of  Blackadder,  who  suffered  severely  from  a 
puncture  accidentally  inflicted  upon  one  of  his  fingers  in  dissecting  the  stump 
of  a  man  dead  of  this  affection,  is  equally  strong  and  convincing. 

A  scorbutic  state  of  the  system,  severe  shock,  loss  of  blood,  and,  in  short, 
all  depressing  influences  whatever,  probably  act  as  so  many  predisposing 
causes  of  this  disease,  by  lowering  the  powers  of  the  heart  and  nervous  sys- 
tem, and  thereby  favoring  the  operation  of  the  septic  poison,  if  such  a  poison 
really  exist.  Protracted  courses  of  mercury,  or  exposure  to  wet  and  cold 
during  salivation,  have  often  been  observed  to  be  followed  by  the  disease 
during  its  endemic  prevalence.  In  private  as  well  as  in  hospital  practice,  it 
is  particularly  liable  to  be  induced  in  young,  unhealthy,  scrofulous  persons, 
affected  with  syphilitic  ulcers,  and  weakened  by  all  kinds  of  privation,  espe- 
cially the  effects  of  cold,  and  the  excessive  use  of  ardent  spirits.  In  the  army 
and  naval  service  of  Europe,  it  formerly  often  supervened  upon  severe  and 
exhausting  attacks  of  dysentery,  scurvy,  and  typhoid  fever. 

The  time  that  the  poison  of  hospital  gangrene  lies  latent  in  the  system  has 
not  been  determined.  It  probably  varies  in  different  persons  and  in  different 
cases,  depending  upon  the  previous  state  of  the  general  health,  and  the  pe- 
culiar mode  of  the  infection.  In  most  cases  it  is  short,  not  exceeding  thirty- 
six  or  forty-eight  hours  before  it  shows  its  specific  effect.  When  the  infection 
is  indirect,  a  longer  time  is  probably  required  for  the  development  of  the 
disease  than  when  it  is  direct,  or  effected  by  actual  contact  of  the  secretions. 

The  disease  occurs  at  all  periods  of  life,  and  the  only  reason,  probably, 
why  children  do  not  suffer  more  frequently,  is  that  they  are  so  seldom  sub- 
jected to  the  influence  of  its  exciting  causes.  Both  sexes  are  obnoxious  to 
it ;  but,  for  the  reason  just  mentioned,  men  suffer  much  oftener  than  women. 
No  season  of  the  year  is  exempt  from  its  attacks,  but  it  is  most  common,  as 
well  as  most  virulent,  in  hot  weather. 
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The  symptoms  which  characterize  this  affection  are  partly  of  a  local,  partly 
of  a  constitutional  nature,  the  order  of  their  priority  being  not  always  easily 
determined.  When  it  supervenes  upon  an  ulcer  or  abrasion,  the  appearance 
of  the  pre-existing  affection  undergoes  at  once  a  series  of  the  most  important 
changes,  completely  modifying  its  whole  aspect,  The  discharge  is  sensibly 
diminished,  or,  perhaps,  entirely  dried  up  ;  the  granulations,  if  any  exist, 
assume  a  dark,  foul  appearance,  "and  are  rapidly  destroyed  ;  a  large  quantity 
of  aplastic  lymph,  of  a  dirty  grayish  color,  soon  covers  the  bottom  of  the 
sore,  the  edges  of  which  at  the  same  time  become  jagged  and  everted  ;  the 
adjacent  parts  are  of  a  deep  purple  or  livid  hue,  and  the  seat  of  numerous 
vesicles,  filled  with  a  sanions  or  bloody  serum;  the  pain  is  constant  and  ex- 
cessive, being  sharp,  biting,  or  stinging  ;  the  affected  structures  exhale  a 
horrible  odor  ;  and  swelling  is  both  great  and  threatening.  Sloughing  now 
takes  place,  skin,  cellular  tissue,  fascia,  and  muscle  often  dropping  off  in  large, 
livid,  putrescent  masses,  thoroughly  impregnated  with  the  most  horribly  of- 
fensive secretions.  In  the  more  severe  forms  of  the  lesion,  the  ravages  are 
not  limited  to  the  soft  parts,  but  often  extend  to  the  bones  and  even  to  the 
joints;  the  affection,  perhaps,  rapidly  travelling  up  a  limb  until  it  is  com- 
pletely destroyed,  the  patient  literally  dying,  as  it  were,  by  inches.  Long 
before  this  crisis  has  been  attained,  indeed,  generally  at  an  early  period, 
glandular  swellings  are  observed  in  the  groin  or  axilla,  possessing  many  of 
the  features  of  pestilential  buboes;  they  usually  involve  a  number  of  gan- 
glions, and  are  always  exquisitely  tender  and  painful,  thus  greatly  aggravating 
the  local  and  constitutional  distress.  When  suppuration  occurs,  which,  how- 
ever, is  not  invariably  the  case,  the  discharge  is  generally  abundant  and 
highly  fetid,  and  the  resulting  ulcer  speedily  exhibits  all  the  characteristics 
of  the  parent  sore. 

When  the  disease  appears  on  an  unbroken  surface,  which,  however,  it  rarely 
does,  its  advent  is  announced  by  the  formation  of  one  or  more  little  vesicles, 
or  blebs,  filled  with  ichorous  fluid,  and  surrounded  by  a  reddish  areola;  both 
gradually  extending,  the  former  soon  bursts,  and  thus  reveals  a  dirty,  foul 
slough,  which,  dropping  off,  exposes  a  filthy  looking,  excavated  cavity,  in- 
crusted  with  a  thick  layer  of  adherent,  grayish,  unorganizable  lymph.  The 
parts  feel  hot  and  stinging;  there  is  great  swelling,  with  livid  discoloration, 
of  the  adjacent  surface,  and  a  tendency  to  rapid  extension  and  destruction, 
the  different  tissues  dying  either  together  or  successively,  in  the  same  manner 
as  when  the  disease  is  ingrafted  upon  an  ulcer  or  open  sore. 

The  constitutional  symptoms  of  hospital  gangrene  are  generally  well 
marked,  their  severity  being  usually  in  proportion  to  the  violence  of  the  local 
disturbance.  If  the  patient,  prior  to  the  attack,  was  tolerably  strong  and 
robust,  they  will  probably  be  of  a  strictly  inflammatory  nature,  but  in  any 
event  they  will  soon  lose  this  type,  and  assume  the  asthenic  form,  which  will 
become  more  and  more  distinct  as  the  disease  pursues  its  downward  tendency. 
The  pulse  will  be  found  to  be  unusually  frequent,  quick,  and  irritable;  the 
mind  is  peevish,  fretful,  and  desponding;  the  tongue  is  dry,  and  covered  with 
a  brownish  fur ;  the  strength  is  much  impaired  ;  and  the  pain  is  so  excessive 
that  the  patient  is  completely  deprived  both  of  appetite  and  sleep.  Delirium 
often  sets  in  at  an  early  period,  forming  one  of  the  most  prominent  symp- 
toms. 

The  diagnosis  of  hospital  gangrene  is  generally  not  difficult,  for  there  are 
few  diseases  with  which  it  can  be  confounded.  Almost  the  only  affection, 
indeed,  for  which  it  is  in  danger  of  being  mistaken  is  scurvy,  but  a  little 
attention  will  usually  serve  to  render  the  distinction  between  them  very  evi- 
dent. The  scorbutic  ulcer,  as  it  has  been  named  by  Lynd  and  other  writers, 
is  remarkable  for  its  fungous,  livid,  bloody,  and  fetid  character;  the  granula- 
tions are  of  enormous  size,  very  soft  and  spongy,  growing  with  great  rapidity, 
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and  bleeding  copiously  upon  the  slightest  touch.  The  discharge  is  profuse, 
and  the  blood  often  lies  in  cakes  upon  the  surface  of  the  sore,  from  which  it 
is  wiped  with  difficulty ;  the  pain  is  trivial,  and  if  the  granulations  are  cut 
away  they  are  speedily  reproduced,  generally  in  the  course  of  a  single  night. 
Ulcers  of  this  kind  are  nearly  always  attended  by  serious  disease  of  the 
gums,  which  are  fungous,  and  extremely  vascular,  and  by  hemorrhagic 
spots  in  different  regions  of  the  body.  There  is  also,  as  another  striking 
diagnostic  circumstance,  an  absence  of  fever,  and,  generally,  also  of  vesica- 
tion. In  hospital  gangrene,  on  the  contrary,  there  is  always  grave  constitu- 
tional disorder,  and  the  local  phenomena  are  such  as  denote  the  existence  of 
high  vascular  action.  The  ulcer  is  foul,  exquisitely  painful,  deeply  incrusted 
with  lymph,  and  surrounded  by  a  livid,  vesicated  surface.  The  granulating 
process  is  speedily  arrested,  and  sloughing  extends  in  every  direction. 

The  prognosis  of  this  disease  varies  with  many  circumstances,  a  few  only 
of  which  it  will  be  necessary  to  specify.  Thus,  it  is  always,  other  things 
being  equal,  more  unfavorable  when  the  attack  is  of  an  epidemic  character 
than  when  it  is  sporadic,  and  in  persons  who  have  been  exhausted  by  pre- 
vious suffering,  privation,  or  intemperance,  than  in  such  as  are  young  and 
robust.  The  extent  of  the  disease  must  also  necessarily  exert  a  material  in- 
fluence upon  the  progress  of  the  case,  the  danger  being  less  when  this  is 
slight  than  when  it  is  considerable,  and  conversely.  Serious  involvement  of 
the  brain,  the  early  occurrence  of  delirium,  or  the  development  of  secondary 
disease  in  some  internal  organ,  as  the  lung  or  liver,  always  portends  evil,  and 
should  induce  a  guarded  prognosis.  Formerly,  hospital  gangrene  was  an 
extremely  fatal  disease,  the  mortality  being  often  in  the  proportion  of  one  to 
three  of  those  attacked.  In  some  instances,  indeed,  nearly  one-half  perished. 
Since  the  pathology  of  the  disorder,  however,  has  come  to  be  better  under- 
stood, very  few  cases  are  found  to  prove  fatal. 

Death  may  be  caused  by  mere  exhaustion  of  the  vital  powers,  in  conse- 
quence of  the  extreme  violence  of  the  morbid  action ;  or  from  the  occurrence 
of  repeated  hemorrhages,  as  when  an  important  vessel  is  laid  open  during  the 
sloughing  process.  In  general,  the  arteries  and  veins  are  among  the  last 
structures  that  yield  to  the  devastating  influence  of  the  disease,  and  it  seldom 
happens  that  they  are  not  protected  by  a  provisional  clot ;  now  and  then, 
however,  this  is  not  the  case,  and  under  such  circumstances  the  hemorrhage 
is  sometimes  not  only  profuse  but  fatal.  Finally,  there  is  a  class  of  cases,  by 
no  means  an  uncommon  one,  in  which,  although  the  suffering  is  very  great, 
death  is  apparently  occasioned  by  an  empoisoned  state  of  the  system,  induced 
by  purulent  infection,  or  the  formation  of  secondary  abscesses.  The  time  at 
which  death  occurs  varies  from  a  few  days  to  several  weeks  from  the  com- 
mencement of  the  attack. 

Treatment. — The  treatment  of  hospital  gangrene  was,  until  lately,  but  little 
understood,  and  the  consequence  was  that  an  immense  number  of  persons 
were  lost  by  it.  The  indiscriminate  use  of  bark  and  other  stimulants,  so  much 
in  vogue  among  the  army  and  naval  surgeons  of  Europe,  especially  those  of 
Great  Britain,  even  down  to  the  time  of  the  late  Mr.  Hennan  and  his  col- 
leagues in  the  Peninsular  wars,  exercised,  there  is  reason  to  believe,  a  most 
destructive  influence  upon  the  subjects  of  this  disease.  No  judgment  seems 
to  have  been  employed  by  these  practitioners  in  adapting  their  remedies  to 
the  exigencies  of  their  cases;  all  were  treated  alike,  and  the  result  was  an 
amount  of  mortality  that  was  often  truly  appalling.  Dr.  Boggie  did  much 
to  reform  this  vicious  system,  by  substituting  the  use  of  the  lancet ;  but  it  is 
questionable  whether  he  did  not  err  by  carrying  his  measures  to  the  opposite 
extreme.  However  this  may  be,  it  is  certain  that  neither  plan  is  applicable 
to  all  cases;  but  that  the  management  of  each  one  must  depend  upon  its  own 
contingencies.     The  abstraction  of  blood  can,  as  a  general  rule,  be  required 
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only  in  persons  of  a  comparatively  robust  constitution,  and  in  the  earlier  stages 
of  the  disease;  but  even  then  it  should  be  practised  with  much  caution,  lest 
it  should  lead  to  fatal  exhaustion,  or  so  far  damage  the  system  as  to  prevent 
it  from  shaking  off,  without  great  difficulty,  the  morbific  influence.  The 
disease,  it  must  be  recollected,  has  an  asthenic  tendency,  often  from  the  very 
start,  especially  when  it  is  of  an  endemic  character ;  and  hence  any  measures 
calculated  to  favor  this  tendency  must  necessarily  exercise  a  pernicious  in- 
fluence. 

Purging  and  attention  to  the  diet  and  secretions  constitute  important  ele- 
ments in  the  treatment,  and  must  on  no  account  be  neglected.  A  good  dose 
of  calomel  and  rhubarb,  or  of  equal  parts  of  blue  mass,  jalap,  and  compound 
extract  of  colocynth,  given  so  as  to  induce  two  or  three  large,  consistent, 
alvine  evacuations,  will  often  be  more  beneficial  in  arresting  the  morbid 
action  than  almost  everything  else  of  which  we  have  any  knowledge.  Sub- 
sequently the  bowels  should  be  constantly  maintained  in  a  soluble  condi- 
tion, without  establishing  any  decided  drain  upon  them,  and  the  utmost  care 
should  be  taken  to  restore  the  secretions,  which  are  always  so  much  dis- 
ordered in  hospital  gangrene.  Mercury,  as  a  salivant,  is  to  be  avoided  as  a 
poison. 

"When  the  system  begins  to  flag,  whether  from  the  overwhelming  influence 
of  the  attack,  or  from  the  neglect  of  the  proper  treatment,  prompt  recourse 
must  be  had  to  quinine,  iron,  wine,  brandy,  and  nutritious  broths.  The  best 
preparation  of  iron  is  the  tincture  of  the  chloride,  given  in  doses  of  from 
fifteen  to  twenty-five  drops,  every  three  or  four  hours,  in  some  mucilaginous 
fluid.  Quinine  is  often  extremely  serviceable,  and  there  are  few  cases,  when 
this  stage  has  been  attained,  which  will  not  be  immensely  benefited  by 
brandy,  or  some  other  form  of  alcohol,  either  alone  or  combined  with  milk. 

But  the  great  constitutional  remedy  in  hospital  gangrene  is  opium,  either 
in  substance,  or  in  the  form  of  the  salts  of  morphia.  It  should  be  given  in 
large  doses,  generally  not  less  than  from  four  to  six  grains,  every  four,  six, 
or  eight  hours,  in  union  with  a  diaphoretic,  as  ipecacuanha,  tartar  emetic,  or 
the  neutral  mixture.  When  we  reflect  upon  the  excessive  pain,  irritability, 
and  sleeplessness  which  so  generally  attend  the  severer  grades  of  this  disease, 
it  is  impossible  to  place  too  high  an  estimate  upon  the  value  of  anodynes  as 
means  not  only  of  insuring  comfort  to  the  patient,  but  of  arresting  the  morbid 
action. 

The  diet,  especially  in  the  latter  stages  of  the  disease,  should  be  highly 
nutritious,  and  given  in  as  concentrated  a  form  as  possible.  The  patient's 
apartment  should  be  consequently  ventilated,  the  bed  and  body  clothes  should 
be  daily  changed,  and  the  surface  should  be  frequently  sponged  with  tepid 
salt  water,  or  weak  alkaline  solutions.  Free  use  should  be  made  of  the  chlo- 
rides, sprinkled  about  the  room.  If  the  disease  manifests  an  endemic  tend- 
ency, as  when  it  breaks  out  on  board  ship,  or  in  the  crowded  wards  of  a 
hospital,  the  patients  should  be  promptly  sequestered,  and  the  apartments 
whitewashed  and  thoroughly  cleansed. 

When  the  disease  is  obviously  connected  with  a  scorbutic  state  of  the 
system,  the  best  internal  remedies  will  be  potassa,  in  union  with  lemon-juice, 
potatoes,  water  cresses,  oranges,  and  other  fresh  fruits  and  vegetables. 

The  local  treatment  should  be  of  the  most  gentle  and  soothing  character. 
Any  vesicles  that  may  exist  should  be  promptly  opened,  and  the  whole  sur- 
face pencilled  over  with  a  weak  solution  of  iodine,  followed  by  the  warm  or 
cold  water-dressing,  containing  a  large  supply  of  acetate  of  lead  and  opium, 
a  cloth  dipped  in  the  solution  being  kept  constantly  upon  the  part.  If  an 
eschar  has  formed,  the  adjacent  structures  should  be  freely  rubbed  with  the 
solid  nitrate  of  silver,  and  as  soon  as  the  slough  has  dropped  off,  the  bottom 
of  the  sore  should  be  thoroughly  touched  with  a  solution  of  acid  nitrate  of  mer- 
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cury,  with  a  view  of  changing  its  action.  If  the  tendency  to  spread  is  very 
great,  and  if  there  is,  at  the  same  time,  excessive  pain  with  a  feeling  of  ten- 
sion, scarifications  and  incisions  must  be  practised,  in  the  same  manner  and 
with  the  same  object  as  in  erysipelas.  During  the  sloughing  process  a  port 
wine  poultice,  the  weak  nitric  acid  lotion,  and  the  liquid  chlorinate  of  soda 
will  often  be  found  extremely  valuable  in  arresting  morbid  action,  and  allaying 
fetor.  Another  extremely  useful  remedy  is  pyroligneous  acid,  in  the  propor- 
tion of  one  part  to  six  or  eight  of  water,  kept  constantly  upon  the  affected 
surface  with  a  cloth.  Dead  structure  should  be  removed  with  the  knife  and 
scissors.  Should  the  mortification  stop,  amputation  must  not  be  thought 
of  until  there  is  a  decided  line  of  demarcation,  with  sufficient  power  in  the 
constitution  to  bear  the  shock  of  the  operation.  During  convalescence  change 
of  air  generally  proves  an  important  auxiliary  to  recovery. 


SECT.  VIII. — ULCERATION  AND  ULCERS. 

Ulceration  is  the  molecular  death  of  a  part,  as  mortification  is  the  destruc- 
tion of  a  part  upon  a  large  scale  :  in  a  word,  it  is  dissolution  in  miniature. 
At  least  three  distinct  acts  are  concerned  in  its  production  :  these  are,  first, 
the  softening  of  the  affected  tissues,  secondly,  their  disintegration,  and,  lastly, 
their  removal,  as  effete  and  extraneous  matter.  Antecedently,  however,  to 
these  acts  there  is  another  in  operation,  paving  the  way  for  their  advent; 
and  this  is  inflammation,  which  is  always  an  indispensable  accompaniment  of 
the  process,  whatever  may  be  its  situation,  stage,  or  degree.  It  was  sup- 
posed until  lately,  chiefly  in  consequence  of  the  influence  of  the  writings  of 
Mr.  John  Hunter,  that  ulceration  consisted  essentially  in  the  disintegration 
and  absorption  of  the  suffering  textures  ;  and  hence  the  general  use  of  the 
phrase  "  ulcerative  absorption."  According  to  this  doctrine  the  substance 
of  the  affected  part,  after  having  been  deprived  of  vitality,  is  taken  up  by  the 
absorbent  vessels,  and  carried  by  them  into  the  circulating  mass,  to  go  the 
rouuds  of  the  body,  and  be  finally  cast  off  as  excrementitious  matter.  There 
are  numerous  circumstances  which,  at  first  sight,  would  seem  to  favor  such  a 
view.  Thus,  large  ulcers  sometimes  form  in  a  very  short  time,  and  yet  it  is 
quite  impossible,  so  far  as  we  can  determine  by  the  most  careful  examination, 
to  ascertain  what  has  become  of  the  tissues  concerned  in  their  development. 
If  search  be  made  for  them  in  the  discharges  they  cannot  be  discovered,  since 
their  quantity,  however  great,  is  frequently  insufficient  to  account  for  the 
loss  of  solid  substance.  Similar  phenomena  are  witnessed  in  abscesses  of  the 
brain,  liver,  and  spleen,  where  enormous  destruction  of  the  proper  structure 
of  these  organs  often  occurs  in  consequence  of  the  accumulating  pus,  without 
our  being  able  to  explain  what  has  become  of  it.  We  might  naturally  sup- 
pose that  the  lost  tissues  were  contained,  in  an  altered  and  disintegrated 
condition,  in  the  pus,  but  that  this  is  not  the  case,  is  proved  by  the  fact 
that  it  is  impossible  to  detect  their  presence  by  the  most  careful  examination. 

Ulceration  manifests  a  remarkable  proneness  to  invade  some  structures 
and  to  avoid  others.  Those  which  are  most  liable  to  its  inroads  are  the 
dermoid  and  mucous  tissues,  the  cartilages  and  bones,  the  lymphatic  gan- 
glions, the  tonsils,  uterus,  lungs,  and  kidneys.  The  fibrous  and  serous 
membranes,  the  muscles,  tendons,  vessels,  nerves,  brain,  heart,  liver,  and 
spleen,  together  with  the  salivary,  prostate,  and  thyroid  glands,  seldom 
suffer  in  this  way.  Newly-formed  parts,  as  cicatrices  and  the  callus  of  broken 
bones,  are  easily  affected  by  ulceration,  especially  when,  from  any  cause,  there 
is  a  depraved  and  impoverished  condition  of  the  system.  It  is  worthy  of 
remark,  both  in  a  pathological  and  practical  sense,  that  this  action  is  more 
prone  to  show  itself  in  certain  portions  of  the  same  structure  than  in  others. 
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We  have  an  illustration  of  this  occurrence  both  in  the  skin  and  in  the  mucous 
membranes.  Common  ulceration  of  the  skin  is  by  far  most  frequent  in  the 
legs  and  feet,  whether  because  these  parts  are  in  a  state  of  habitual  conges- 
tion, or  because  they  are  more  exposed  to  fatigue  and  accident,  is  not  deter- 
mined ;  but  that  this  is  the  fact  daily  observation  abundantly  attests.  Ulcera- 
tion is  extremely  rare  in  the  oesophagus,  but  quite  common  in  the  pharynx, 
tonsils,  tongue,  cheeks,  and  lips.  The  same  statement  is  true  of  ulceration  of 
the  stomach  and  small  intestine  as  compared  with  ulceration  of  the  colon  and 
rectum.  In  the  genito-urinary  division  of  the  mucous  system  the  same  law 
obtains.  Thus,  the  disease  is  extremely  infrequent  in  the  urethra  and  blad- 
der of  the  female,  but  common  enough  in  the  vulva,  vagina,  and  uterus. 
The  male,  on  the  contrary,  rarely  suffers  in  any  portion  of  the  genito-urinary 
apparatus. 

The  terms  common  and  specific,  as  applied  to  this  disease,  are  sufficiently 
significant.  By  the  former  is  meant  an  ulceration  that  is  liable  to  occur  in 
all  persons,  as  well  as  in  all  parts  of  the  body;  one  which  is  the  result  of 
ordinary  inflammation.  The  word  specific,  on  the  other  hand,  is  employed 
to  denote  an  ulceration  which  is  the  product  of  some  specific  cause,  which 
runs  a  peculiar  course,  and  which,  in  its  progress,  furnishes  a  specific  secre- 
tion, capable,  by  inoculation,  of  producing  a  similar  action.  To  this  category 
belong  syphilitic  ulceration  and  the  ulceration  which  follows  vaccination  and 
smallpox.  The  ulceration  which  attends  carcinoma  is  also  specific,  but  the 
matter  it  yields  is  not,  so  far  as  we  know,  capable  of  propagating  a  similar 
disease. 

Ulceration  varies  in  its  progress,  being  sometimes  very  rapid,  at  other 
times  very  tardy.  The  circumstances  which  determine  this  result  are  not 
always  appreciable,  but,  in  general,  they  may  be  considered  as  depending 
upon  the  nature  of  the  exciting  cause,  the  amount  of  the  attending  inflam- 
mation, and,  above  all,  upon  the  state  of  the  system.  When  the  action  is 
very  rapid,  an  extent  of  surface  may  be  destroyed  in  a  few  days  which  it  will 
perhaps  require  several  months  to  repair.  The  process  often  goes  on  simul- 
taneously at  several  points  in  the  same  organ  or  tissue,  and  not  unfrequently 
in  structures  of  an  entirely  opposite  character. 

The  causes  of  ulceration  are  such  as  produce  inflammation,  which,  as  has 
been  already  stated,  always  accompanies  the  process.  They  may  be  very 
properly  divided  into  predisposing  and  exciting.  The  former  comprise  an 
impoverished  state  of  the  blood,  however  induced,  and,  in  short,  whatever 
has  a  tendency  to  impair  the  powers  of  the  system.  Experiments,  performed 
long  ago,  by  Magendie  and  others,  have  established  the  fact  that  the  pro- 
tracted and  exclusive  use  of  starch,  sugar,  and  other  non-azotized  articles  of 
food,  will  produce  ulceration  of  the  cornea;  and  it  is  well  known  that  the 
poorer  classes  of  people,  who  are  ill  fed  and  sometimes  almost  starved,  are 
peculiarly  subject  to  this  disease  in  the  skin  and  mucous  membranes.  Ulcer- 
ation of  a  6evere  nature  often  follows  upon  various  kinds  of  fever,  especially 
typhoid,  scarlet,  and  morbillous,  from  the  exhausting  influence  which  thev 
exert  upon  the  solids  and  fluids. 

Of  the  exciting  causes  of  ulceration,  nothing  need  be  said,  except  that  they 
may  be  common  or  specific,  the  latter  being  such  as  act  primarily  upon  a 
particular  part,  as  the  head  of  the  penis  in  chancre,  or  secondarily,  in  the 
same  disease,  upon  the  constitution,  in  consequence  of  the  absorption  of  the 
specific  poison.  Tubercular,  scirrhous,  encephaloid,  and  melanotic  matter, 
having  undergone  a  process  of  softening,  always  creates  ulceration  by  its 
pressure  upon  the  adjacent  tissues,  thereby  favoring  its  elimination  from  the 
part  and  system. 

The  inflammation  which  precedes  and  accompanies  ulceration  varies  much 
in  its  degree,  as  well  as  in  its  character.     When  acute,  it  is  usually  marked 
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by  the  phenomena  which  ordinarily  distinguish  it  under  other  circumstances, 
as  discoloration,  heat,  swelling,  pain,  and  disordered  function,  and  then  often 
spreads  with  great  rapidity,  laying  waste  a  large  amount  of  tissue  in  an 
almost  incredibly  short  time.  When  this  is  the  case,  the  molecular  struc- 
tures perish,  as  it  were,  in  mass,  and  not  in  the  slow  and  gradual  manner 
which  characterizes  the  disease  when  the  inflammation  is  of  a  more  mild  and 
simple  grade.  It  is  to  this  form  of  ulceration  that  the  term  phagedenic  is 
commonly  applied,  from  a  Greek  compound  which  literally  signifies  to  eat, 
feed  upon,,  or  corrode,  the  parts  around  the  breach"  made  by  the  morbid 
action  being  rapidly  disintegrated  and  cast  off,  as  if  they  had  been  consumed 
by  fire,  their  ashes  alone  being  left  as  the  evidence  of  their  former  existence. 
When  the  concomitant  inflammation  is  chronic,  the  ulceration  generally  ad- 
vances more  tardily,  and  is  also  marked  by  milder  symptoms ;  this  rule, 
however,  has  many  exceptions.  • 

,  The  pain  of  ulceration  is  sometimes  peculiar,  affording  thus  valuable  diag- 
nostic information.  Thus,  in  ulceration  of  the  joints  and  bones,  it  is  usually 
heavy  and  aching,  as  if  insects  were  feeding  upon  the  part;  in  rupia,  it  is 
hot  and  burning;  in  scirrhus,  sharp  and  lancinating,  or  like  the  pricking  of 
a  needle.  Sometimes,  again,  there  is  a  complete  absence  of  pain,  as  in  com- 
mon ulceration  of  .the  skin,  in  ulceration  of  the  glands  of  Peyer  in  typhoid 
fever,  and  in  ulceration  in  tubercular  disease  of  the  large  bowel.  As  a 
general  rule,  it  may  be  stated  that  the  pain  is  more  severe  in  the  acute  than 
in  the  chronic  form  of  the  disease,  and,  under  such  circumstances,  it  is  also 
more  steady  and  persistent.  In  syphilitic  ulceration  of  the  bones  and  skin, 
the  suffering  is  often  of  an  intermittent  character,  the  paroxysm  usually  com- 
ing on  at  night,  and  gradually  disappearing  towards  morning.  Finally,  the 
pain  may  be  of  a  neura}gic  character,  although  this  is  rare. 

Ulceration  is  always  attended  with  more  or  less  discharge  of  matter,  the 
quality  of  which  is  greatly  influenced  by  the  nature  of  the  case.  Thus,  when 
the  attendant  inflammation  is  unusually  high,  the  matter  is  generally  of  a 
sanious,  bloody,  or  ichorous  character,  corrosive  and  profuse ;  a  similar 
fluid  is  always  present  in  ulceration  of  carcinomatous  growths.  When  the 
action  is  less  severe,  or  tending  to  restoration,  the  discharge  is  commonly 
somewhat  consistent  and  of  a  yellowish  color,  like  laudable  pus. 

The  tendency  in  ulceration  is  usually  towards  the  nearest  surface,  a  cir- 
cumstance which  is  often  of  great  service  in  the  evacuation  of  abscesses  and 
the  discharge  of  foreign  matter.  It  would  seem  as  if  nature'  availed  herself 
of  the  operation  of  this  law  to  economize  time,  to  save  structure,  and  prevent 
pain.  Without  its  aid,  abscesses  would  often,  if,  indeed,  no.t  generally,  be 
emptied  in  the  most  tedious  and  circuitous  manner,  and  at  the  expense  of  a 
vast  amount  of  suffering,  both  local  and  constitutional.  An  illustration  of 
the"  beneficial  effects  of  this  law  is  afforded  in  collections  of  pus  in  the  liver, 
which,  as  a  general  rule-,  discharge  themselves,  not  through  the  walls  of  the 
abdomen,  which  are  thick,  muscular,  and  resistant,  but  through  a  contiguous 
coil  of  intestine,  which  is  thin,  proximal,  and  yielding.  In  abscess  of  the 
lung,  the  matter  usually  escapes  through  a  neighboring  bronchial  tube;  when 
it  makes  an  effort  to  empty  itself  externally,  it  either  pours  the  fluid  into  the 
pleuritic  cavity,  thus  speedily  causing  fatal  inflammation,  or  it  attains  its 
object  only  after  a  long  and  tedious  process  of  ulceration,  generally  accom- 
panied by  great  pain  and  hectic  irritation. 

"When  ulceration  has  continued  for  some  time,  it  manifests  a  disposition 
either  to  remain  stationary,  to  cease  altogether,  or  to  continue  in  a  modified 
form.  Its  conduct,  in  these  varrous  particulars,  is  greatly  influenced  by 
internal  and  external  circumstances,  as  the  state  of  the  constitution,  the 
amount  of  the  local  inflammation,. the  nature  of  the  exciting  cause,  and  the 
effects  of  remedies.     In  the  skin  of  the  lower  extremities,  in  syphilitic  fupia, 
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in  the  spongy  structure  of  the  bones,  in  the  movable  joints,  and  in  malignant, 
growths,  it  often  continues  fur  an  almost  indefinite  period,  being  better  at 
one  time  and  worse  at  another.  When  it  is  about  to  cease,  the  accompany- 
ing inflammation  gradually  subsides,  the  discharges  disappear,  and,  plastic 
matter  being  poured  out,  granulations  are  formed,  by  which  the  breach  is 
finally  closed  up,  the  process  of  cicatrization  generally,  if  pot  always,  pro- 
ceeding from  the  circumference  towards  the  centre. 

In  the  treatment  of  ulceration,  the  great  and  leading  indication  is  to 
combat  the  concomitant  inflammation,  and  thus  place  the  part  in  a  condition 
for  the  efficient  development  of  granulations,  as  it  is  through  their  agency 
that  the  lost  substance  is  to  be  repaired.  For  this  purpose  the  ordinary 
antiphlogistic  appliances  are  to  be  put  in  requisition  and  continued  until 
the  morbid  action  has  been'  completely  arrested,  as  will  be  denoted  by  the 
subsidence  of  the  pain,  heat,  swelling,  and  redness  by  which  it  is  usually 
characterized.  When  granulations  begin  to  form,  none  but  the  most  mild 
and  soothing  measures  must  be  employed,' and  the  sore  carefully  watched  to 
keep  it  in  a  healthy  condition  until  it  is  perfectly  cicatrized.  In  specific 
disease,  as  chancre  and  malignant  pustule,  the  most  efficient  treatment,  pro- 
vided the  case  can  be  seen  in  time,  before  the  matter  has  .been  absorbed  into 
the  system,  is  to  cut  out  the  part  or  destroy  it  with  the  actual  cautery,  Vienna 
paste,  or  acid  nitrate  of  mercury. 


ULCERS. 

An  ulcer  is  a  breach  in  the  continuity  of  a  surface,  organ,  or  tissue, 
attended  with  inflammation,  and  a  discharge  of  pus, 'ichor,  or  sanies.  The 
disease  is  of  frequent  occurrence,  being  met  with  at  all  periods  of  life,  in  both 
sexes,  and  in  all  classes  of  persons,  and  is  often  a  source  of  great  suffering  to 
the  patient,  as  well  as  of  immense  trouble  and  vexation  to  the  surgeon.  Its 
very  name  carries  with  it  an  idea  of  loathsomeness,  and  it  piay  well  be 
imagimed  how  much  this  feeling  is  increased  when,  as  so  often  happens,  the 
sore  is  the  seat  of  foul  and  offensive  discharges,  rendering  the  patient  dis- 
agreeable both  to  himself  and  to  all  around  him. 

It  may  confidently  be  asserted  that  there  is  not,  in  all  surgery,  a  class 
of  maladies  whose  pathology  and  treatment  are  less  thoroughly  understood, 
by  the  profession  generally,  than  those  of  ulcers.  It  is  amazing  to  find  what 
an  immense  amount  of  confusion  still  exists  upon  the  subject,  at  the  present 
day,  amo-ng  many  of  the  best  and  most  experienced  authors.  In  examining 
the  various  treatises  on  surgery,  in  the.  principal  languages,  of  Europe,  the 
inquirer  after  truth  has  but  little  cause  to  congratulate  himself  upon  the  pro- 
gress that  has  been  effected  in  this  department  of  the  healing  art.  He  looks 
almost  in  vain  for  any  positive  additions  to  his  stock. of  knowledge  since,  the 
latter  part  of  the  last  century,  when  Mr.  Benjamin  Bell  published  his  Treatise 
on  the  Theory  and  Management  of  Ulcers.  The  minute  divisions  and  subdi- 
visions,- the  refinements  and  absurdities,  respecting  the  nature  of  these  lesions, 
are,  with  little  variation,  substantially  reproduced  by  most  of  the  practical 
writers  of  the  present  day.  In  studying  the  literature  upon  the  subject,  one 
is  almost  forced  to  the  conclusion  that,  while  every  other  branch  of  surgery 
has  experienced  the  benign  influence  of  progress,  this  one  alone  has  remained 
unimproved  and  uncared-for.  I  am,  indeed,  ready  to  admit  that  the  noso- 
graphy  of  ulcers  is  much  more,  perfect  now  than  it  was  in  former  times;  but 
who  can  read  their  classification,  as  it  appears  in  most  of  our  modern  treatises, 
and  not  be  struck  with  its  many  absurdities  and  inconsistencies  ?  The  cata- 
logue is  absolutely  appalling,  audit  must  be  apparent  to  the  most  superficial 
observer   that   it  comprehends,   under  different    names,   diseases   which    are 
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absolutely  and  positively  identical  in  their  nature ;  not  even  constituting, 
strictly  speaking,  so  many  varieties,  much  less  distinct  species.  Sir  Astley 
Cooper,  in  his  Lectures  on  the  Principles  and  Practice  of  Surgery,  describes 
not  less  than  ten  forms  of  ulcers,  under  the  names,  respectively,  of  healthy, 
languid,  inflamed,  gangrenous,  irritable,  sinuous,  menstrual,  varicose,  ungual, 
and  cutaneous,  the  latter  including  noli  me  tangere,  and  ulcers  with  thickened, 
inverted,  and  everted  edges.  A  more  recent  foreign  author,  whose  works 
are  extensively  circulated  in  this  country,  adopts  a  somewhat  similar  arrange- 
ment. Thus,  he  treats,  under  so  many  separate  heads,  of  the  simple  purulent 
or  healthy,  the  weak,  scrofulous,  cachectic,  indolent,  irritable,  inflamed, 
sloughing,  phagedenic,  and  sloughing-phagedenic  ulcer.  The  same  spirit  of 
classification  pervades  the  works  of  other  writers.  Why,  then,  should  it  be 
deemed  strange  that  the  student  should  take  up  the  investigation  of  the 
subject  with  doubt  and  misgiving  as  to  his  ability  to  comprehend  it,  even  in 
the  most  superficial  manner?  No  one,  however  industrious  and  zealous,  can 
possibly  unravel  the  mysteries  of  divisions  so  minute,  and,  it  may  be  added, 
so  utterly  meaningless  and  unphilosophical.  It  would  puzzle  the  most  pro- 
found pathological  anatomist  to  discriminate  between  some  of  these  classes  of 
ulcers,  as,  for  instance,  between  the  irritable  and  inflamed,  the  sloughing  and 
sloughing-phagedenic.  To  describe  every  sore  that  appears  upon  the  body 
as  a  distinct  ulcer  because  it  happens  to  possess  slight  shades  of  differences, 
in  its  external  characters,  would  be  as  absurd  as  to  describe,  in  a  work  on 
anthropology,  every  human  being  as  a  separate  variety  of  the  race  because 
he  happens  to  be  a  little  unlike  his  neighbor.  All  inflammatory  affections 
resemble  each  other,  some  closely,  others  remotely,  but  yet  always  sufficiently 
so  to  enable  the  observer  to  trace  out  their  relations  and  affinities.  The 
same  is  strictly  true  of  ulcers  ;  we  never  meet  with  two  cases  which  are  pre- 
cisely alike,  and  yet  he  who  runs  may  see  that  they  exhibit  many  traits  in 
common,  the  one  with  the  other ;  one  may  be  undermined,  incrusted  with 
aplastic  matter,  and  the  seat  of  severe  pain,  with  a  foul,  sanious  discharge, 
and  great  discoloration,  heat,  and  swelling  of  the  surrounding  integuments  ; 
another  may  have  hard  and  elevated  edges,  and  a  glossy,  granulated  surface, 
with,  perhaps,  scarcely  any  secretion  at  all,  and  none  of  the  ordinary  evi- 
dences of  inflammation  ;  in  a  third  case  the  ulcer  may  be  disposed  to  spread, 
its  tendency  being  essentially  destructive ;  in  another  series,  by  no  means 
uncommon,  the  sore  has  thickened  and  everted  edges,  with  profuse  ichorous 
discharge,  and  an  inability  to  furnish  reparative  material ;  finally,  there  may 
be  a  varicose  state  of  the  veins  of  the  part,  a  sinus,  disease  of  the  adjacent 
bone,  or  disorder  of  the  general  system,  modifying  the  action  of  the  ulcer, 
and  interfering  with  its  cure.  These  are,  be  sure,  contrarieties,  but  contra- 
rieties which  are  solely  dependent  upon  local  and  constitutional  causes,  and 
which,  consequently,  are  not  entitled  to  be  considered  as  distinct  diseases. 
We  might  as  well  say  that  the  varieties  of  color  in  ordinary  inflammation 
constituted  so  many  reasons  for  founding  new  species  of  morbid  action;  when 
it  is  obvious  that  in  this  as  in  the  former  case,  the  circumstance  is  entirely 
accidental.  The  tendency  of  this  refinement,  of  this  division  and  subdivision, 
is,  as  above  stated,  the  cause  why  practitioners  have  so  imperfect  a  knowledge 
of  ulcers,  and  why  every  one  complains  of  the  great  difficulties  and  embarrass- 
ments which  still  environ  the  subject  in  all  its  aspects  and  relations,  notwith- 
standing the  great  advances  of  pathological  science. 

Assuming  that  all  ulcers  are  but  so  many  forms  of  inflammation  with  breach 
of  texture  and  more  or  less  discharge,  the  most  rational  classification,  it  seems 
to  me,  that  can  be  adopted,  is  that  of  ulcers  into  acute  and  chronic,  accord- 
ing to  the  intensity  and  rapidity  of  the  morbid  action.  Such  an  arrange- 
ment will,  I  am  satisfied,  greatly  simplify  the  subject  and  divest  it  of  much 
of  the  mystery  and  perplexity  that  have  hitherto  enshrouded  it. 
vol.  i. — 13 
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There  are  two  genera  of  ulcers,  the  common  and  the  specific,  just  as  there 
are  two  genera  of  inflammations.  Common  ulcers  are  such  as  are  produced 
by  ordinary  causes,  as  common  inflammations,  abrasions,  and  wounds  ;  specific 
ulcers,  on  the  contrary,  owe  their  origin  to  the  operation  of  some  peculiar 
virus,  as  the  poison  ot  syphilis,  smallpox,  glanders,  malignant  pustule,  scir- 
rhus,  encephaloid,  tubercle,  or  melanosis.  Although  the  ensuing  remarks 
are  more  particularly  intended  to  illustrate  the  various  forms  of  common 
ulcers,  yet  they  are  also,  in  some  degree,  applicable  to  the  specific,  which, 
however,  will  receive  special  attention  in  their  proper  place. 

1.    ACUTE  ULCERS. 

The  acute  ulcer  is  distinguished  by  the  rapidity  of  its  progress,  and  the 
severity  of  its  symptoms,  which  are  those  very  much  of  ordinary  acute  in- 
flammation. The  sore  usually  begins  at  a  small  point  of  skin,  or  skin  and 
cellular  tissue,  from  which  it  speedily  spreads  in  different  directions  until  it 
often  covers  a  large  extent  of  surface.  In  its  form  it  is  generally  somewhat 
oval  or  circular,  but  it  is  frequently  very  irregular,  and  instances  are  met  with 
in  which  it  is  of  a  serpiginous,  creeping,  or  angular  shape.  When  the  ulcer- 
ative action  commences  simultaneously  at  several  spots,  as  occasionally  hap- 
pens, the  sore  may  have  a  peculiar  sieve-like,  or  worm-eaten  appearance, 
similar  to  that  of  the  cover  of  an  old  book,  or  the  bark  of  a  tree.  Its  sur- 
face is  red  and  angry-looking,  either  uniformly,  or  red  at  one  point,  and  white 
at  another,  owing  to  a  deposit  of  aplastic  matter,  which  occasionally  over- 
spreads it  completely.  When  the  action  is  unusually  severe  the  bottom  of 
the  ulcer  generally  exhibits  a  foul,  greenish,  brownish,  or  blackish  appear- 
ance, and  if,  under  such  circumstances,  any  plasma  is  poured  out,  it  is  imme- 
diately spoiled  or  washed  away  by  the  discharges,  which  are  always  profuse, 
thin,  sero-sanguinolent,  and  irritating,  possessing  none  of  the  properties  of 
laudable  pus,  such  as  is  furnished  by  a  granulating  wound.  In  regard  to  the 
edges  of  this  class  of  ulcer,  they  present  the  greatest  possible  variety  ;  in 
general,  however,  they  are  thin,  rather  sharp,  and  somewhat  undermined,  or 
undermined  at  one  place,  straight  at  another,  and  perhaps  everted  at  a  third: 
in  some  cases  they  are  very  steep  and  ragged,  notched  or  serrated.  Extend- 
ing from  the  sore  in  different  directions  are  occasionally  small  sinuses  or 
fistulous  passages,  which  thus  greatly  complicate  its  character  and  protract 
the  cure.  The  parts  immediately  around  the  ulcer  exhibit  all  the  phenomena 
of  high  inflammation,  being  of  a  deep  red  or  purple  color,  preternaturally 
hot,  painful,  and  more  or  less  oedematous  from  sero-plastic  effusions,  and  con- 
sequently pitting  under  pressure.  The  latter  symptom  is  hardly  ever  entirely 
absent  in  any  case  of  acute  ulcer,  and  is  therefore  of  great  diagnostic  value. 
The  cedema  often  extends  over  a  considerable  surface,  but  is  always  most 
conspicuous  in  the  immediate  vicinity  of  the  sore.  The  same  remark  is  ap- 
plicable to  the  other  inflammatory  phenomena. 

The  pain  of  the  acute  ulcer  is  frequently  a  prominent  and  absorbing 
symptom  ;  it  varies  not  only  in  degree  but  likewise  in  character,  being  at 
one  time  throbbing,  or  pulsatile,  at  another  sharp  or  pricking,  at  another 
dull,  heavy,  and  gnawing,  as  if  insects  were  feeding  upon  the  part.  Its 
violence  is  often  altogether  disproportionate  to  the  extent  of  the  morbid 
action.  I  have  seen  cases  where,  although  the  ulcer  was  scarcely  as  laro-e 
as  a  twenty-five  cent  piece,  it  was  so  excruciating  as  to  deprive  the  patient 
of  sleep  for  days  and  nights  together,  and  bring  on  rapid  emaciation  and 
hectic  irritation.  It  may  be  limited  to  the  sore,  but  in  general  it  is  felt  over 
the  whole  of  the  inflamed  surface,  and  is  usually  worst  at  night  and  in  damp 
states  of  the  atmosphere.  Posture  also  commonly  aggravates  it,  being 
generally  more  severe  when  the  part  hangs  down  than  when  it  is  elevated, 
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although  I  have  occasionally  found  the  reverse  to  be  true,  even  when  the 
sore  was  quite  large. 

Along  with  these  phenomena  there  is  generally  considerable  constitutional 
derangement,  manifesting  itself,  commonly  not  so  much  in  febrile  commotion, 
as  in  an  irritable  state  of  the  system,  and  disorder  of  the  digestive  organs. 
The  patient  feels  unwell  rather  than  sick  ;  his  head  troubles  him  ;  his  appe- 
tite is  vitiated,  or  temporarily  arrested ;  the  tongue  is  coated,  and  there  is  a 
bad  taste  in  the  mouth,  especially  in  the  morning ;  the  bowels  are  inclined 
to  be  constipated ;  and  the  urine  is  scanty  and  high-colored.  When  the 
ulcerative  action  is  rapid  and  extensive,  there  is  frequently  more  or  less  fever, 
with  thirst,  restlessness,  loss  of  sleep,  and  excitement  of  the  pulse.  Disorder 
of  the  secretions  is  generally  a  prominent  symptom  in  these  cases,  especially 
of  the  liver,  the  uterus,  and  raucous  follicles. 

An  impoverished  state  of  the  blood,  however  induced,  habitual  intempe- 
rance, excessive  indulgence  at  table,  mental  anxiety,  exposure  to  cold,  and 
the  various  eruptive  diseases  may  be  enumerated  as  so  many  predisposing 
causes  of  the  acute  ulcer.  Nervous,  irritable,  and  plethoric  persons,  espe- 
cially old  dram  drinkers,  are  its  most  frequent  subjects.  Both  sexes  are  liable 
to  it,  but  men  suffer  much  more  frequently  than  women.  The  malady  is 
rarely  met  with  in  the  higher  circles  of  society,  and  it  is  also  very  uncommon 
in  children. 

The  acute  ulcer  may  be  a  primary  affection,  or  an  ulcer,  after  having  been 
for  some  time  in  a  dormant  condition,  may  suddenly  assume  the  acute  cha- 
racter, either  in  consequence  of  local  or  constitutional  causes,  or  of  both 
combined  ;  that  is,  the  part  becomes  more  or  less  severely  inflamed,  and 
manifests  a  tendency  to  extend  its  ravages.  However  this  may  be,  the  dis- 
ease often  spreads  with  great  rapidity,  eating  away  everything  with  which  it 
comes  in  contact — skin,  cellular  tissue,  fibrous  membrane,  muscle,  and  some- 
times even  bone — and  often  laying  waste  in  a  few  days  an  extent  of  surface 
which  it  may  take  months,  aided  by  the  best  skill,  to  repair.  When  this  is 
the  case,  the  action  may  be  said  to  be  truly  phagedenic,  or  to  consist  in 
rapid  mortification  of  the  molecular  structure  of  the  suffering  part,  which  is 
hot,  cedematous,  fiery  red,  exquisitely  painful,  and  bathed  with  profuse,  fetid 
discharges.  Constitutional  disturbance  is  great,  and  the  tendency  is  usually 
decidedly  typhoid,  especially  if  the  subject  of  the  disease  has  been  worn  out 
by  intemperance  and  other  causes  of  depression.  This  form  of  ulcer  is  very 
prone  to  occur  upon  new  and  imperfectly  organized  skin,  where  it  often  com- 
mits the  most  terrible  ravages,  which,  for  a  time,  hardly  anything  can  suc- 
cessfully resist. 

Treatment. — The  treatment  of  the  acute  ulcer  must  be  conducted  upon 
strictly  antiphlogistic  principles,  modified,  of  course,  by  the  peculiar  exigencies 
of  each  particular  case.  When  the  symptoms  are  urgent,  as  denoted  by  the 
severity  of  the  local  and  constitutional  disorder,  the  indication  obviously  is 
to  take  blood  from  the  arm,  provided  the  patient  is  at  all  plethoric,  or,  this 
not  being  permissible,  at  all  events  to  open  his  bowels  freely  with  an  active 
cathartic,  containing  from  five  to  ten  grains  of  calomel,  and  followed  up,  if 
necessary,  in  six  or  eight  hours,  by  infusion  of  senna  and  sulphate  of  magne- 
sia;  recourse  is  then  had  to  the  antimonial  and  saline  mixture,  to  subdue 
vascular  action  ;  and  opium  is  administered  in  large  doses  to  allay  pain  and 
induce  sleep.  The  diet  must  be  mild,  and  not  too  nutritious,  and  the  patient 
must  observe  the  most  perfect  rest  in  the  recumbent  posture.  Active  purga- 
tion will  be  found  of  the  greatest  value  in  this  form  of  ulcer;  in  fact,  it  is 
difficult  to  imagine  a  case  in  which  it  could  be  entirely  dispensed  with.  To 
render  it  promptly  effective,  however,  I  have  long  been  in  the  habit  of  com- 
bining with  it  a  certain  quantity  of  mercury,  either  in  the  form  of  calomel, 
or  blue  mass,  with  a  view  of  making  a  strong  and  rapid  impression  upon  the 
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secretions,  which,  as  before  stated,  are  usually  notably  deranged,  and  which 
thus  keep  up  a  spreading  tendency  in  the  disease.  Of  the  beneficial  effects 
of  anodynes  in  arresting^acute  ulceration  no  one  can  form  any  just  concep- 
tion, who  has  not  witnessed  them.  That  they  exert  any  direct  influence  upon 
the  part  itself  cannot  be  supposed  ;  but  that  they  produce  a  most  salutary 
impression  by  tranquillizing  the  heart's  action,  and  allaying  nervous  irrita- 
bility, which 'is  generally  so  prominent  a  symptom  in  this  affection,  is  indis- 
putable ;  hence  the  remedy  should  always  be  given  in  large  and  sustained 
doses  from  the  very  commencement  of  the  malady. 

It  is  not  to  be  inferred  from  the  remarks  now  made,  that  active  depletion 
is  suited  to  all  cases  of  this  disease  ;  on  the  contrary,  we  are  often  obliged  to 
use  tonics  and  stimulants  at  the  very  beginning  of  the  treatment,  and  to  con- 
tinue their  exhibition  until  we  have  succeeded  in  building  up  the  system,  so 
as  to  enable  it  to  oppose  a  successful  barrier  to  the  encroachment  of  the 
morbid  action.  The  state  of  the  pulse,  skin,  digestive  organs,  and  muscular 
system  will  generally  serve  as  a  correct  guide  to  the  kind  of  treatment  best 
adapted  to  meet  the  exigencies  of  this  class  of  cases.  Quinine  and  milk 
punch,  with  opium,  or  the  salts  of  morphia,  will  usually  constitute  the  most 
reliable  means. 

The  local  treatment  will  not  differ,  in  its  general  principles,  from  that 
already  described  as  applicable  to  acute  inflammation,  except  as  it  respects 
the  modifications  arising  from  the  presence  of  a  broken  surface.  The  part, 
as  a  primary  and  essential  step,  must  be  placed  perfectly  at  rest  in  an  easy 
and  elevated  position,  to  prevent  arterial  ingress  and  favor  venous  return  ; 
it  will  even  be  well,  in  many  cases,  to  place  the  limb  upon  an  inclined  plane, 
so  that  the  sore  shall  be  higher  than  the  rest  of  the  body,  and  to  confine  it, 
if  necessary,  in  this  situation  by  means  of  a  light  roller,  care  being  taken  not 
to  obstruct  discharge  or  to  make  undue  compression.  If  the  part  be  filthy 
from  want  of  cleanliness,  or  adherent  dressings,  ablution  by  immersion  pre- 
cedes direct  medication.  If  the  morbid  action  be  high,  the  young  practitioner 
might  be  induced  to  apply  leeches,  not  to  the  sore,  but  in  its  immediate 
vicinity;  but  such  a  proceeding  is  objectionable,  for  the  reason  that  the  bites 
of  these  animals  are  liable  to  occasion  excessive  pain,  and  sometimes  even  an 
aggravation  of  the  disease.  A  much  better  plan  is  to  draw  blood  by  scarifi- 
cation by  means  of  a  lancet,  the  limb,  the  while,  standing  in  a  tub  of  warm 
water,  with  a  cord  thrown  firmly  round  its  upper  extremity,  a  few  inches 
below  the  knee.  From  six  to  a  dozen  vertical  incisions,  not  quite  skin  deep, 
are  made  over  the  inflamed  surface  around  the  sore,  the  blood  being  permitted 
to  flow  until  the  patient  shows  signs  of  approaching  syncope,  if  he  be  at  all 
plethoric,  or,  at  all  events,  until  the  engorged  vessels  have  been  measurably 
deprived  of  their  contents,  as  denoted  by  the  comparative  pallor  of  the  part. 
I  know  of  no  method  so  well  adapted  as  this  to  make  a  prompt  and  decisive 
impression  upon  an  acute  ulcer  ;  it  is  a  most  potent  alterant,  and  I  rarely 
omit  its  employment  whenever  the  case  presents  the  slightest  urgency.  For 
the  sore  itself  the  best  remedy  is  a  weak  solution  of  acid  nitrate  of  mercury, 
in  the  proportion  of  one  part  of  Bennett's  formula  to  two,  three,  or  four  parts 
of  water,  according  to  the  foulness  of  the  affected  surface.  The  application 
should  be  made  lightly  with  a  soft  sponge  or  cloth  mop,  and  may,  if  neces- 
sary, be  repeated  once  in  the  twenty-four  hours  until  there  is  a  decided 
improvement  in  the  condition  of  the  ulcer,  when  it  should  be  entirely  dis- 
pensed with,  or  used  more  sparingly,  and  still  weaker.  As  a  constant  cover 
for  the  part  the  most  suitable  remedy  will  be  a  light  emollient  cataplasm, 
sprinkled  with  morphia,  laudanum,  or  powdered  opium,  or  the  warm  water- 
dressing,  simple  or  similarly  medicated.  Fetor  is  allayed  with  the  chlorides. 
In  some  instances  yeast  may  advantageously  be  added 'to  the  poultice;  but  in 
general  this  may  be  dispensed  with.     Under  this  treatment  rapid  improve- 
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merit  may  usually  be  looked  for ;  indeed,  in  many  cases  we  have  the  satis- 
faction to  find,  within  less  than  thirty-six  hours  after  its  commencement, 
already  a  decided  change  for  the  better ;  the  ulceration  evinces  a  disposition 
to  cease,  the  discharges  assume  a  more  healthy  aspect,  and  the  surrounding 
parts  lose  their  fiery  red  and  oedematous  character.  By  persevering  in  the 
treatment,  in  a  modified  form,  the  sore  will  soon  begin  to  granulate,  and  to 
form  new  skin  along  the  margin  of  the  old,  and  this  point  being  attained, 
none  but  the  mildest  applications  will  be  required. 

Such,  in  a  few  words,  is  an  outline  of  the  treatment  which,  when  a  choice 
of  remedies  is  allowed,  I  usually  adopt  in  this  disease.  But  the  patient  will 
not  always  submit  to  scarification,  nor  is  this  always  proper,  owing  to  the 
exhausted  condition  of  his  system.  Under  such  circumstances,  our  object 
may  often  be  promptly  attained  by  the  free  application  of  the  dilute  tincture 
of  iodine  to  the  parts  around  the  sore,  while  the  sore  itself  is  lightly  touched 
with  the  acid  nitrate  of  mercury,  as  in  the  former  case,  or  with  a  strong 
solution  of  nitrate  of  silver,  or  this  article  in  substance,  although  both  are 
decidedly  inferior  to  the  former  remedy.  In  some  instances  I  have  succeeded 
in  putting  a  prompt  and  permanent  check  to  the  ulcerative  action  by  covering 
the  sore  and  the  inflamed  surface  with  a  blister,  retained  until  thorough 
vesication  was  induced,  and  then  using  the  ordinary  dressings.  Few  cases 
of  acute  ulcers  will,  I  am  confident,  be  able  to  resist  this  remedy.  Its 
beneficial  effects  are  no  doubt  due  to  the  drainage  which  it  establishes  and 
the  consequent  change  in  the  action  of  the  capillary  vessels.  The  progress 
of  the  cure  is  sometimes  embarrassed  by  dead  matter,  as  shreds  of  cellular 
tissue  or  fibrous  membrane,  the  removal  of  which  should  receive  prompt 
attention. 

Of  creasote,  sulphate  of  copper,  acetate  of  lead,  and  other  remedies  so 
much  lauded  by  some  practitioners  in  the  treatment  of  acute  ulcers,  little 
need  be  said.  These  articles  undoubtedly  possess  some  merit,  and  I  have 
occasionally  employed  them  with  advantage,  but  as  they  are  altogether  of  a 
subordinate  character  they  should  never  take  the  place,  in  urgent  cases,  of 
those  just  mentioned.  Acetic  and  nitric  acid,  the  former  in  the  proportion 
of  one  drachm,  and  the  latter  of  eight  or  ten  drops  to  the  ounce  of  water,  are 
excellent  applications,  in  the  milder  varieties  of  the  affection,  allaying  fetor 
and  changing  the  action  of  the  sore  so  as  to  promote  the  formation  of  healthy 
granulations  and  laudable  discharge. 

2.    CHRONIC  ULCERS. 

While  it  is  not  always  easy  to  determine  when  an  ulcer  becomes  chronic, 
it  is  to  be  borne  in  mind,  as  was  previously  stated,  that  a  chronic  ulcer  may, 
in  consequence  of  local  and  constitutional  causes,  occasionally  assume  an 
acute  character.  In  this  respect  the  present  disease  does  not  differ  from 
ordinary  inflammation,  unattended  by  breach  of  texture.  Thus,  an  inflam- 
mation of  the  conjunctiva,  after  having  pursued  a  chronic  march,  with  but 
little  pain  and  discoloration,  perhaps  suddenly,  at  the  end  of  several  months, 
breaks  out  with  renewed  vigor,  characterized  by  all  its  primitive  intensity, 
and  now  rapidly  urging  on  the  affected  structures  to  permanent  disorganiza- 
tion, rendered  the  more  prone  to  this  occurrence  by  their  protracted  suffering. 
Ulcers  are  not  unfrequently  subjected  to  similar  hardships;  not  once  only, 
but,  perhaps,  many  times  during  their  progress,  and  thus  their  career  often 
becomes  a  most  checkered  one,  defying  alike  our  powers  of  diagnosis  and 
treatment,  aud  constituting  at  least  one  of  the  causes,  previously  adverted  to, 
of  the  outre  nomenclature  which  disfigures  this  branch  of  the  art  and  science 
of  surgery. 

When  does  an  ulcer  become  chronic  ?  or,  in  other  words,  what  time  must 
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elapse  before  it  can  be  said  to  possess  this  character  ?  To  this  question  it  is 
impossible  to  give  anything  like  a  definite  reply;  in  some  instances  the  dis- 
ease is  chronic  almost  from  the  beginning;  in  others,  it  becomes  so  in  a  few 
weeks,  and  in  others,  again,  perhaps  several  months  intervene.  The  term 
chronic,  as  every  one  knows,  has  reference  to  time,  and  is  employed  to  desig- 
nate a  class  of  affections  which  have  passed  through  their  acute  stages,  and 
which,  consequently,  have  been  deprived  of  their  primitive  characteristics  ; 
their  action  has  been  modified  by  treatment,  or  by  the  operation  of  time,  or 
the  joint  influence  of  both.  The  inflammation  now  generally  exists  in  a  much 
milder  form  ;  there  is  less  functional  disturbance,  while  the  constitutional  de- 
rangement often  entirely  ceases,  and  the  local  phenomena  of  heat,  redness, 
pain,  and  swelling  are  materially  diminished.  The  part,  however,  is  op- 
pressed, if  not  overpowered,  by  effused  fluids,  its  vessels  are  sluggish,  dilated 
and  engorged  with  dark  blood;  nervous  sensibility  is  perverted,  and  the 
restorative  tendency  is  either  much  enfeebled  or  else  completely  at  a  stand. 
Ulceration  still  goes  on,  and  perhaps  even  serious  havoc  is  committed 
by  its  action,  but  that  action  is  tardy,  and  exhibits  few,  if  any,  of  the  pheno- 
mena which  characterized  it  in  the  first  instance.  It  would  seem,  at  first 
sight,  as  if  it  were  a  paradox  to  say  that  a  disease  was  chronic  from  its  com- 
mencement, and  yet  such  is,  nevertheless,  the  fact,  rather,  however,  in  refer- 
ence to  its  symptoms  than  in  regard  to  the  true  and  legitimate  meaning  of 
the  word.  But  upon  this  subject  I  have  already  dwelt  at  some  length  in  a 
former  chapter,  and  I  shall  therefore  not  enter  into  any  minutiae  respecting 
it  here. 

Chronic  ulcers  often  exist  for  many  months  and  years  together;  at  one 
time  stationary,  now  receding,  and  now  advancing;  in  one  case  exhibiting 
too  much  action,  and  in  another  too  little,  but  rarely  in  a  condition  to  furnish 
the  requisite  amount  and  quality  of  reparative  material.  Even  if  granula- 
tions occasionally  do  form,  they  are  seldom  of  a  healthy  character,  or,  if  they 
are,  it  is  seldom  that  they  long  retain  it ;  on  the  contrary,  they  soon  languish 
for  the  want  of  proper  support,  or  they  perish  from  the  violence  of  the  at- 
tendant inflammation.  These  effects  may  be  the  result  purely  of  local  causes, 
or  of  causes  exerting  their  influence  indirectly  through  the  constitution  ;  but 
in  the  majority  of  cases  they  are,  there  is  reason  to  believe,  the  consequence 
of  the  operation  of  both.  If  this  statement  he  true,  as  multiplied  observation 
proves  it  is,  we  cannot  fail  to  deduce  from  it  important  principles  of  practice. 
It  plainly  suggests  to  us  the  necessity,  in  every  instance,  of  instituting  a 
careful  inquiry  into  the  nature  of  the  exciting  cause  and  the  condition  of  the 
system,  as  well  as  the  state  of  the  part  itself.  To  treat  a  chronic  ulcer  upon 
any  other  plan  would  be  a  palpable  absurdity  ;  and  yet  that  this  is  generally 
the  case  my  experience  amply  attests.  Few  practitioners  look  upon  this 
class  of  diseases  in  the  true  light  of  philosophy  ;  their  ideas  of  their  patho- 
logy are  vague  and  indistinct ;  and  it  is  therefore  not  surprising  that  they 
should  find  themselves  completely  baffled  in  their  attempts  at  curing  them. 
It  is  for  this  reason  that  chronic  ulcers  of  the  legs  have  so  long  been  regarded 
as  an  opprobrium  of  surgery,  and  that  so  many  patients  are  obliged  to  carry 
their  malady  with  them  to  the  grave,  notwithstanding  the  numerous  attempts 
that  may  have  been  made  to  get  rid  of  it ;  all  arising  from  the  fact  that  its 
true  nature  was  never  properly  understood. 

The  chronic  ulcer  is  capable  of  assuming  every  possible  variety  of  seat, 
number,  form,  size,  color,  condition  of  surface,  and  complication.  In  general, 
it  is  found  to  occupy  the  inner  surface  of  the  leg,  a  few  inches  above  the  ankle  ; 
but  it  is  often  situated  higher  up,  and  in  rare  cases  it  is  placed  directly  over 
the  joint  itself.  The  outer  surface  of  the  limb  is  also  liable  to  suffer,  and 
we  occasionally  meet  with  instances  of  ulcers  existing  simultaneously  upon 
both  sides.     In  fact,  no  part  of  the  leg  is  wholly  exempt  from  the  disease, 
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Chronic  ulcer  with  deep  edges,  partially  undermined,  and 
a  foul  unhealthy  bottom,  studded  with  fungous  granulations 


unless  it  be  that  just  below  the  knee.     Why  this  liability  should  exist  to  a 

greater  extent  at  one  point  than  at  another  is  a  circumstance  which  we  are 

unable  to  explain.     Is  it  owing  to  the  fact  that  the  inner  surface  of  the  limb 

is  more  liberally  supplied  with 

veins,  and,  consequently,  more  Fig.  20. 

subject  to  habitual  congestion 

of  the  skin  and  cellular  tissue? 

Such  an  idea  is  not  improbable, 

but  whether  it  is   correct,  we 

have  no  means  of  determining. 

The  form  of  the  ulcer  is  vari- 
able, being  at  one  time  circular, 
now  oval,  and  then  angular,  or 
so  irregular  as  to  defy  all  at- 
tempts at  accuracy  of  descrip- 
tion. In  some  cases,  it  ex- 
tends round  the  limb  in  the 
form  of  a  belt  nearly  of  equal 
width.  In  size  it  ranges  from 
that  of  a  five-cent  piece  to  that 
of  the  palm  of  the  hand,  or  even 
the  entire  hand,  the  destruction 
of  substance  being  truly  fright- 
ful. In  its  depth,  it  rarely 
reaches  beyond  the  subcuta- 
neous cellular  tissue;  in  some  cases,  however,  it  involves  the  aponeuroses, 
the  muscles,  and  even  the  bones  and  cartilages.  Such  ravages  generally 
imply  an  unusual  amount  of  antecedent  inflammation,  or  the  repeated  inter- 
vention of  acute  action,  although  they  are  often  produced  by  the  steady  pro- 
gress of  the  chronic  disease  itself. 

The  chronic  ulcer  is  often  solitary;  but  it  is  not  uncommon  to  meet  with 
two,  three,  or  even  a  larger  number,  situated  either  in  close  proximity  with 
each  other,  or  at  different,  and  perhaps  rather  remote  points  of  the  limb 
When  the  number  is  considerable,  their  size  is  usually  proportionably  small. 

The  color  of  the  ulcer  varies  from  light  rose  to  deep  purple,  according  to 
the  intensity  of  the  concomitant  action  and  the  congested  condition  of  the 
cutaneous  capillaries.  The  most  common  shades  of  color  are  the  dusky, 
brownish,  and  light  livid,  but  it  is  worthy  of  note  that  an  ulcer  which  is  of  a 
rosy  hue  to-day  may  be  of  a  deep  purple  to-morrow,  simply  in  consequence 
of  a  change  in  the  condition  of  the  inflammatory  action.  The  parts  around 
the  sore  are  often  quite  as  high-colored  as  the  sore  itself;  sometimes,  indeed, 
much  more  so.  In  general,  the  discoloration,  whatever  may  be  its  character, 
is  lost  by  insensible  gradations  in  the  surrounding  healthy  hue,  not  abruptly, 
as  in  erysipelas  and  erythema. 

In  regard  to  the  edges  of  the  chronic  ulcer,  nothing  can  be  more  diversi- 
fied ;  hence,  some  of  the  singular  distinctions  of  Home,  Astley  Cooper,  and 
others  who  have  followed  so  closely  in  each  other's  footsteps.  In  general, 
the  edges  are  hard  or  callous,  elevated,  rather  broad,  and  so  insensible  as  to 
admit  of  the  rudest  manipulation  ;  in  some  cases,  they  are  thin,  ragged,  al- 
most serrated,  and  either  everted  or  inverted,  and  perhaps  exquisitely  sensi- 
tive. In  another  class  of  cases,  by  no  means  infrequent,  they  are  considerably 
undermined,  or  shelving  at  one  point  and  everted  at  another.  In  fact,  there 
is  no  end  to  the  diversities  presented  by  the  boundaries  of  the  sore ;  hence, 
all  attempts  at  description  must  be  futile. 

The  surface  of  the  sore  is  generally  more  or  less  irregular,  being  deeper 
at  one  part  than  at  another,  although,  as  was  before  stated,  it  rarely  extends 
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beneath  the  subcutaneous  cellular  tissue.  Its  real  condition  usually  varies 
with  the  amount  of  inflammatory  action.  When  this  is  considerable,  there  is 
often  an  entire  absence  of  granulations,  and  then  the  bottom  of  the  sore  will 
generally  be  found  to  be  in  a  foul,  bloody,  or  phagedenic  condition,  or  id- 
crusted  with  a  stratum  of  lymph  too  feeble  to  admit  of  organization  ;  or, 
finally,  granulations,  sloughy  matter,  and  vitiated  plasma  may  all  be  present, 
in  varying  degrees,  upon  different  parts  of  the  exposed  surface.  The  con- 
comitant'discharge  is  profuse,  sanious,  fetid,  and  irritating,  possessing  none 
of  the  properties  of  healthy  pus.  The  sore,  as  well  as  the  surface  immedi- 
ately around,  is  unusually  sensitive,  and  often  the  seat  of  severe  pain.  It  is 
to  this  form  of  ulcer  that  writers  usually  apply  the  term  inflamed,  or  irritable, 
from  its  excess  of  vascular  and  nervous  activity.  It  is  most  common  in 
nervous,  irritable  subjects,  and  in  persons  who  are  habitually  intemperate.  It 
is  of  frequent  occurrence. 

When  the  inflammation  is  more  moderate,  granulations  will  seldom  be 
wholly  absent,  and  they  may  exist  even  in  great  abundance,  although  they 
may  be  altogether  unhealthy  in  their  character.  When  the  action  is  some- 
what less,  but  not  too  languid,  they  commonly  exhibit  a  pale,  reddish,  flabby 
appearance  ;  their  surface  is  irregular  or  tuberculated,  and  they  are  much  too 
large ;  in  fact,  they  look  as  if  they  had  been  reared  in  a  hot-bed,  and  had 
been  too  freely  watered.  Their  reparative  power  is  very  feeble,  and  we  are 
often  obliged  to  get  rid  of  them  entirely  before  we  can  effect  a  cure.  This 
state  of  granulation  constitutes  what  is  vulgarly  called  "proud  flesh,"  and  is 
often  difficult  to  manage. 

Again,  the  circulation  may  be  inordinately  languid,  and  then  the  granula- 
tions, if  any  be  present  at  all,  will  generally  be  still  larger  than  in  the  pre- 
ceding case,  totally  insensible,  and  perhaps  quite  oedematous,  a  serous,  or 
sero-sanguinolent  fluid  freely  exuding  from  them  if  punctured,  and  readily 
pitting  under  pressure.  Cacoplastic  lymph  is  generally  interspersed  through 
the  granulations,  or  adherent  to  the  surface  of  the  sore,  the  edges  of  which 
are  hard  and  very  prominent,  so  that  the  raw  surface  appears  as  if  it  were 
much  below  the  level  of  the  surrounding  parts,  which,  however,  is  seldom  the 
case.  The  accompanying  discharge  is  slight,  thin,  and  sero-sanguinolent; 
and  the  adjoining  skin  is  oedematous  and  of  a  dusky-brownish  hue. 

Finally,  cases  occur  where  the  granulations  are  very  small,  or  apparently 
stunted  in  their  growth,  irregular  in  shape,  of  a  fiery  red  color,  and  so  ex- 
quisitely sensitive  as  to  be  a  source  of  great  suffering,  the  ulcer  being  intole- 
rant of  the  slightest  pressure,  or  manipulation  ;  the  discharge  is  sanious  and 
irritating,  although  seldom  very  fetid  or  profuse  ;  the  edges  of  the  sore  are 
thin,  irregular,  everted,  or  inverted ;  and  the  surrounding  skin  is  the  seat  of 
active  inflammation. 

The  chronic  ulcer  is  often  complicated  with  other  diseases,  which  tend  to 
modify  its  action,  and  impede,  if  not  entirely  prevent,  its  restoration.  Of 
these  affections  some  are  of  a  local,  others  of  a  general  character.  The 
former  consist  mainly  in  the  involvement  of  the  deep-seated  structures,  as  the 
fibrous  membranes,  tendons,  muscles,  and  bones  ;  in  the  formation  of  sinuses  ; 
in  a  varicose  state  of  the  veins  ;  and  in  the  presence  of  foreign  matter,  under 
the  influence  of  which  the  ulcer  was,  perhaps,  originally  induced.  Among 
the  constitutional  complications  the  most  common  are,  disorder  of  the  secre- 
tions, especially  of  the  liver  and  alimentary  canal,  anemia,  dyspepsia,  plethora, 
and  habitual  intemperance  in  eating  and  drinking.  I  have  never  seen  what 
writers  have  called  the  menstrual  ulcer,  although  it  is  not  to  be  doubted  that 
great  uterine  derangement,  showing  itself  in  deficiency  of  discharge,  might 
seriously  interfere  with  the  healing  of  a  sore  on  the  leg,  or,  indeed,  in  any 
other  part  of  the  body. 

Treatment.  —  In  the  management  of  chronic  ulcers  three  leading  indications 
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present  themselves  ;  first,  to  remove  any  complications  that  may  exist ;  se- 
condly, to  regulate  the  inflammatory  action  ;  and  thirdly,  to  produce  healthy 
granulations.  Keeping  before  him  these  important  points,  to  the  attainment 
of  which  all  his  energies  should  be  steadily  directed,  the  practitioner  cannot 
fail  to  settle  down  upon  a  rational  and  philosophical  plan  of  treatment,  one 
which  must,  sooner  or  later,  be  crowned  with  success.  Let  him  not  lose  sight 
of  common  sense,  but  proceed  precisely  as  if  the  disease  were  one  of  ordinary 
inflammation,  modified  merely  by  accidental  circumstances,  and  he  will  be 
sure  to  go  right.  His  object  should  be,  in  every  case,  to  bring  the  ulcer  into 
a  simple  granulating  condition,  so  as  to  give  nature  an  opportunity  of  begin- 
ning and  carrying  on,  without  impediment,  the  healing  process. 

Ulcers  sometimes  refuse  to  heal  in  consequence  of  the  partial  destruction 
of  aponeurotic,  tendinous,  or  muscular  tissue,  or  the  manner  in  which  the 
parts  are  compressed  by  overlying  structures :  in  the  former  case,  the  dead 
substance  is  removed  with  the  knife  or  scissors,  while  in  the  latter  relief  is 
afforded  by  adequate  incisions,  after  which  the  malady  is  treated  upon  general 
principles.  If  necrosed  bone  exist,  this  must  be  extracted,  while  caries  must 
be  cut  away  with  the  chisel,  saw,  or  scalpel. 

Varicose  veins  are  to  be  dealt  with  according  to  the  rules  laid  down  for 
the  management  of  that  disease  in  a  subsequent  chapter;  the  complication  is 
often  a  serious  one,  and  nothing  short  of  the  ligation  of  the  vessels,  or  their 
destruction  by  the  Vienna  paste,  will  answer  the  purpose.  When  the  malady 
is  comparatively  slight,  amelioration  may  be  afforded  by  wearing  a  laced 
stocking  to  give  uniform  support  to  the  limb,  and  by  the  free  use  of  spiritu- 
ous lotions,  with  the  occasional  application  along  the  track  of  the  enlarged 
vessels  of  the  dilute  tincture  of  iodine.  Hemorrhage  sometimes  attends  this 
complication,  from  extension  of  the  ulceration  into  a  contiguous  vein;  I  have 
seen  cases  where  more  than  a  quart  of  blood  has  been  thus  lost  in  a  few 
minutes,  and  two  instances  have  been  reported  to  me  where  the  bleeding 
was  so  copious  as  to  prove  fatal.  The  proper  remedy  is  compression  with 
the  compress  and  bandage,  followed,  if  need  be,  by  a  Vienna  paste  issue  to 
produce  permanent  obliteration  of  the  vessel  at  the  seat  of  the  ulceration. 

Sinuses  are  to  be  laid  open  with  the  director  and  bistoury,  their  course  being 
completely  traced  out,  as  no  cure  is  to  be  expected  so  long  as  any  portion 
remains  concealed.  Reunion  of  the  incision  is  opposed  by  the  tent  and  care- 
ful dressing. 

Ulcers,  consequent  upon  wounds,  are  frequently  prevented  from  closing  by 
the  presence  of  foreign  matter,  as  a  pellet  of  paper,  a  piece  of  cloth,  a  ball, 
nail,  or  fragment  of  bone;  when  this  is  the  case  a  careful  search  is  made  with 
the  probe,  and  the  substance  extracted  in  the  usual  manner. 

One  of  the  worst  complications  in  chronic  ulcers  occasionally  arises  from 
the  edges  of  the  sore  being  undermined,  inverted,  uncommonly  ragged,  or 
very  callous.  The  best  procedure  is  to  use  the  knife,  cutting  off  all  that  is 
spoiled,  redundant,  or  irreclaimable.  Exuberant  granulations  are  dealt  with 
in  the  same  manner,  excision  here  being  far  preferable  to  escharotics,  which 
are  always  painful,  tedious,  and  uncertain. 

The  second  object  is  to  reduce  the  concomitant  inflammation  so  as  to  enable 
the  sore  to  form  healthy  granulations,  which  it  cannot  possibly  do  so  long  as 
the  morbid  action  is  either  very  high  or  very  low.  One  step  towards  ac- 
complishing this  end  is  the  removal  of  complications,  which,  indeed,  is  fre- 
quently of  itself  sufficient  to  effect  a  cure.  When  this  fails,  the  rest  of  the 
inflammation  is  often  readily  relieved  by  the  nse  of  the  dilute  tincture  of 
iodine  to  the  parts  immediately  around  the  ulcer,  preceded,  when  the  con- 
gestion and  discoloration  are  unusually  great,  by  free  scarification;  and  by 
touching  the  sore  itself  very  gently,  once  a  day,  with  the  solid  nitrate  of 
silver,  or,  what  is  better,  the  acid  nitrate  of  mercury,  either  in  its  pure  state 
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or  variously  weakened,  according  to  the  exigencies  of  each  particular  case. 
One  application  of  the  acid  will  usually  suffice  in  the  twenty-four  hours,  and 
in  many  instances  the  cure  will  progress  more  rapidly  and  satisfactorily  if  it 
be  made  less  frequently.  Other  topical  remedies  may  often  be  used  with  ad- 
vantage, especially  the  nitric  acid  lotion,  and  weak  solutions  of  sulphate  of 
copper,  acetate  of  lead  and  zinc,  sulphate  of  zinc,  creasote,  and  acetic  acid. 
All  these  articles,  however,  are  of  a  subordinate  character,  and  hence  I  seldom 
have  recourse  to  them.  As  a  constant  protection  for  the  parts,  nothing  is 
more  suitable  than  the  elm  or  linseed  cataplasm,  which,  notwithstanding  the 
abuse  that  has  been  heaped  upon  it  in  certain  quarters,  is  still,  in  most  cases, 
one  of  our  nicest  and  most  reliable  remedies.  Or,  instead  of  the  poultice, 
the  warm  water-dressing  may  be  used,  although  this  is  generally  much  less 
convenient  in  private  practice,  and  not  any  better.  When  the  pain  is  very 
great,  the  application  should  be  medicated  with  solutions  of  morphia,  or 
morphia  may  be  sprinkled  directly  upon  the  surface  of  the  ulcer. 

During  all  this  time  proper  attention  is  to  be  paid  to  the  state  of  the 
system;  the  bowels  are  to  be  regularly  moved  with  mild  aperients,  and  care 
is  taken  that  the  diet  is  perfectly  mild  and  not  over  nutritious.  If  the  general 
health  is  much  disordered,  recourse  is  had  to  more  active  purgation,  and  free 
use  is  made  of  the  antimonial  and  saline  mixture,  with  a  full  opiate  at  night, 
if  there  be  much  pain,  or  inability  to  sleep.  Bleeding  at  the  arm  will  only 
be  required  in  very  plethoric  subjects,  in  urgent  cases.  Absolute  recumbency 
is  observed,  at  least  until  the  morbid  action  has  been  measurably  subdued  ; 
and  the  affected  part  is  placed  at  rest  in  an  easy  and  elevated  position,  just 
as  in  ordinary  cases  of  inflammation. 

If  the  general  health  is  much  reduced  by  protracted  suffering,  or  if  the 
system  is  in  an  anemic  condition,  or,  finally,  if  typhoid  symptoms  are  present, 
stimulants  and  tonics  will  be  indicated,  especially  quinine,  with  milk  punch, 
and  nutritious  food. 

If  the  measures  now  detailed  be  judiciously  employed,  the  surgeon  will 

soon  be  able  to  get  the  ulcer 
Fig.  21.  into  a   condition  for   the  de- 

velopment of  healthy  granula- 
tions, fig.  21,  and,  as  soon  as 
this  has  been  brought  about, 
he  will  have  little  else  to  do 
than  to  watch  the  parts,  with 
a  view  to  the  prevention  of 
over-action.  The  mildest  and 
most  soothing  applications  will 
now  generally  suffice,  the  ob- 
ject being  rather  to  protect  the 
surface  of  the  sore  from  the  in- 
jurious contact  of  the  atmo- 
sphere, than  to  promote  its 
action  by  medicative  agency. 
Among  the  best  of  these  reme- 
dies are  the  cerates  of  opium, 
balsam  of  Peru,  oxide  of  zinc, 
and,  last,  but  not  least,  of  the 
nitrate  of  mercury,  which  I 
prefer  to  all  others,  on  account 
of  its  cicatrizing  properties.  It 
must,  however,  be  employed 
with  care,  and  in  a  very  weak  form,  as  in  the  proportion  of  six,  eight,  or  ten 
grains  to  the  drachm  of  simple  ointment.     The  scabbing  process  may  occa- 


Granulating  ulcer,  beginning  to  cicatrize;  the  process  ex- 
tending from  the  periphery  towards  the  centre. 
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sionally  be  expedited  by  touching  the  granulations  along  the  edge  of  the 
sore,  once  a  day,  very  lightly,  and  for  the  space  of  a  line,  with  the  solid 
nitrate  of  silver. 

I  consider  rest,  in  the  treatment  of  ulcers,  as  a  matter  of  paramount  im- 
portance in  all  cases  where  it  is  desirable  to  effect  a  rapid  cure;  I  am  certain, 
from  much  observation,  that  nothing  else  is  at  all  comparable  to  it.  Never- 
theless, instances  often  occur  where,  either  on  account  of  the  patient's  condi- 
tion in  life,  or  the  exhausted  state  of  his  health,  exercise  in  the  open  air  is 
absolutely  indispensable  ;  under  these  circumstances,  the  part  should  be  as 
carefully  protected  as  the  exigencies  of  the  case  will  admit  of,  fatigue  and 
protracted  dependency  being  especially  guarded  against.  In  such  cases,  the 
bandage  becomes  usually  a  powerful  adjuvant  both  to  comfort  and  cure ;  but 
it  must  be  applied  equably  from  the  distal  part  of  the  limb  upwards,  and  not 
in  folds  or  creases,  otherwise  it  will  do  infinite  harm.  It  must  be  changed  at 
least  once  a  day,  being  replaced  as  soon  as  the  extremity  has  been  thoroughly 
cleansed  and  the  sore  properly  dressed.  In  hot  weather,  it  may  occasionally 
be  kept  constantly  wet,  with  good  effect,  with  cold  water,  spirituous  lotions, 
or  weak  solutions  of  lead  and  opium. 

Many  practitioners  are  fond  of  strapping  the  sore  and  the  adjacent  parts 
with  adhesive  plaster,  cut  into  strips  varying  from  an  inch  to  an  inch  and  a 
half  in  width,  and  long  enough  to  extend  about  three-fourths  around  the 
limb,  each  band  being  so  arranged  as  to  overlap  that  which  is  below  it, 
and  drawn  so  firmly  as  to  afford 

uniform   support  to  the  affected  Fig.  22. 

surface,  as  in  fig.  22.  This  plan 
of  treatment,  however,  which  is 
known  as  that  of  Mr.  Baynton, 
by  whom  it  was  first  suggested, 
has  many  disadvantages,  of  which 
one  of  the  most  serious  is  the  im- 
possibility of  watching  its  effects, 
the  sore  being  too  much  concealed 
from  view.  The  method  of  Mr. 
Crichett,  which  has  been  recently 
brought  under  the  notice  of  the 
profession,  is,  I  conceive,  still 
more  objectionable ;  it  consists 
in  enveloping  the  entire  foot  and 
leg,  for  some  distance  above  the 
ulcer,  with  adhesive  plaster,  a 
proceeding  which,  although  it 
may  answer  very  well  in  the 
hands  of  its  ingenious  originator, 
can  hardly  fail  to  prove  mischiev- 
ous in  the  practice  of  others  less  adroit  and  less  experienced  in  the  use  of  the 
remedy. 

A  few  words  may  be  added  here  respecting  the  proper  method  of  dressing 
ulcers.  To  this  subject  usually  too  little  attention  is  given,  and  the  conse- 
quence is  that  the  part  often  suffers  great  injury.  All  rude  manipulation  and 
protracted  exposure  must  be  avoided ;  the  sore  should  never  be  wiped,  or 
even  touched  with  the  finger,  and,  while  the  necessary  ablutions  are  going  on, 
the  limb  should  be  carefully  supported  over  a  basin  or  small  tub,  the  water, 
which  may  be  cold  or  tepid,  being  gently  squeezed  upon  it  from  a  sponge  held 
several  inches  off.  The  secretions  being  thus  disposed  of,  the  surrounding 
surface  is  properly  dried,  and  the  dressing  reapplied.  If  fetor  be  present,  a 
little  liquid  chlorinate  of  soda  may  be  mixed  with  the  water  employed  in 
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cleansing  the  sore,  as  well  as  sprinkled  from  time  to  time  upon  the  poultice 
and  bandage. 

When  a  large  extent  of  integument  has  been  destroyed  by  the  ulceration, 
or  when  the  morbid  action  has  a  constant  disposition  to  reappear,  as  so  often 
happens,  upon  the  imperfectly  organized  cicatrices  of  old  sores,  it  has  been 
proposed  to  cover  the  breach  by  borrowing  the  requisite  amount  of  tissue 
from  the  immediate  neighborhood,  just  as  in  the  more  ordinary  plastic  opera- 
tions. The  plan,  which  has  been  dignified  with  the  name  of  elkoplasty,  has 
been  warmly  advocated  by  Professor  Hamilton,  of  Brooklyn,  in  a  short  article 
which  he  published  upon  the  subject  in  the  New  York  Journal  of  Medicine, 
for  1854,  in  which  he  describes  several  cases  of  its  successful  employment. 
Dr.  John  Watson,  of  New  York,  had  previously  applied  the  same  principles 
of  treatment  in  a  case  of  syphilitic  ulcer  of  the  forehead,  the  particulars  of 
which  will  be  found  in  the  American  Journal  of  the  Medical  Sciences,  for 
October,  1844,  under  the  name  of  mylopoplasty.  To  insure  the  union  of  the 
edges  of  the  wound,  it  is  necessary  that  the  part  should  be  quite  free  from  in- 
flammation, and  that  the  general  health  should  be  as  nearly  as  possible  at  the 
natural  standard.  The  flap  should  be  much  larger  than  the  gap  in  the  limb, 
and  should  be  well  secured  in  its  new  position  by  the  interrupted  suture. 

Whatever  mode  of  treatment  be  employed,  it  is  of  paramount  importance, 
as  it  respects  the  prevention  of  relapse,  that  the  patient  should  observe  great 
care  in  regard  to  his  diet  and  exercise,  for  a  number  of  weeks  after  the  ulcer 
has  completely  healed.  If  he  indulges  his  appetite  too  soon,  neglects  his 
bowels,  or  allows  his  secretions  to  become  disordered,  he  can  hardly  escape 
a  new  outbreak  of  the  disease,  especially  if,  at  the  same  time,  he  fatigues 
his  leg  much,  lets  it  hang  down  constantly,  constricts  it  improperly  with  his 
garter,  rubs  it  with  his  boot,  or  permits  it  to  become  covered  with  filth. 
Cleanliness,  indeed,  cannot  be  too  rigidly  insisted  upon  as  a  means  of  pro- 
moting a  restoration  of  healthy  action.  The  parts  should  be  thoroughly 
washed  at  least  once  a  day  with  soap  and  water,  and  then  sponged  with 
some  alcoholic  lotion,  to  revive  and  invigorate  their  exhausted  powers. 

In  inveterate  cases,  extensively  involving  the  osseous  tissue,  greatly  im- 
pairing the  general  health,  and  resisting  the  best  efforts  of  the  surgeon  for 
their  relief,  the  only  resource  is  amputation,  performed  through  a  sound  por- 
tion of  the  limb.  I  believe,  however,  that  such  a  procedure  will  rarely  be 
demanded  in  these  days  of  conservative  surgery ;  for,  unless  the  bone  be 
almost  entirely  destroyed,  it  will  be  easy,  in  the  majority  of  instances,  to  dis- 
pose of  the  diseased  structures  with  the  knife,  gouge,  and  mallet ;  or  by  a 
resort  to  resection. 

In  conclusion,  we  may  ask  the  question  whether  it  is  always  safe  and  proper 
to  heal  old  ulcers  ?  Upon  this  subject,  various  opinions  have  been  expressed 
by  writers  on  surgery.  Those  who  assert  that  it  is  not,  assume  that  a  sore 
of  this  kind  acts,  when  it  has  existed  for  a  great  length  of  time,  as  an  issue, 
which  serves  the  purpose  of  a  safety-valve  to  the  system,  by  ridding  it  of  re- 
dundant, if  not  positively  peccant,  humors.  They  allege  that  cases  have 
occasionally  been  witnessed  where  attacks  of  cerebral  apoplexy,  and  other 
serious  diseases,  have  occurred  as  the  direct  and  speedy  consequence  of  the 
drying  up  of  such  sores.  Those,  on  the  contrary,  who  espouse  the  opposite 
side  of  the  question,  declare  that  such  occurrences  are  mere  acccidental  cir- 
cumstances, readily  explicable  by  the  laws  of  coincidence ;  and  such  is  the 
view  which  I  am  myself  inclined  to  adopt.  I  do  not  believe  that  medical 
science  possesses  any  well-authenticated  facts  by  which  this  opinion  can  be 
sustained.  I  have  often  cured  ulcers  of  five,  ten,  and  even  fifteen  years' 
standing,  constantly  attended  with  more  or  less  discharge  and  irritation,  and 
yet  it  has  never  fallen  to  my  lot  to  meet  with  a  solitary  instance  to  which'such 
au  event  could  justly  be  ascribed.     Besides,  the  constitutional  treatment 
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which  is  usually  necessary  in  these  cases  to  effect  a  cure,  is,  in  itself,  almost 
a  guarantee  against  attacks  of  grave  disease  in  other  parts  of  the  body.  If, 
however,  any  one  should  feel  inclined  to  adopt  a  different  view,  it  would  be 
easy,  while  the  sore  is  being  dried  up,  to  protect  the  system  against  such 
assaults,  by  ordering  a  continuance  of  the  constitutional  remedies,  especially 
a  spare  diet,  and  the  occasional  use  of  a  purgative,  conjoined  with  the  em- 
ployment of  an  issue  in  a  remote  part  of  the  body,  as  the  arm,  chest,  or  neck. 


SECT.  IX. — GRANULATION. 


Granulation  is  the  means  by  which  lost  tissues  are  replaced  and  wounds 
healed  when  they  refuse  to  unite  by  the  first  intention,  or  adhesive  action. 
The  process  is  one  of  great  interest,  whether  it  be  viewed  merely  as  a  physio- 
logical phenomenon,  or  as  an  operation  employed  by  the  system  to  restore 
injured  and  mutilated  structures.  An  intimate  knowledge  of  its  nature  and 
habits  is  therefore  of  paramount  importance  to  the  surgeon. 

It  is  chiefly  upon  the  external  surface  of  the  body  that  we  have  an  oppor- 
tunity of  examining  the  process  in  question  with  any  degree  of  satisfaction. 
In  the  various  mucous  outlets  it  is  more  difficult  to  watch  it,  and  to  trace  it 
through  its  different  stages ;  while  in  the  internal  organs  it  either  does  not 
occur  at  all,  or  is  observed  only  as  a  post-mortem  appearance. 

Before  granulation  can  begin,  it  is  necessary  that  there  should  be  a  reduc- 
tion of  the  inflammation  of  the  part,  however  it  may  have  been  induced  ;  I 
do  not  mean  to  say  by  this  remark  that  all  the  inflammation  must  be  got  rid 
of  as  an  essential  preliminary,  for  I  believe  that  more  or  less  of  this  action 
is  absolutely  necessary  to  its  successful  operation  ;  I  merely  wish  to  declare 
that  granulation  cannot  go  on  so  long  as  there  is  any  considerable  degree  of 
inflammation  ;  or,  what  is  the  same  thing,  that  high  vascular  excitement  and 
repair  are,  as  a  general  rule,  incompatible  with  each  other.  The  balance  of 
action  having  thus  been  re-established,  the  breach  soon  becomes  covered  with 
a  layer  of  lymph,  which,  undergoing  organization,  is  rapidly  converted  into 
red,  fleshy-looking  bodies,  technically  denominated  granulations.  By  a  con- 
tinuance of  this  action  the  process  of  repair  steadily  progresses  until  the  gap 
is  finally  filled  up  and  scabbed  over. 

A  granulation  is  a  curious  and  interesting  body,  as  well  as  a  body  of  great 

Fig.  23. 


Arrangement  of  the  bloodvessels  in  a  granulation. 

consequence.     It  is  highly  organized,  and  therefore  capable  of  executing 
very  important  functions.     Under  the  microscope  it  is  fouud  to  consist  of 
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cells,  without  any  very  definite  arrangement,  and  connected  by  a  small  quantity 
of  intermediate  substance,  the  precise  nature  of  which  is  not  understood.  It 
is  usually  of  a  florid  color,  very  vascular,  extremely  sensitive,  and  of  a  coni- 
cal, rounded,  or  oval  shape,  its  volume  varying  from  that  of  a  clover-seed  to 
that  of  a  large  shot.  Minutely  studied,  it  is  found  to  consist,  as  seen  in  fig. 
23,  of  numerous  vessels,  which  are  evidently  sent  into  it  as  outgrowths  from 
those  of  the  adjacent  parts,  being  arranged  in  the  form  of  beautiful  loops  and 
arches,  closely  interwoven  with  each  other.  As  they  are  developed  with 
great  rapidity,  their  walls  are  at  first  so  extremely  delicate  as  to  yield  under 
the  slightest  pressure  ;  hence  there  is  generally  more  or  less  hemorrhage  from 
whatever  is  brought  into  rude  contact  with  them.  The  veins,  which  are  very 
large,  exhibit,  when  viewed  with  a  magnifying  lens,  a  remarkably  tortuous 
and  convoluted  appearance.  No  nerves  are  demonstrable  in  this  body,  but 
that  it  receives  an  abundant  supply  of  this  kind  is  shown  by  the  fact  that  it 
is  often  very  sensitive,  especially  when  it  is  in  a  state  of  disease.  The  ex- 
istence of  lymphatic  vessels  is  also  a  matter  rather  of  inference  than  of  posi- 
tive observation.  Experience  has  proved  that  certain  articles,  placed  in 
contact  with  a  granulating  ulcer,  will  be  promptly  taken  up,  and  carried  into 
the  system,  producing  the  same  effect,  and  nearly  in  as  short  a  time,  as  when 
introduced  in  the  ordinary  manner.  Thus,  morphia  will  readily  allay  pain 
and  induce  sleep ;  atropia,  dilate  the  pupil ;  arsenic,  irritate  and  inflame  the 
stomach  ;  strychnia,  convulse  the  muscles.  Moreover,  a  granulation  is  a 
secreting  body,  a  kind  of  compound  gland,  capable  of  pouring  out  plasma 
and  providing  the  elements  of  pus ;  the  former  for  enlarging  its  own  dimen- 
sions and  multiplying  itself,  the  latter  as  a  means  of  defence  from  the  atmo- 
sphere and  from  the  surgeon's  dressings. 

Granulations  form  with  various  degrees  of  facility,  depending  mainly  upon 
the  structure  of  the  part  and  the  amount  of  inflammatory  action.  Ulcers  of 
the  skin  and  cellular  tissue  always,  other  things  being  equal,  furnish  them 
most  readily,  as  well  as  in  most  abundance  ;  a  circumstance  which  is  not 
surprising  when  we  reflect  upon  their  extreme  vascularity  and  high  nervous 
endowment.  Bone,  cartilage,  tendon,  and  fibrous  membrane,  on  the  con- 
trary, granulate  more  slowly,  and  hence  their  injuries  are  always  repaired 
with  more  difficulty.  The  same  remark  applies,  but  in  a  more  pointed  man- 
ner, to  scirrhous  and  other  malignant  ulcers. 

Granulations  are  liable  to  disease.  This  often  occurs  from  causes  appa- 
rently the  most  insignificant;  depending,  perhaps,  at  one  time  upon  the  state 
of  the  part,  at  another  upon  the  state  of  the  constitution,  or  upon  both  com- 
bined, but  more  frequently  upon  the  nature  of  the  dressing,  and  the  indis- 
cretion of  the  patient.  Hence,  the  appearance  of  these  bodies  usually  serves 
as  an  index  of  the  concomitant  action,  local  and  general,  and  affords  useful 
indications  of  treatment.  The  most  important  alterations  which  they  undergo 
are  such  as  relate  to  their  size,  color,  consistence,  and  sensibility.  Healthy 
granulations  are  generally  small,  not  exceeding  the  volume  of  a  mustard- 
seed,  but  cases  occur  in  which  they  are  many  times  larger.  Their  natural 
color  is  a  beautiful  florid;  when  congested  or  inflamed  they  assume  a  livid 
aspect,  while  under  opposite  states  they  are  occasionally  quite  pale,  or  even 
blanched.  In  their  consistence  these  bodies  also  present  much  diversity, 
being  sometimes  very  soft  and  lacerable,  and  at  other  times  very  firm, 
inelastic,  and  almost  callous.  Occasionally  they  have  an  infiltrated,  cede- 
matous,  or  dropsical  appearance,  serum  escaping  freely  upon  the  slio-htest 
puncture.  Their  sensibility  is  usually  very  feeble,  but  in  nervous,  irritable 
persons  they  are  sometimes  exquisitely  sensitive,  particularly  when  they  hap- 
pen to  be  much  inflamed.  In  ulcers  from  burns  the  granulations  are  always 
distinguished  by  their  excessive  tenderness. 

The  discharge  furnished  by  these  bodies  is  liable  to  vary  in  different  cases 
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and  under  different  circumstances.  When  they  are  in  a  perfectly  normal 
condition,  as  is  indicated  by  their  florid  aspect,  small  size,  and  steady  deve- 
lopment, it  is  usually  of  a  thick,  cream-like  consistence,  and  of  a  pale  yellowish 
color,  or,  in  other  words,  of  the  nature  of  laudable  pus;  if,  on  the  other  hand, 
they  are  inflamed  and  irritable,  it  will  generally  be  thin  and  sanious,  with  an 
inordinate  quantity  of  earthy  salts;  when  the  excitement  is  very  high,  the 
matter  is  usually  mixed  with  aplastic  lymph;  hard,  callous  granulations  are 
often  free  from  all  discharge,  being  apparently  incapable  of  furnishing  puru- 
lent matter  of  any  kind.  In  dropsical  granulations  the  fluid  is  usually  of  a 
serous  description. 

The  management  of  the  granulating  process  must  be  conducted  upon  the 
same  general  principles  as  the  ulcerative.  The  leading  indication  is  to  favor 
its  development  by  protecting  the  raw  surface  from  the  atmosphere  and  from 
whatever  else  has  a  tendency  to  embarrass  its  progress.  The  most  suitable 
applications,  as  a  general  rule,  are  water-dressing  and  emollient  poultices, 
which  should  be  employed  in  such  a  manner  as,  on  the  one  hand,  not  to  excite 
exuberant  action  by  their  warmth,  and,  on  the  other,  not  to  repress  growth 
by  their  refrigerant  effect.  Rude  contact,  protracted  exposure  to  the  air, 
and  irritating  applications  must  be  carefully  avoided. 


SECT.  X. — CICATRIZATION. 

Cicatrization  is  the  completion  of  the  granulating  process,  the  last  act  in 
the  operation  of  repair,  the  hermetic  sealing,  as  it  were,  of  the  breach  left 
by  the  destruction  of  the  tissues  of  the  affected  part.  If  we  study  this  pro- 
cess with  proper  care,  we  shall  find  in  it  much  that  is  calculated  to  arrest 
attention  and  elicit  admiration  at  the  wonderful  resources  of  the  animal 
economy. 

When  cicatrization  is  about  to  take  place,  there  must  necessarily  be  a  sub- 
sidence of  the  inflammation  of  the  part,  just  as  in  the  development  of  granu- 
lations, only  to  a  still  greater  extent.  This  may  be  regarded  as  an  essential 
preliminary.  The  next  step  is  a  deposit  of  plasma  upon  the  edges  of  the 
breach,  followed  by  its  rapid  organization  and  conversion  into  epithelial 
scales,  a  thin,  bluish,  or  whitish  pellicle,  which  forms  a  striking  contrast  with 
the  granulations  and  adjoining  skin,  indicating  the  progress  of  the  change. 
The  new  substance  may  always  be  easily  detached  with  the  sponge  or  finger, 
for  as  yet  its  consistence  is  very  slight.  Gradually,  however,  it  becomes 
more  thick  and  firm,  assimilating  itself  more  and  more  closely  to  the  pre- 
existing integument,  the  place  of  which  it  is  intended  to  supply.  The  pro- 
cess thus  begun  continuing,  the  plastic,  organizable  film  extends  steadily 
onward  until  the  exposed  surface  is  finally  completely  covered  in,  the  length 
of  time  necessary  for  this  varying  according  to  the  size  and  shape  of  the 
breach,  the  absence  or  presence  of  complications,  and  the  state  of  the  system. 
Observation  has  shown  that  ovoidal  ulcers,  all  other  things  being  equal,  heal 
more  rapidly  than  circular,  superficial  than  deep,  common  than  specific.  It 
is  also  well  known  that  cicatrization  is  usually  more  easily  accomplished  in 
the  upper  extremities  than  in  the  inferior,  and  in  the  skin  and  cellular  tissue 
than  in  the  other  structures.  In  the  organs,  properly  so  called,  it  generally 
takes  place  with  difficulty,  and  only  after  a  long  interval. 

It  is  a  law  of  cicatrization  that  the  process  shall  always  begin,  as  the 
starting  point,  at  the  edges  of  the  breach  which  it  is  designed  to  repair,  and 
thence  proceed  towards  the  centre.  So  uniform  is  this  occurrence  that  I 
have  seen  but  few  instances  to  the  contrary,  notwithstanding  the  numerous 
and  diversified  cases  which  have  been  thrown  in  my  way.  It  would  seem  as 
if  the  aid  of  the  pre-existing  tissues  were  necessary  in  order  to  enable  the 
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new  substance  to  obtain  a  proper  foothold.  I  am  aware  that  a  different  doc- 
trine has  been  promulgated  by  some,  and  there  is,  no  doubt,  occasionally  an 
instance  where  the  process  proceeds  in  an  opposite  direction,  after  baring 
commenced  at  a  central  point ;  but  if  this  be  so,  it  forms  merely  an  exception 
to  a  general  law,  and  not  the  law  itself.  Those  who  assert  that  this  occur- 
rence is  rather  frequent  than  otherwise  may  have  been  deceived  by  the  exist- 
ence of  a  small  fragment  of  old  tissue,  with  or  without  integument,  which, 
standing  like  a  little  island  in  the  midst  of  the  ulcer,  thus  becomes  the  nucleus 
of  the  new  structure.  In  this  event,  however,  there  is  obviously  no  new  law 
in  force,  but  simply  an  application  of  the  one  already  described. 

Some  time  necessarily  elapses,  after  the  cicatrization  is  completed,  before 
the  new  structure,  now  called  a  cicatrice,  acquires  much  solidity  and  strength. 
It  is  only  by  degrees  that  it  loses  its  bluish  appearance  and 
assumes  the  properties  of  the  pre-existing  substance.  Even 
then  it  is  at  best  only  a  very  imperfect  copy  of  the  original, 
although  it  is  capable  of  supplying  its  place  and  of  execut- 
ing the  functions  which  nature  has  allotted  to  it.  Its  ves- 
sels, which  are,  at  first,  remarkably  large  and  tortuous, 
gradually  dwindle  down  to  a  size  approximating  them  to 
those  in  the  adjacent  sound  parts,  and,  when  fully  formed, 
they  generally  exhibit  a  beautiful  retiform  arrangement,  as 

Structure   ot    a  cica-      .      {   h        .      A  -,      ,     ,    ,      ft        n  .         rpi  i 

trice  of  the  skiu.        is  shown  in  the  annexed  sketch,  ng.  24.      Ine  scar  always 
remains  tender  for  a  considerable  period  after  its  formation, 
and  is  usually  very  liable  to  break,  crack,  or  ulcerate  from  very  slight  causes. 
Its  tendency  to  contract  or  diminish  also  continues  for  a  while  longer. 

What  I  have  said  respecting  the  imperfect  reproduction  of  skin  is  equally 
applicable  to  the  other  textures.  New  bone  comes  perhaps  nearer  to  the 
original  structure  than  any  other  ;  but  even  this  presents  many  peculiarities, 
and  it  is  certain  that  it  often  acquires  a  degree  of  hardness  and  solidity  far 
greater  than  the  primitive  substance.  There  are,  moreover,  some  pieces  of  the 
skeleton  which,  when  broken,  never  unite  by  osseous  matter,  but  only  through 
the  medium  of  fibrous  tissue,  fibro-cartilage  or  cartilage.  Fractures  of  the 
patella,  the  olecranon,  the  acromion  process  of  the  scapula,  and  the  neck  of 
the  thigh-bone  within  the  capsular  ligament,  are  generally,  if  not  always,  re- 
paired in  this  way,  the  parts  not  having  the  power  of  secreting  phosphate 
and  carbonate  of  lime,  in  consequence  of  their  imperfect  supply  of  blood  and 
nervous  influence,  to  say  nothing  of  the  difficulty  of  maintaining  the  ends  of 
such  fractures  in  contact  for  a  sufficient  length  of  time  to  afford  them  an 
opportunity  of  becoming  consolidated.  Cartilage  is  never  perfectly  repro- 
duced after  injuries;  the  new  substitute  is  always  very  thin,  hard,  and  of  an 
unnaturally  bluish  tint.  Tendon  is  renewed  only  in  the  case  of  subcutaneous 
section  ;  never  when  it  has  been  lost  by  disease.  Muscles  usually  unite 
through  the  medium  of  fibro-cellular  substance.  In  fracture  of  the  costal 
cartilages  the  consolidation  is  effected  by  bone.  Bloodvessels  and  nerves  are 
never  regenerated;  the  continuity  of  the  former  cannot  be  re-established 
after  complete  division,  on  account  of  the  retraction  of  their  extremities;  if 
a  small  piece  of  the  latter  is  excised,  the  gap  is  supplied  by  fibrous  tissue, 
very  different  from  the  pre-existing  one,  but,  nevertheless,  often  sufficient  to 
transmit  the  nervous  fluid  with  little  or  no  impairment  of  its  influence.  The 
cerebral,  pulmonary,  hepatic,  splenic,  salivary,  renal,  and  seminiferous  struc- 
tures are  incapable  of  reproduction,  the  new  substitute  being  always  of  a 
cellulo-fibrous,  or  fibrocartilaginous  nature.  Serous,  mucous,  and  fibrous 
membranes  are  repaired  in  a  similar  manner.  Thus  it  will  be  seen  that  a 
tissue,  when  seriously  mutilated,  is  seldom  perfectly  reproduced,  whatever 
pains  may  be  taken  to  assist  its  efforts. 

It  is  not  surprising  that  a  substance  so  imperfectly  organized  as  a  cicatrice 
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should  be  liable  to  inflammation  and  its  consequences,  as  well  as  to  some  of 
the  heterologous  formations.  Its  powers  of  resistance  being  naturally  feeble, 
it  yields,  in  general,  more  readily  to  disease,  whether  simple  or  malignant, 
than  the  original  structures.  It  is  for  this  reason  that  inflammation  of  the 
substitute-tissue  is  prone  to  pass  into  ulceration,  and,  if  the  morbid  action 
be  at  all  severe,  even  into  mortification.  In  suppuration,  the  matter  furnished 
by  the  part  is  nearly  always  of  a  thin,  ichorous  nature,  a  development  of 
genuine  pus  being  almost  impossible  under  any  circumstances. 

The  most  common  form  of  malignant  disease  liable  to  show  itself  in  a  scar 
is  epithelial  cancer  or  lupus ;  it  may  break  out  upon  any  part  of  the  body, 
but  is  most  prone  to  appear  upon  the  face,  hands,  and  feet,  parts  which  are 
habitually  exposed,  or  frequently  subjected  to  pressure  and  friction.  The 
diseased  structure,  almost  of  stone-like  hardness,  and  the  seat  of  sharp, 
pricking,  or  burning  pains,  soon  ulcerates,  and  pours  out  a  thin,  sanious,  and 
fetid  fluid,  highly  irritating  to  the  neighboring  healthy  surface.  The  edges 
of  the  sore  are  hard,  steep,  everted,  or  partially  undermined,  while  the  bot- 
tom is  foul  and  slightly  covered  with  spoiled  lymph  ;  occasionally  the  part 
has  a  worm-eaten  appearance.  However  this  may  be,  the  ulcer  is  always 
intractable,  and,  going  on  steadily  from  bad  to  worse,  is  apt  to  be  followed 
by  the  most  serious  consequences. 

Keloid  is  another  form  of  disease  which  is  liable  to  appear  upon  cicatrices; 
this,  as  will  be  seen  elsewhere,  is  a  peculiar  fibro-plastic  growth,  which  often 
forms  after  burns  and  scalds,  and  which  derives  its  name  from  the  supposed 
resemblance  which  it  bears,  in  its  configuration,  to  a  crab. 

Finally,  cicatrices  sometimes  manifest  a  remarkable  disposition  to  contract, 
which  often  continues  long  after  they  have  apparently  attained  their  full  de- 
velopment. This  tendency  is  nowhere  more  conspicuous  than  in  burns  and 
scalds,  where  it  is  occasionally  so  great  as  to  give  rise  to  the  most  horrible 
deformity.  Thus,  a  vicious  scar  may  pinion  the  arm  to  the  side,  pull  back 
the  hand  upon  the  wrist,  and  draw  down  the  chin  upon  the  chest.  The  new 
tissue,  consequent  upon  the  loss  of  substance  caused  by  salivation,  generally 
contracts  in  such  a  manner  as  to  produce  firm  adhesion  of  the  jaws,  sadly 
interfering  with  eating  and  mastication. 

In  order  to  prevent  degeneration  of  a  cicatrice,  it  should  be  protected, 
especially  if  it  be  large,  for  a  long  time  against  rude  manipulation,  pressure, 
friction,  and  irritating  applications.  If  there  be  any  tendency  to  undue  con- 
traction, measures  should  be  promptly  adopted  to  counteract  it,  otherwise  it 
may  lead  to  great  deformity  and  impairment  of  function. 
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CHAPTER    V. 

TEXTURAL    CHANGES. 

Under  this  head  may  be  described  those  organic  changes  which  are  effected 
in  the  substance  of  the  organs  and  tissues,  as  the  result  either  of  inflammation 
or  of  defective  nutrition,  consequent  upon  lesion  in  the  circulatory  and  nerv- 
ous systems.  The  most  important  of  these  alterations  of  texture  are  softening, 
induration,  transformations,  hypertrophy,  atrophy,  contraction,  and  fistule. 

SECT.  I SOFTENING. 

Inflammation  not  unfrequently  passes  into  softening,  or  what  the  French 
pathologists  have  denominated  ramollissement.  The  event  is  characterized 
by  a  loss  of  cohesion  of  the  affected  textures,  varying  in  degree  from  the 
slightest  change  of  the  natural  consistence  to  almost  complete  pulpifaction. 
All  parts  of  the  body  are  liable  to  this  occurrence,  but  those  which  are  most 
apt  to  suffer  are  the  lungs,  brain,  spleen,  liver,  and  heart,  together  with  the 
mucous  membrane  of  the  stomach  and  bowels,  the  articular  cartilages,  and 
the  spongy  structure  of  the  bones.  The  subcutaneous  and  inter-muscular 
areolar  tissue  is  occasionally  softened  to  a  great  extent  in  rapidly  progressive 
forms  of  inflammation,  particularly  in  diffuse  erysipelas.  The  vessels,  nerves, 
muscles,  and  tendons,  the  fibrous  and  serous  membranes,  the  lymphatic  and 
salivary  glands,  the  kidneys,  the  thyroid  body,  uterus,  ovaries,  testes,  and 
prostate  rarely  experience  this  alteration  under  any  circumstances,  however 
violent  the  attendant  action. 

Softening  sometimes  takes  place  rapidly,  at  other  times  slowly ;  hence  the 
distinction  into  acute  and  chronic.  In  the  former  case  the  affected  tissues 
may  be  almost  completely  deprived  of  their  natural  consistence  within  the 
space  of  a  very  few  days.  Thus,  in  acute  pneumonia  the  lungs  are  often  so 
much  softened  at  the  end  of  three  or  four  days  as  to  be  incapable  of  resisting 
the  slightest  pressure  of  the  finger.  In  the  brain  and  spleen  the  loss  of  cohe- 
sion sometimes  proceeds  even  more  rapidly  than  in  the  lungs.  Chronic  soft- 
ening is  most  common  in  the  cerebral  substance  and  in  the  mucous  membrane 
of  the_  ileum  and  colon,  where  it  is  generally  a  most  insidious  disease,  often 
involving  a  large  extent  of  tissue,  and  yet  unaccompanied  by  any  characteristic 
symptoms. 

The  true  nature  of  softening  has  not  been  explained.  We  can  hardly, 
however,  divest  ourselves  of  the  idea  that  it  is  not  a  species  of  molecular 
mortification,  especially  in  its  more  advanced  stages.  Be  this  as  it  may,  it  is 
unquestionable  that  the  loss  of  cohesion,  under  such  circumstances,  is  entirely 
incompatible  with  the  exercise  of  the  functions  of  the  part,  or  its  restoration 
to  health.  Many  of  its  smaller  vessels  are  completely  obliterated,  while  the 
remainder  are  so  crippled  and  paralyzed  as  to  be  scarcely  able  to  propel  their 
contents.  Changes  not  less  conspicuous  are  observable  in  the  proper  paren- 
chymatous structure,  which  not  only  loses  its  natural  consistence,  but  also  its 
natural  color;  its  cells  are  infiltrated  with  serosity,  or  serosity,  lymph,  pus, 
and  blood,  and  its  minute  texture  is  no  longer  distinguishable  by  the  aid  of" 
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the  most  powerful  microscope.  If  this  is  not  death,  or  a  condition  closely 
approximating  to  it,  what  can  it  be?  In  the  milder  forms  of  mollescence  the 
structure  may  still  retain  some  vitality,  and  may,  consequently,  be  able,  in 
time,  to  regain  its  original  characters;  or,  what  is  more  probable,  may  be 
rebuilt  by  plastic  matter,  after  the  manner  of  other  broken-down  and  mutilated 
tissues,  the  first  step  in  the  process  being  the  removal  of  the  effete  substance. 

There  is  a  species  of  softening  which  is  intimately  connected  with,  if  not 
dependent  upon,  obliteration  of  the  vessels  of  the  affected  structures,  with  a 
consequent  deficiency  of  blood  and  an  impairment  of  nutrition.  It  is  most 
frequently  met  with  in  the  brain  and  spinal  cord  of  old  persons,  and  is  gene- 
rally supposed,  although,  as  I  think,  erroneously,  to  be  of  a  non-inflammatory 
character.  If  this  opinion  were  correct,  it  is  not  probable  that  we  should 
find,  as  we  always  do  in  this  disease,  more  or  less  effusion  of  serum,  plasma, 
and  even  pus.  Wherever  these  fluids  are  deposited  they  afford  indubitable 
evidence  of  incited  action  ;  hence  it  would  be  folly  to  conclude  that  they 
could  be  poured  out  here  without  inflammation. 

This  event  of  inflammation  is  interesting  chiefly  in  a  pathological  point  of 
view;  for,  as  it  is  met  with  almost  exclusively  in  the  internal  organs,  and 
presents  no  characteristic  symptoms,  it  is  evident  that  treatment  holds  out 
little  prospect  of  relief.  When  the  true  nature  of  the  lesion  is  suspected,  the 
proper  remedies,  in  the  acute  form,  will  be  such  as  are  calculated  to  reduce 
inflammatory  action  and  favor  the  removal  of  deposits  ;  in  the  chronic  variety 
a  mildly  alterative  course,  with  tonics,  embracing  cod-liver  oil,  quinine,  and 
iron,  is  indicated. 


SECT.  II. — INDURATION. 

It  has  already  been  seen  that  a  deposit  of  lymph,  plasma,  or  plastic  matter 
is  common  to  nearly  all  inflammations,  whatever  may  be  their  cause,  site,  or 
degree.  Wheu  occurring  upon  the  free  surfaces  of  the  organs,  it  usually 
presents  itself  in  the  form  of  a  layer,  which,  escaping  the  influence  of  the 
absorbents,  is  ultimately  converted  into  an  analogous  tissue,  which  often 
remains  during  the  rest  of  the  individual's  life,  being  subject,  in  the  mean- 
while, to  all  the  diseases  and  accidents  incident  to  the  pre-existing  structures. 
When  the  deposit  takes  place  in  the  substance  of  the  organs,  it  fills  up  their 
cells,  interstices,  or  molecular  spaces,  and  thus  increases  their  consistence,  as 
well  as  their  weight,  the  matter  assuming  the  shape  of  the  cavities  in  which 
it  is  lodged,  and  being  liable,  as  in  the  former  case,  either  to  be  absorbed 
or  to  become  organized,  according  to  the  condition  of  the  part  and  the  vitality 
of  the  morbid  product.  A  similar  arrangement  occurs  when  plasma  is  effused 
into  the  cellular  tissue  beneath  the  skin,  among  the  muscles,  and  in  other 
situations. 

Induration  is  extremely  common,  and  may  occur  in  any  organ  and  tissue 
of  the  body.  It  is  most  frequently  met  with,  however,  in  the  lungs,  spleen, 
liver,  thyroid  gland,  testicle,  the  lymphatic  ganglions,  the  prostate  gland,  the 
mamma,  ovaries,  uterus,  bones,  and  subcutaneous  cellular  structure. 

Age  exerts  considerable  influence  upon  the  production  of  induration.  In 
the  great  majority  of  the  organs  it  may  take  place  at  any  period  of  life,  but 
in  some,  as  in  the  thyroid  gland,  for  example,  it  rarely  occurs  before  the 
fourteenth  year,  while  in  the  genital  apparatus  it  is  hardly  ever  observed  until 
after  puberty.  Induration  of  the  prostate  gland,  of  the  vessels,  and  of  the 
brain  and  spinal  cord  is  an  affection  of  advanced  life,  as  is  also  induration  of 
the  crystalline  lens  and  its  capsule. 

The  degree  of  induration  varies  from  the  slightest  alteration  of  the  natural 
consistence  of  the  part  to  the  solidity  and  density  of  concrete  albumen,  old 
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cheese,  fibro-cartilage,  cartilage,  or  bone.  Much,  in  this  respect,  will  depend 
upon  the  nature  of  the  affected  tissue,  and  the  date  of  the  lesion,  or  the 
degree  of  change  which  the  deposit  upon  which  the  induration  depends  may 
have  undergone.  The  color  of  the  affected  part  may  be  normal,  or  variously 
altered,  according  to  the  amount  of  its  vascularity  and  the  presence  or  absence 
of  effused  blood.  Much  diversity  also  exists  in  regard  to  its  volume,  although 
in  most  cases  this  is  considerably  augmented,  and  sometimes  even  quite  enor- 
mously, the  bulk  many  times  exceeding  that  which  is  natural  to  the  organ  in 
health.  The  weight  of  the  part,  too,  is  usually  increased,  and  there  is  com- 
monly more  dryness,  with  a  marked  loss  of  elasticity. 

The  period  required  forthe  production  of  induration  ranges  from  a  few  hours 
to  several  days,  weeks,  or  months,  depending  upon  the  nature  of  the  exciting 
cause  and  of  the  affected  structures.  In  the  testicle  it  often  occurs  in  a  very 
marked  degree  in  less  than  twenty-four  hours,  and  at  the  end  of  forty-eight 
hours  the  organ  may  be  so  hard  as  to  be  entirely  incompressible.  The  in- 
duration accompanying  the  development  of  tonsillitis,  adenitis,  furuncle, 
carbuncle,  and  erysipelas  generally  occurs  with  extraordinary  rapidity  ;  and 
the  same  thing  is  frequently  witnessed  in  the  cellular  tissue  around  the  joints, 
especially  in  inflammation  of  a  gouty  or  rheumatic  character.  In  pneumoni- 
tis the  parenchymatous  substance  of  the  lungs  is  often  extensively  solidified 
within  a  few  days  from  the  commencement  of  the  morbid  action.  On  the 
other  hand,  the  induration  may  proceed  very  slowly,  as  in  goitre,  in  chronic 
arteritis,  hepatitis,  and  splenitis,  and  in  certain  affections  of  the  nterus  and 
prostate  gland,  where  months,  if  not  years,  may  elapse  before  it  attains  its 
full  development. 

The  effect  of  induration  upon  the  tissues  in  which  it  occurs  is  of  the  most 
prejudicial  character,  sadly  impairing  their  structure  and  functions,  and  fre- 
quently leading  to  the  worst  results.  Thus,  when  it  affects  both  testicles  it 
may  become  a  cause  of  impotence;  in  the  liver  it  may  interfere  with  the 
secretion  of  bile ;  and  in  the  lung  it  may  produce  death  by  offering  a  mechani- 
cal obstruction  to  the  ingress  of  the  air.  In  the  arteries  induration  is  fre- 
quently followed  by  rupture  of  their  coats,  leading  to  aneurism;  while  in  the 
cellular  tissue  around  the  joints  it  always  impedes  the  exercise  of  the  articu- 
lar surfaces. 

The  immediate  cause  of  induration  is  a  deposit  of  plastic  matter  into  the 
cells  of  the  affected  structures,  which  it  thus  obliterates  while  it  condenses 
the  adjoining  substance,  and  so  renders  it  unfit,  either  temporarily  or  perma- 
nently, for  the  proper  exercise  of  its  functions.  The  fluid  is  generally  asso- 
ciated with  more  or  less  serum,  and  not  unfrequently  also  with  pus,  and  even 
pure  blood.  When  the  circumstances  under  which  it  is  deposited  are  favor- 
able, it  soon  becomes  organized,  and  may  finally  be  converted  into  an  analo- 
gous tissue,  which  often  retains  its  parasitic  connection  during  the  remainder 
of  life,  although  in  most  cases  it  ultimately  disappears. 

In  the  treatment  of  induration  the  leading  object  is  to  excite  the  absorbent 
vessels  so  as  to  induce  them  to  remove  the  deposits  upon  the  presence  of 
which  the  lesion  depends.  It  need  hardly  be  said  that  the  sooner  this  is 
done  the  better.  The  longer  we  wait,  the  greater  will  be  the  danger  of  a 
permanent  change  of  structure,  or,  when  the  organ  is  one  of  great  importance 
to  life,  of  the  death  of  the  patient.  When  the  deposit  is  recent,  and  action 
still  high,  our  reliance  is  mainly  upon  the  vigorous  employment  of  antiphlo- 
gistics,  such  as  bleeding,  purging,  and  diaphoretics,  with  antimonials,  light 
diet,  and  perfect  rest  in  the  recumbent  posture.  Inflammation  having  thus 
been  moderated,  the  induration,  already  greatly  reduced  by  the  previous  mea- 
sures, may  usually  be  promptly  disposed  of  by  alterative  doses  of  mercury, 
carried,  perhaps,  to  slight  ptyalism  ;  and,  where  the  part  is  accessible,  by 
sorbefacient  liniments,  embrocations,  and  unguents,  aided  by  pressure  with 
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the  bandage.  In  the  more  chronic  forms  of  the  affection  the  different  pre- 
parations of  iodine  must  be  brought  in  play,  particularly  Lugol's  solution, 
Donovan's  liquor,  and  the  various  forms  of  mercury,  as  the  bichloride  and 
biniodide  ;  along  with  the  topical  applications  just  mentioned,  if  the  indura- 
tion be  external.  Friction  and  the  cold  douche  will  also  prove  serviceable 
under  such  circumstances. 


SECT.  III. — TRANSFORMATIONS. 

The  human  body  is  in  a  state  of  constant  mutation,  of  decay  and  renova- 
tion, commencing  before  birth,  and  continuing  down  to  the  last  moments  of 
existence.  The  Wolffian  bodies  and  the  gubernaculum  of  the  testicle  dis- 
appear during  iutra-uterine  life  ;  the  thymus  gland  is  gradually  effaced  dur- 
ing childhood  ;  the  arteries  ossify  in  elderly  persons ;  and  at  every  period  of 
life  various  states  of  the  system,  depending  upon  disease  or  accident,  arise, 
in  which  there  is  a  strong  tendency  to  the  deposition  of  oil  globules,  or  the 
transformation  of  different  organs  and  tissues  into  fatty  matter. 

The  most  important  of  these  changes,  surgically  considered,  are  the  cellu- 
lar, mucous,  cutaneous,  fibrous,  calcareous,  and  fatty  ;  they  are  all  connected 
with  defective  vitality,  and  with  atrophy  of  some,  if  not  all,  of  the  constitu- 
ent elements  of  the  affected  structures. 

The  cellular  transformation  is  met  with  chiefly  in  parts  that  have  been  ren- 
dered useless,  either  from  the  natural  cessation  of  their  functions,  or  in  con- 
sequence of  accidental  circumstances.  Thus,  the  thymus  gland,  which  is 
evidently  connected  with  some  important  office  in  the  foetus,  gradually 
decays  during  childhood,  being  converted  into  shreddy  cellular  substance, 
of  which  hardly  a  trace  remains  after  the  thirtieth  year.  The  gubernacu- 
lum undergoes  a  similar  change  ;  the  gall-bladder,  occluded  by  biliary  con- 
cretions, is  occasionally  completely  transformed  into  this  tissue ;  and  the 
cellular  adhesions  so  often  seen  between  the  costal  and  pulmonary  pleura?, 
consequent  upon  the  degeneration  of  old  adventitious  membranes,  are  fami- 
liar to  every  pathologist.  "Various  ligaments,  especially  the  capsular,  some- 
times degenerate  in  this  way ;  the  metamorphosis  is  most  marked  in  young 
subjects  affected  with  unreduced  dislocations  of  the  hip  and  shoulder. 

When  skin  is  inverted  for  any  length  of  time  into  one  of  the  natural  out- 
lets of  the  body,  as,  for  instance,  the  anal,  it  gradually  undergoes  a  species 
of  metamorphosis  into  mucous  membrane.  The  first  indication  of  the  change 
is  a  softened  condition  of  the  cuticle  and  the  disappearance  of  the  hair  ;  the 
epidermis  scaling  off,  the  surface  beneath  assumes  a  reddish,  velvety  aspect, 
becomes  extremely  vascular,  and  soon  begins  to  secrete  a  thin,  ropy,  whitish 
fluid,  not  unlike  mucus. 

A  change  from  mucous  membrane  to  skin  is  sometimes  observed,  although 
the  occurrence  is  uncommon.  It  is  noticed  chiefly  in  prolapse  of  the  rec- 
tum, vagina,  and  uterus,  the  mucous  investment  of  which,  from  long  exposure 
to  the  atmosphere,  becomes  dry,  rough,  and  insensible,  and  is  ultimately  con- 
verted into  a  tissue  bearing  a  more  close  resemblance  to  the  cutaneous  than 
the  mucous.  The  transformation,  however,  as  in  the  case  of  the  skin,  is  at 
best  extremely  imperfect,  and  it  remains  to  be  shown  whether,  in  either  in- 
stance, the  old  structures  are  so  completely  deprived  of  their  identity  as  to 
justify  the  idea  of  a  genuine  transformation. 

The  fibrous  transformation  is  most  commonly  met  with  in  those  parts  of 
the  body  that  have  been  deprived,  either  accidentally  or  otherwise,  of  their 
natural  functions.  Thus,  in  an  artery  that  has  been  tied  for  the  cure  of  aneu- 
rism or  the  arrest  of  hemorrhage  the  portion  of  the  vessel  included  between 
the  ligature  and  the  first  large  collateral  branch  is  gradually  converted  into 
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a  solid  cylinder,  which,  in  its  turn,  is  changed  into  a  dense,  fibrous  structure, 
in  which  it  is  impossible  to  discern  any  trace  whatever  of  the  primitive  tis- 
sues. Ligaments,  serous  membrane,  and  adventitious  textures  occasionally 
undergo  similar  changes.  The  cornea,  in  the  withered  and  atrophied  eye, 
the  victim  of  destructive  inflammation,  seems,  at  times,  to  be  almost  com- 
pletely transformed  into  a  substance  bearing  the  closest  resemblance  to  the 
sclerotica,  one  of  the  best  examples  of  the  fibrous  tissue.  In  some  of  these 
cases,  as  in  that  just  mentioned,  the  change  is  accompanied  by  a  deposit  of 
oil  globules.  The  whitish  opaque  bodies,  so  frequently  observed  in  the  coats 
of  the  spleen,  in  the  placenta,  and  in  the  arteries  of  elderly  subjects,  are  ap- 
parently essentially  composed  of  fibrous  substance,  although  in  their  outward 
characters  they  strikingly  resemble  fibro-cartilage. 

The  calcareous  degeneration  is  most  common  in  the  arteries,  but  is  also 
occasionally  seen  in  other  parts  of  the  body,  as  in  fibrous  tumors,  especially 
those  of  the  uterus,  in  the  articular  cartilages,  and  in  the  concretions  some- 
times found  in  the  larger  joints,  particularly  that  of  the  knee.  In  the  arteries 
it  generally  begins  in  the  form  of  little  opaque  patches,  in  the  cellular  sub- 
stance between  the  inner  and  middle  tunics,  which,  as  they  advance  in  age, 
assume  a  firm,  solid  consistence,  and  ultimately  convert  the  vessels  into  rigid 
earthy  cylinders.  The  deposit — for  such  is  its  nature,  rather  than  a  genuine 
degeneration — was  formerly  supposed  to  be  of  an  osseous  character,  but 
recent  researches  have  shown  it  to  be  altogether  different,  both  in  its  chemical 
and  physical  properties.  In  the  more  matured  specimens  it  is  essentially 
composed  of  carbonate  and  phosphate  of  lime,  in  union  with  a  minute  portion 
of  albumen ;  in  recent  cases,  on  the  contrary,  the  animal  matter  exists  in 
much  greater  quantity.  It  differs  still  further  from  bone  in  having  no  areolar 
structure,  and  in  being  destitute  of  vital  properties.  In  fibrous  tumors  of 
the  uterus  large  calcareous  masses,  weighing  several  pounds,  are  occasionally 
found. 

The  fatty  degeneration,  if  not  the  most  common  of  all,  is  the  most  univer- 
sally distributed,  since  there  is  hardly  any  organ  or  tissue  of  the  body  in 
which,  under  favorable  circumstances,  it  may  not  occur.  Recent  observation 
has  demonstrated  that  it  may  take  place  in  the  lungs,  in  cartilage,  in  bone, 
the  placenta,  the  cornea,  and  the  crystalline  lens.  It  is  also  met  with  in 
plastic  exudations,  tubercles,  cancerous  growths,  and  even,  it  is  supposed,  in 
pus  globules.  It  has  long  been  known  to  be  of  frequent  occurrence  in  the 
muscles,  and  within  the  last  fifteen  years  its  presence  has  often  been  detected 
in  the  coats  of  the  arteries,  in  connection  with  the  atheromatous  deposit. 
Thus  it  will  be  perceived  that  the  fatty  degeneration  may  take  place  both  in 
natural  and  in  adventitious  formations;  in  the  hard  as  well  as  in  the  soft,  in 
the  most  humble  as  well  as  in  the  most  exalted  in  point  of  organization  and 
life-power.  Of  all  the  various  structures,  however,  which  are  liable  to  suffer 
from  this  lesion,  the  liver  and  arteries  are  probably  most  frequently  affected. 
The  former  may  undergo  the  fatty  degeneration  at  any  period  of  life,  even  in 
young  children,  and  is  a  very  common  consequence  of  habitual  alcoholic 
stimulation;  the  latter,  on  the  contrary,  is  usually  restricted  to  elderly  sub- 
jects. The  senile  arc  of  the  cornea  is  most  common  in  advanced  life,  and  is 
supposed  by  some  recent  observers,  amongst  others  by  Mr.  Canton,  to  be 
almost  always  coincident  with  fatty  degeneration  of  the  heart  and  other 
organs.  Fatty  degeneration  of  the  muscles  occurs  both  in  the  voluntary  and 
involuntary  classes,  although  it  is  by  no  means  so  common  in  the  latter  as  in 
the  former. 

The  fat  in  this  degeneration  occurs  occasionally  in  a  free  state,  in  the  form 
of  oil  globules,  cholesterine,  and  amorphous  fragments,  and  is  then  essentially 
a  deposit  occupying  the  intercellular  structure  of  the  tissues.  Such  a  super- 
addition  of  fat  is  often  observed  in  the  liver,  arteries,  brain,  and  pancreas. 
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On  the  other  hand,  there  is  no  doubt  that  the  transformation  is  sometimes 
real,  being  the  same  in  principle  as  the  fibrous  or  calcareous;  that  is,  the 
affected  tissues  are  broken  down,  and  converted  into  fatty  matter,  or,  to 
express  the  idea  more  accurately,  replaced  by  oil. 

An  organ  that  has  undergone  the  fatty  degeneration  will  generally  be  a 
few  shades  lighter  than  in  the  natural  state,  and  diminished  rather  than 
increased  in  consistence,  easily  torn,  greasy  to  the  touch,  and  of  lighter 
specific  gravity  than  in  health.  The  amount  of  oil  which  it  contains  often 
ranges  from  one-third  to  one-half  of  its  own  weight. 

"What  is  the  essential  cause  of  the  fatty  degeneration?  In  some  cases  it 
would  seem  to  be  connected  with  general  hypertrophy  of  the  adipose  tissue, 
and,  consequently,  to  be  owing  to  a  mere  redundancy  of  oily  matter  dependent 
upon  the  use  of  an  inordinate  quantity  of  hydro-carburetted  food,  and  imper- 
fect assimilative  power.  In  the  liver  of  some  of  the  inferior  animals  the  fatty 
degeneration  can  often  be  produced  at  will,  simply  by  subjecting  them  to 
rest,  and  constantly  cramming  the  stomach  with  food,  which,  by  creating 
obstruction  in  the  portal  circle,  probably  induces  congestion  and  inflammation 
of  the  hepatic  tissues,  which  thus  favor  the  deposition  of  oily  matter.  The 
fatty  transformation  of  the  liver  of  drunkards  is  doubtless  occasioned  in  a 
similar  manner.  In  other  cases  the  lesion  appears  to  be  essentially  due  to  a 
want  of  exercise  of  the  affected  parts,  conjoined  with  deficient  nervous  supply, 
as  is  so  often  witnessed  in  the  muscles  of  the  leg  in  paralysis  of  the  inferior 
extremity.  Under  such  circumstances,  especially  when  the  case  is  of  long 
standing,  the  muscles  generally  assume  a  pale,  yellowish,  or  brownish  aspect, 
are  remarkably  soft  and  flaccid,  and  yield  a  clear  oily  fluid  on  pressure,  their 
fibres,  however,  remaining  perfectly  distinct. 

It  is  still  a  mooted  question  whether  the  fatty  matter,  in  this  transforma- 
tion, be  deposited  directly  from  the  blood,  or  whether  it  be  the  product  of 
some  chemical  change  in  the  affected  tissues,  or  in  these  tissues  and  other 
consentaneous  exudations.  My  own  belief  is  that  it  is  generally,  if  not  in- 
variably, derived  from  the  former  source;  and  my  reason  for  this  opinion  is 
simply  this,  that  the  transformation  in  question,  when  at  all  extensive,  is 
nearly  always  associated  with  defective  vital  power  of  the  diseased  textures, 
along  with  impaired  assimilative  action,  and  with  a  redundancy  of  the  protein 
principles  of  the  blood;  circumstances  eminently  propitious  to  the  formation 
and  deposition  of  fatty  matter.  Besides,  cases  have  recently  been  observed 
of  fatty  degeneration  of  the  heart  and  other  viscera  in  which  oil  existed  in 
the  blood.  On  the  other  hand,  the  researches  of  Quain,  Bennett,  and  others 
go  to  prove  that  the  change  may  be  altogether  the  result  of  a  chemical  trans- 
formation, these  pathologists  having  found  that  healthy  muscular  fibre  may 
be  rendered  fatty  artificially,  simply  by  digesting  it  for  several  weeks  in 
water. 

Of  the  treatment  of  the  fatty  transformation  the  present  state  of  the  science 
does  not  enable  us  to  offer  any  satisfactory  account.  The  whole  subject,  in 
fact,  is  shrouded  in  mystery,  and  it  would  therefore  be  premature  to  attempt 
any  discussion  of  it.  When  the  patient's  habits  are  at  fault,  they  must  of 
course  be  corrected ;  alcoholic  stimulation  must  be  abandoned,  the  diet  must 
be  changed,  and  a  system  of  exercise  must  be  instituted,  to  improve  the  state 
of  the  blood  and  the  assimilative  powers.  Local  treatment  should  not  be 
neglected  when  the  degeneration  is  suspected  to  be  going  on  externally,  as 
when  the  muscles  of  a  limb  begin  to  waste  in  case  of  paralysis,  disease,  or 
injury. 
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SECT.  IV. — HYPERTROPHY. 


The  word  hypertrophy  is  employed  to  designate  the  increased  size  and 
weight  which  an  organ  acquires  in  consequence  of  an  augmentation  of  its 
nutrition  or  the  deposit  of  plastic,  organizable  matter  into  its  interstices.  Its 
use  was  originally  restricted  to  those  preternatural  enlargements  which  are 
so  frequently  met  with  in  the  heart  and  thyroid  gland  ;  but  modern  observa- 
tion has.shown  that  it  is  applicable  to  all  organs  and  tissues  characterized 
by  an  unusual  development  of  their  substance. 

Hypertrophy  may  be  general  or  local,  and  the  latter  may  either  occupy  an 
entire  organ  or  be  limited  to  particular  portions  of  it,  or  even  to  some  of  its 
component  elements.  It  may  exist  alone  or  in  association  with  other  lesions, 
and  is  liable  to  occur  at  all  periods  of  life;  sometimes,  as  in  the  thymus  gland 
and  capillary  vessels,  apparently  even  before  birth.  No  organ  or  structure 
is  probably  entirely  exempt  from  it ;  but  among  those  which  are  most  fre- 
quently affected  may  be  specified  the  lymphatic  ganglions,  the  mamma,  thy- 
roid gland,  spleen,  liver,  heart,  prostate  gland,  tonsils,  bones,  vessels,  adi- 
pose tissue,  and  skin.  The  best  example  of  hypertrophy  of  the  cutaneous 
textures  is  elephantiasis,  in  which  the  increase  of  weight  and  bulk  is  some- 
times enormous. 

The  causes  of  hypertrophy  are,  first,  inordinate  exercise  of  an  organ  ; 
secondly,  mechanical  obstruction  ;  and,  thirdly,  chronic  inflammation. 

The  most  simple  way,  apparently,  in  which  hypertrophy  of  an  organ  occurs 
is  from  an  increase  of  its  functional  activity.  Examples  of  this  variety  of 
the  affection  are  found  in  various  textures  of  the  body,  particularly  in  the 
muscles,  lungs,  and  kidneys.  In  every  part  of  the  frame,  the  muscles  are 
proportionate,  in  size  and  structure,  to  the  efforts  required  from  them  ;  and 
it  is  a  law  of  nature  that,  whenever  they  are  frequently  called  into  action, 
their  fibres  become  considerably  augmented  in  thickness,  and  capable,  conse- 
quently of  much  greater  exertion.  Thus  the  blacksmith,  who  constantly 
uses  his  arms  in  striking  with  his  hammer,  has  much  larger  and  stronger 
muscles  than  the  dancing-master,  who  merely  employs  his  legs.  The  same 
is  true  with  regard  to  the  lungs  and  kidneys.  When  one  of  these  organs  is 
imperfectly  developed,  compressed  by  effused  fluid,  or  destroyed  by  some 
morbid  growth,  the  other  is  sure  to  become  preternaturally  expanded,  there- 
by compensating  for  the  deficiency.  There  are  certain  viscera  which  are 
subject  to  temporary  hypertrophy.  Of  this  description  are  the  uterus  and 
mammary  gland.  During  pregnancy  and  lactation  these  organs  increase  very 
much  in  bulk,  but  again  diminish  soon  after  parturition  and  weaning. 

Hypertrophy  may  be  caused,  secondly,  by  some  mechanical  impediment 
interfering  with  the  due  performance  of  the  functions  of  an  organ.  This  is 
frequently  seen  in  the  heart,  where,  in  consequence  of  disease  of  the  valves, 
preventing  the  easy  passage  of  the  blood,  the  viscus  is  obliged  to  undergo 
increased  action,  and  so  becomes  more  or  less  enlarged.  In  the  muscular 
fibres  of  the  stomach,  the  same  change  is  often  witnessed  from  obstruction  at 
the  pylorus,  and  in  those  of  the  urinary  bladder,  from  stricture  of  the  urethra, 
or  hypertrophy  of  the  prostate  gland. 

Hypertrophy  from  chronic  irritation  is  of  frequent  occurrence,  and  is  met 
with  under  a  great  variety  of  circumstances.  Some  of  the  best  examples  of 
this  species  of  hypertrophy  are  seen  in  the  lymphatic  ganglions  of  the  groin 
from  chronic  irritation  of  the  head  of  the  penis,  of  those  of  the  mesentery 
from  ulceration  of  the  ileum,  and  of  those  of  the  bronchia?  from  disease  of  the 
lungs.  Enlargement  of  the  liver  and  spleen,  sometimes  of  enormous  size,  is 
unquestionably  due  to  a  similar  cause.     In  chronic  dysentery,  not  only  the 
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mucous  and  submucous  cellular  textures  become  hypertrophied,  but  the  affec- 
tion often  extends  to  the  muscular  tunic,  which  occasionally  attains  an  extra- 
ordinary degree  of  development.  The  follicles  and  villosities,  which,  in  the 
healthy  state,  are  hardly  perceptible  to  the  naked  eye,  are  also  rendered  ex- 
tremely prominent,  the  former  being  sometimes  of  the  size  of  a  mustard-seed, 
the  latter  more  than  a  line  in  length.  A  similar  development  is  frequently 
observed  in  the  coats  of  the  urinary  bladder,  in  consequence  of  chronic 
inflammation. 

Encysted  tumors  of  the  skin,  mucous  membranes,  ovaries,  and  some  other 
parts  of  the  body,  are  evidently  mere  enlargements  of  the  glands,  cysts,  and 
cells  which  naturally  exist  in  these  structures  in  consequence  of  chronic  irri- 
tation or  inflammation.  The  manner  in  which  some  of  these  tumors  are 
formed  is  easily  understood.  Thus,  in  the  skin-follicle,  the  first  step  in  the 
development  of  the  morbid  growth  is  an  obstruction  of  its  orifice,  thereby  in- 
terfering with  the  evacuation  of  its  natural  secretion.  This  being  retained, 
becomes  materially  altered  in  its  properties,  at  the  same  time  that  it  presses 
everywhere  upon  its  sides  ;  thus  two  sources  of  irritation  are  set  up — altered 
and  retained  secretion  and  constant  pressure — under  the  influence  of  which 
the  little  follicle  often  expands  into  a  considerable  sized  tumor.  The  mucous 
tumor  is  formed  in  the  same  manner.  The  enormous  ovarian  growths,  so 
often  seen  in  elderly  women,  are  frequently,  if  not  generally,  mere  enlarge- 
ments of  the  so-called  Graafian  vesicles  consequent  upon  chronic  disease. 

The  color  of  the  affected  organ  varies  much  in  different  cases  and  under 
different  circumstances.  In  general,  it  is  very  much  heightened,  especially 
when  the  hypertrophy  is  wholly  physiological ;  on  the  other  hand,  it  is  occa- 
sionally greatly  diminished:  and  instances  are  often  observed  where  it  is 
apparently  quite  natural.  The  consistence  may  likewise  be  normal,  dimi- 
nished, or  increased.  These  three  conditions  do  not,  however,  occur  with 
equal  frequency.  An  increase  of  density  is  by  far  the  most  common,  and  is 
particularly  conspicuous  in  hypertrophy  of  the  heart,  mammary  gland,  the 
muscular  fibres  of  the  stomach  and  colon,  the  lymphatic  ganglions,  cellular 
tissue,  bones,  liver1,  spleen,  and  kidneys.  A  diminution  of  consistence  is  ex- 
tremely rare,  and  cannot  be  viewed  as  a  necessary  consequence  of  the  lesion. 

An  increase  of  weight  of  the  affected  organ  follows,  as  a  necessary  conse- 
quence, in  all  cases  where  the  lesion  is  not  conjoined  with  atrophy.  An 
augmentation  of  volume  is  by  no  means  constant.  Thus,  in  hypertrophy  of 
the  heart  and  bladder,  there  may  be  great  development  of  the  muscular  fibres, 
with  marked  diminution  of  the  size  of  their  cavities.  A  change  of  form 
always  arises  when  the  hypertrophy  is  partially  circumscribed,  or  limited  to 
a  particular  point,  as  in  the  bones,  skin,  heart,  bronchial  tubes,  and  blood- 
vessels. 

Hypertrophy  essentially  consists  in  an  augmentation  of  the  nutritive  func- 
tion. When  in  a  state  of  unusual  activity,  the  quantity  of  blood  which  an 
organ  receives  is  considerably  increased,  in  consequence  of  which  it  assumes 
a  deeper  color  than  one  that  is  less  exercised,  at  the  same  time  that  it  aug- 
ments somewhat  in  density ;  its  elemetary  particles  are  increased  in  number, 
or  such  as  already  exist  are  augmented  iu  size.  It  is  in  this  manner  that  the 
alteration  under  consideration  is  brought  about.  In  that  variety  of  it  which 
results  from  chronic  irritation,  it  is  not  unlikely  that  there  is  often  superadded 
to  the  alteration  just  mentioned  a  deposit  of  new  substance  in  the  spaces  of 
the  connecting  cellular  tissue,  leading  thus  to  a  real  change  of  structure.  The 
effects  of  hypertrophy  on  surrounding  parts  will  be  pointed  out  in  connection 
with  the  different  organs  and  textures  of  the  body. 

In  regard  to  the  treatment  of  hypertrophy,  no  definite  rules  can  be  laid 
down,  as  it  must  be  regulated,  in  great  degree,  by  the  nature  of  the  exciting 
cause,  which  should,  therefore,  always  be  a  prominent  object  of  inquiry. 
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Much  benefit  may,  in  general,  be  anticipated  from  the  steady  and  persistent 
use  of  sorbefaeients,  locally  and  constitutionally  applied,  such  as  iodine, 
blisters,  compression,  mercury,  iodide  of  potassium,  and  tartrate  of  antimony 
and  potassa,  aided  by  purgatives  and  attention  to  diet.  In  some  cases, 
nothing  short  of  the  removal,  partial  or  complete,  of  the  affected  organ  will 
hold  out  any  prospect  of  relief. 


SECT.  V. — ATROPHY. 

Atrophy  is  the  reverse  of  hypertrophy,  consisting  in  a  wasting  of  the  sub- 
stance of  an  organ,  with  a  diminution  of  its  weight  and  bulk.  Occurring  at 
all  periods  of  life  and  in  both  sexes,  it  may  affect  a  whole  organ,  or  it  may 
be  limited  to  a  part  of  an  organ,  or  to  some  of  its  constituent  elements. 

Remarkable  examples  of  general  atrophy  are  occasionally  met  with,  but 
such  an  occurrence  is  of  no  special  surgical  interest,  and  does  not  therefore 
demand  any  particular  notice  here.  '  Cases  of  this  kind  are  sometimes  appa- 
rently of  a  congenital  character ;  at  other  times  they  are  the  result  of  disease, 
and  are  either  curable  or  otherwise,  according  to  their  extent  and  the  nature 
of  their  exciting  causes. 

Local  atrophy  may  be  produced  by  a  variety  of  causes,  of  which  the  prin- 
cipal are,  first,  cessation  of  the  natural  function  of  an  organ  ;  secondly,  loss 
of  nervous  influence  ;  thirdly,  deficient  supply  of  blood  or  nutritive  matter  ; 
and  lastly,  inflammatory  irritation. 

It  appears  to  be  a  law  of  the  animal  economy  that  an  organ,  when  of  no 
further  use,  gradually  falls  into  a  state  of  decay.  Of  this  class  of  structures 
are  the  umbilical  vesicle  and  the  pupillary  membrane  of  the  foetus,  the  former 
of  which,  after  having  subserved  the  purpose  of  its  formation,  disappears  at 
the  close  of  the  third  month,  the  latter  between  the  seventh  and  eighth.  The 
kidneys  are  preceded  in  the  embryo  by  two  jelly-like  bodies,  to  which  the 
term  Wolffian  has  been  applied  ;  these  bodies,  which  exist  not  only  in  the 
mammalia,  but  likewise  in  birds  and  amphibia,  acquire  their  greatest  bulk 
about  the  middle  of  utero-gestation,  after  which  they  gradually  diminish  by 
absorption,  and  at  length  entirely  disappear.  The  gubernaculum,  which  is 
visible  in  the  tenth  week  of  embryotic  life,  is  a  thin  membranous  process, 
which  guides  the  testicle  to  the  internal  ring,  and  is  finally  converted  into 
cellular  substance.  These  are  instances  of  atrophy  from  the  cessation  of  the 
functions  of  an  organ  in  the  foetus.  After  birth  changes  not  less  remarkable 
are  to  be  observed ;  such,  for  example,  as  the  wasting  of  the  thyroid  body, 
the  supra-renal  capsules,  and  the  thymus  gland.  From  the  same  cause  the 
alveolar  processes  of  the  jaws  disappear  after  the  removal  of  the  teeth.  The 
ovaries  shrink  after  the  decline  of  the  menses;  and,  in  conformity  with  a 
similar  law,  the  testicles  often  diminish  remarkably  in  size  in  monks,  who 
lead  a  life  of  celibacy,  in  the  strict  observance  of  their  vows. 

Atrophy  may  result,  secondly,  from  a  diminution  of  nervous  influence ;  a 
circumstauce  not  surprising  when  it  is  recollected  how  much  the  action  of 
the  capillaries  is  under  the  control  of  the  cerebrospinal  axis.  Whole  limbs 
sometimes  waste  from  this  cause ;  in  other  cases  the  lesion  is  more  limited, 
and  implies  a  very  partial  disorder  of  the  nerves.  It  has  been  observed  that 
atrophy,  when  caused  by  disease  of  the  brain,  occurs  much  more  slowlv  than 
when  it  is  occasioned  by  an  affection  of  the  nerves  of  the  part.  The  reason 
of  this  difference  is  not  very  obvious. 

This  variety  of  atrophy  is  very  common  in  young  children  during  dentition, 
from  the  sudden  and  often  total  suspension  of  the  nervous  influence  consti- 
tuting a  species  of  local  paralysis,  which  often  terminates  in  complete  wasting 
of  the  affected  parts.     It  is  most  frequently  observed  in  the  lower  extremi- 
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ties,  sometimes  in  one,  and  at  other  times  in  both ;  but  it  also  occurs,  though 
much  less  frequently,  in  the  upper  extremities,  particularly  in  the  deltoid 
muscle,  which  is  occasionally  transformed  into  a  pale,  flabby,  membranous 
layer,  not  more  than  a  few  lines  in  thickness. 

llemarkable  examples  of  atrophy  of  the  upper  extremities  occasionally 
occur  from  pressure  of  the  head  of  the  humerus  on  the  axillary  plexus  of 
nerves,  thereby  interrupting  the  nervous  influx.  When  such  an  accident 
takes  place  in  very  young  subjects,  and  is  permitted  to  remain  unrelieved,  the 
growth  of  the  limb,  if  not  positively  arrested,  is  imperfectly  executed,  and 
the  consequence  is  that  not  only  the  muscles,  but  even  the  bones  become 
singularly  stunted  in  their  development,  their  shafts  being  very  thin,  and 
their  muscular  prominences  unnaturally  small  and  indistinct. 

It  is  probable  that  a  mere  perversion  of  the  nervous  function  of  an  organ 
is  capable  of  producing  atrophy.  In  neuralgia  of  the  testicle,  that  organ  is 
sometimes  remarkably  diminished  both  in  size  and  consistence,  not  so  much, 
apparently,  from  an  actual  loss  of  nervous  influx,  as  from  a  change  in  its 
character.  What  corroborates  this  view  is  the  fact  that  the  testicle,  while 
the  wasting  process  is  in  operation,  is  often  so  exquisitely  sensitive  as  to  be 
intolerant  of  the  slightest  manipulation. 

The  effects  of  a  deficient  supply  of  blood  in  producing  atrophy  are  well 
known,  inasmuch  *is  case's  of  this  description  are  sufficiently  frequent  in 
practice  to  make  them  an  object  of  special  interest.  When  any  part  is  de- 
prived of  the  usual  quantity  of  this  fluid,  it  very  soon  becomes  enfeebled,  its 
substance  is  rendered  pale  and  flabby,  and  it  at  last  loses  the  power  of  action, 
although  every  other  condition  for  its  performance  may  remain  unimpaired. 
Thus,  the  testicle  wastes  after  tying  the  spermatic  artery ;  and,  for  the  same 
reason,  the  muscles  of  the  lower  extremity  occasionally  shrink  after  securing 
the  principal  vascular  trunk  of  the  thigh.  Atrophy  of  the  heart  is  some- 
times produced  by  ossification  of  the  coronary  vessels,  and  a  case  is  recorded 
in  which  the  spleen,  from  the  obstructed  condition  of  its  artery,  was  not  larger 
than  a  filbert.  In  old  age,  many  of  the  capillaries  are  obliterated ;  and  it  is 
not  improbable  that  to  this  circumstance  is  owing  that  diminution  of  the  size 
of  the  organs  which  constitutes  senile  atrophy.  To  the  same  cause  is  to  be 
attributed  the  wasting  of  the  lung  and  heart,  from  the  accumulation  of  fluids 
in  the  pleuritic  and  pericardiac  cavities. 

Atrophy  attendant  upon  mere  want  of  exercise  is  no  doubt  essentially  due 
to  deficient  nervous  and  vascular  supply ;  in  conformity  with  the  law,  men- 
tioned under  the  head  of  hypertrophy,  that  the  development  of  an  organ  is 
usually  in  proportion  to  the  amount  of  its  use.  The  wasted  and  attenuated 
condition  of  the  legs  in  club-foot  and  other  affections  depriving  the  muscles 
of  their  functions,  or  interfering  with  their  proper  exercise,  is  probably  owing 
entirely  to  this  cause,  as  is  shown  by  the  fact  that,  when  the  disability  is  re- 
moved, the  individual  gradually  recovers  the  use  of  his  limbs,  the  calves  often 
becoming  strong  and  plump,  as  if  there  never  had  been  any  arrest  of  growth. 
The  only  or  chief,  exception  to  this  is  where  the  muscles  have  undergone  the 
fatty  degeneration,  in  which  case  they  never  regain  their  original  develop- 
ment, but  always  remain  weak  and  puny. 

Atrophy  from  inflammation  is  very  common.  A  good  example  of  this 
species  of  wasting  is  seen  in  what  occurs  in  the  gall-bladder  from  the  pre- 
sence of  biliary  concretions,  and  which  is  sometimes  followed  by  complete 
wasting  of  this  organ,  its  coats  being  converted  into  a  thin  fibrous  mass, 
having  hardly  any  trace  of  the  original  reservoir.  Hepatitis  often  gives  rise 
to  atrophy  of  the  parenchymatous  structure  of  the  liver,  and  orchitis,  especi- 
ally when  supervening  on  mumps,  is  not  unfrequently  succeeded  by  impo- 
tence. How  the  lesion,  in  these  and  other  cases,  is  produced,  is  not  easily 
determined.     It  is  probable  that  the  inflammatory  deposits  may  so  choke  up 
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the  capillary  vessels  of  the  parts  as  to  deprive  them  of  their  customary  and 
necessary  supply  of  nutritive  material;  or,  if  this  conjecture  be  untenable, 
that  the  pressure  exerted  by  these  effusions  causes  the  absorption  of  some  of 
the  anatomical  elements  of  the  affected  structures,  thus  reducing  them,  as  it 
were,  to  their  primitive  condition. 

Atrophied  structures  arc  prone  to  undergo  the  fatty  transformation,  and  it 
is  not  improbable  that  this  transformation  itself  occasionally  acts  as  an  ex- 
citing cause  of  the  wasting  process.  However  this  may  be,  it  is  certain  that 
the  two  lesions  are  sometimes  so  intimately  associated  as  to  render  it  impossi- 
ble to  determine  which  preceded  the  other,  or  what  part  they  played  as  cause 
and  effect. 

The  change  of  color  experienced  by  an  atrophied  organ  is  necessarily 
greatly  influenced  by  the  natural  complexion  of  the  part,  but  does  not  pos- 
sess any  special  surgical  interest.  The  weight  of  the  affected  structures  is 
generally  considerably  diminished,  but  their  bulk  often  remains  unaltered, 
aud  it  is  not  uncommon  to  meet  with  cases  where  it  is  even  greater  than 
natural. 

The  treatment  of  atrophy,  occurring  in  an  external  or  accessible  part  of  the 
body,  as  a  muscle,  resolves  itself  into  the  use  of  the  warm  and  cold  douche, 
frictions,  either  dry  or  through  the  medium  of  stimulating  embrocations,  and 
the  application  of  electricity,  as  described  under  the  head  of  wasting  palsy. 
The  general  health  must  be  amended,  strychnine  and  tonics  being  given  when 
there  is  marked  evidence  of  debility.  The  affected  part  must  be  gradually 
and  steadily  exercised,  or,  as  it  were,  re-educated  ;  the  influence  of  a  strong 
will  frequently  directed  upon  it  being  often  of  essential  service  in  rousing  its 
latent  faculties. 


SECT.  VI. — CONTRACTION  AND  OBLITERATION. 

By  the  term  contraction  is  meant  the  diminution  of  a  canal,  tube,  or  pas- 
sage to  an  extent  incompatible  with  the  due  performance  of  its  functions.  It 
is  strictly  synonymous  with  the  term  stricture,  the  signification  of  which  is  so 
well  understood  by  the  surgeon.  The  lesion  is  liable  to  occur  in  various  de- 
grees, from  the  slightest  possible  change  in  the  size  of  a  canal  to  the  complete 
obliteration  of  its  caliber. 

The  chief  interest  of  this  subject,  surgically  considered,  relates  to  the  con- 
tractions that  occur  in  the  mucous  canals,  or  excretory  ducts,  as  they  are 
called,  and  in  the  bloodvessels,  in  both  of  which  the  lesion  is  frequently  pro- 
ductive of  the  most  disastrous  consequences ;  attended,  in  the  former,  by  re- 
tention of  the  secretions  of  these  tubes  and  of  the  contents  of  the  reservoirs 
with  which  they  communicate,  and  in  the  latter  by  an  impediment  to  the 
circulation  which,  in  one  case,  may  lead  to  atrophy,  and,  in  another,  to  soften- 
ing, ulceration,  or  gangrene. 

Contractions  of  the  mucous  passages,  to  which  the  ensuing  remarks  are 
more  particularly  designed  to  apply,  are  deserving  of  great  attention,  both 
from  the  frequency  of  their  occurrence,  and  from  the  great  suffering  which 
they  so  often  entail  upon  those  who  are  the  subjects  of  them.  They  are  met 
with  in  nearly  every  mucous  outlet  of  the  body,  but  are  more  common  in  the 
male  urethra  and  in  the  nasal  canal  than  anywhere  else.  Doubtless  stricture 
often  exists  in  the  smaller  excretory  ducts,  as  those  of  the  prostate  and  sali- 
vary glands,  without  our  knowledge,  or  without  awakening  any  serious  func- 
tional disturbance ;  but  in  the  larger  passages  the  slightest  coarctation  is 
generally  a  source  of  more  or  less  annoyance,  if  not  of  great  pain  and  in- 
convenience. 

The  causes  under  whose  influence  contraction  takes  place  are  mainly  two; 
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first,  inflammation  with  plastic  deposit,  and  secondly,  mechanical  compres- 
sion.    Of  these  the  first  is  by  far  the  more  common. 

The  inflammation  giving  rise  to  this  lesion  may  be  either  acute  or  chronic; 
in  the  former  case  generally  doing  its  work  rapidly,  with  bold  and  well- 
marked  symptoms;  in  the  latter,  on  the  contrary,  the  injury  is  often  inflicted 
in  a  slow  and  stealthy  manner,  without  perhaps  exciting  any  suspicion  on 
the  part  of  the  patient  of  what  is  impending.  The  plastic  matter,  the  real 
cause  of  the  contraction,  is  generally  deposited  into  the  submucous  areolar 
tissue,  either  exclusively,  or  partly  there  and  partly  into  the  interstices  of  the 
mucous  membrane  itself.  However  this  may  be,  it  soon  becomes  organized, 
and  is  ultimately  transformed  into  cellulo-fibrous  or  fibro-cartilaginous  tissue, 
which,  gradually  contracting  upon  itself  and  upon  the  neighboring  structures, 
thus  diminishes,  in  a  proportionate  degree,  the  caliber  of  the  tube  in  which 
it  is  situated.  It  is  in  this  manner  that  all  organic  strictures,  properly  so 
termed,  of  the  mucous  outlets  of  the  body  are  formed. 

The  second  cause  of  contraction  is  of  a  purely  mechanical  character, 
although  in  most  cases,  if  not  in  all,  the  lesion  is  attended  with  inflammation 
and  plastic  deposit,  secondary,  however,  in  their  character.  It  is  thus  that 
stricture  of  the  nasal  canal  may  be  produced  by  the  pressure  of  a  tumor  in 
the  sinus  of  the  upper  jaw ;  of  the  bronchia,  by  the  pressure  of  an  aortic 
aneurism;  and  of  the  Fallopian  tubes,  the  biliary  ducts,  and  ureters,  by  the 
pressure  of  an  enlarged  viscus  or  morbid  growth  in  their  immediate  vicinity. 
The  same  cause  often  induces  constriction  and  even  complete  obliteration  of 
the  bloodvessels.  A  tumor,  compressing  the  aorta,  has  been  known  to  give 
rise  to  permanent  closure  of  that  vessel  as  effectually  as  if  it  had  been  sur- 
rounded by  a  ligature. 

The  extent  of  the  contraction  varies,  both  in  length  and  in  diameter,  in  such 
a  manner  as  to  render  it  impossible  to  specify  it  in  a  general  manner.  In 
some  cases,  it  may  not  exceed  the  fraction  of  a  line,  while  in  others  it  may 
involve  the  whole  length  of  the  affected  tube. 

The  effects  of  such  a  lesion  upon  the  parts  concerned  are  often  extremely 
distressing.  Thus,  in  the  urethra,  the  obstruction  is  attended  with  difficulty 
of  micturition;  in  the  nasal  canal,  with  impediment  to  the  passage  of  the 
tears  into  the  nose;  and  in  the  oesophagus,  with  difficulty  of  deglutition. 

The  prognosis,  in  ordinary  cases,  is  not  at  all  serious,  as  the  obstruction 
generally  admits  of  relief,  except  when  it  has  been  induced  by  the  compres- 
sion of  some  internal  tumor  or  an  enlarged  viscus,  in  which  case  it  will  almost 
necessarily  be  irremediable. 

The  treatment  of  the  inflammatory  form  of  contraction  must  be  conducted 
according  to  the  general  principles  laid  down  in  the  chapter  on  lymphization; 
by  antiphlogistic  remedies  in  the  earlier  stages  of  the  disease,  and  afterwards 
by  alterants,  rest,  light  diet,  purgatives,  leeches,  and  a  regular,  systematic 
course  of  dilatation  by  means  of  bougies,  either  alone  or  aided  by  incision, 
scarification,  or  free  division  of  the  affected  structures.  Great  care  must  be 
taken,  in  the  employment  of  dilatation,  to  conduct  it  in  the  most  gentle  and 
cautious  manner,  the  object  being  to  excite  the  absorbent  vessels,  while  the 
capillaries  are,  if  possible,  kept  in  a  perfectly  passive  condition.  In  this 
way,  we  get  rid,  in  time,  of  the  effused  matter,  upon  the  presence  of  which 
the  constriction  essentially  depends,  without  provoking  any  further  deposition. 


SECT.  VII. — FISTULE. 

A  fistule  is  a  narrow  track,  straight  or  tortuous,  of  variable  depth,  having 
generally  two  distinct  orifices,  lined  by  an  adventitious  membrane,  and 
bathed  with  a  thin,  gleety  fluid,  intermixed  with  the  natural  contents  of  the 
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part,  organ,  canal,  or  cavity  affected.  The  disease,  which  is  always  of  a  con- 
secutive nature,  occurs  in  different  regions  of  the  body,  and  is  developed  under 
the  influence  of  various  causes. 

Although  the  abnormal  track  has  usually  two  openings,  one  of  which  is 
superficial  and  the  other  deep-seated,  yet  this  is  by  no  means  constantly  the 
case.  Hence  the  distinction  of  fistules  into  complete  and  partial.  The 
terms  recent  and  old,  often  used  by  writers,  refer  merely  to  the  duration  of 
the  disease. 

The  lesion  may  occur  in  almost  any  situation,  but  originates  most  fre- 
quently about  the  anus,  perineum,  face,  groin,  and  mammary  gland.  Fistule 
of  the  neck,  thoracic  cavity,  the  biliary  apparatus,  the  stomach,  colon,  and 
small  bowel,  kidney,  pancreas,  and  urinary  bladder,  is  comparatively  rare. 
It  takes  place  in  both  sexes  and  at  every  period  of  life ;  but  children  and 
young  persons  suffer  much  less  frequently  than  the  old  and  middle-aged. 

The  nomenclature  of  fistule  is  quite  extensive.  The  names  are  derived 
either  from  the  parts  in  which  the  abnormal  passage  is  situated,  as  anal, 
perineal,  broncho-pleural,  and  recto-vaginal,  or  from  the  nature  of  the  dis- 
charge, as  salivary,  urinary,  and  stercoraceous. 

Fistules  vary  much  in  their  extent.  The  longest  tracks  occur  along  the 
spinal  column  in  connection  with  psoas  abscess.  In  this  affection,  the  matter 
generally  escapes  in  the  groin,  just  above  Poupart's  ligament,  in  the  upper 
part  of  the  thigh,  or,  lastly,  in  the  ileo-lumbar  region,  the  channel  which  is 
thus  established  varying  in  length  from  six  to  twelve  inches,  and  being 
always  lined  by  a  well-organized,  adventitious  membrane.  Passages  of  con- 
siderable length  are  sometimes  met  with  in  the  internal  organs,  as  between 
the  kidney  and  lung,  between  one  coil  of  intestine  and  another,  or  between 
the  urinary  bladder  and  the  cutaneous  surface.  In  other  situations,  on  the 
contrary,  the  track  is  remarkably  short,  being  hardly  two  or  three  lines  from 
the  surface,  or  from  the  cavity  with  which  it  communicates. 

The  diameter  of  these  abnormal  tracks  is  also  very  variable.  Sometimes 
they  are  so  small  as  scarcely  to  admit  the  finest  bristle  ;  while  at  other  times 
they  are  sufficiently  capacious  to  receive  a  goose-quill  or  the  end  of  the 
finger.  The  narrowest  tracks  usually  occur  in  the  lachrymal  passages,  sali- 
vary glands,  anus,  and  perineum.  It  is  not  often  that  the  fistule  is  of  the 
same  uniform  diameter  throughout ;  on  the  contrary,  it  is  almost  always 
larger  at  one  point  than  at  another. 

The  external  orifice,  generally  of  a  rounded  or  oval  shape,  may  be  so  nar- 
row, on  the  one  hand,  as  to  be  hardly  perceptible,  or,  on  the  other,  so  large 
as  to  admit  the  end  of  a  probe,  a  goose-quill,  or  a  finger.  It  may  have 
sharp  and  well-defined  margins  ;  be  surrounded  by  a  soft,  spongy,  florid  rim  ; 
or,  be  depressed,  inverted,  or  infundibuliform.  The  number  of  external 
orifices  varies  in  different  cases,  from  one  to  as  many  as  six  or  a  dozen  ;  when 
it  is  very  considerable,  the  affected  surface  commonly  presents  a  cribriform 
appearance. 

The  internal  orifice  may  be  of  the  same  size  as  the  external,  or  it  may  be 
smaller  or  larger.  In  its  shape  it  is  usually  irregularly  rounded,  and  it  is 
seldom  that  it  is  found  multiple,  even  when  the  number  of  external  openings 
is  considerable. 

Although  the  direction  of  the  passage  may  be  perfectly  straight,  yet,  in 
general,  it  is  more  or  less  flexuous,  serpentine,  oblique,  or  winding.  Occa- 
sionally it  forms  nearly  a  right  angle  with  the  surface  on  which  it  opens. 
When  several  tracks  exist,  they  often  run  together,  and  open  by  one  com- 
mon orifice  upon  the  reservoir  with  which  they  communicate. 

A  fistule,  in  its  recent  state,  is  simply  a  raw  surface,  secreting  purulent 
matter.  It  is,  in  fact,  an  ulcer,  an  open  sore,  a  solution  of  continuity,  which 
must  undergo  a  process  of  reparation  before  it  can  be  justly  entitled  to  its 
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distinctive  appellation.  The  track,  however,  soon  becomes  smooth,  and  is 
speedily  coated  with  an  adventitious  membrane,  varying  in  thickness  from  a 
mere  film  to  half  a  line,  a  line,  or  even  the  sixth  of  an  inch.  This  new  layer, 
at  first  soft  and  easily  detached,  gradually  augments  in  density,  and  is  at 
length  inseparably  united  to  the  parts  which  it  serves  to  line.  Its  color,  like 
its  consistence,  is  very  much  influenced  by  its  age,  and  by  the  nature  of  the 
secretion  or  excretion  which  passes  over  it.  At  an  early  period  it  is  red, 
pink,  or  rose ;  in  cases  of  long  standing,  on  the  contrary,  it  is  either  white, 
gray,  or  slightly  bluish.  The  free  surface  of  the  membrane  is  smooth  and 
polished  ;  or  it  is  rough,  mammillated,  or  studded  with  villi  of  various  shapes 
and  sizes.  The  other  surface  is  attached  by  means  of  short  cellular  substance 
to  the  parts  upon  which  it  lies.  Bands  of  lymph  sometimes  extend  from  one 
side  of  the  abnormal  channel  to  the  other,  very  much  as  in  the  bridle  stricture 
of  the  urethra  ;  but  this  is  rare. 

The  membrane  here  described  is  formed  out  of  the  plastic  lymph  of  the 
blood,  and  is  of  the  same  nature  as  the  pyogenic  membrane  of  a  chronic  ab- 
scess. Around  the  anus,  in  the  perineum,  and  in  some  other  regions,  it  bears 
no  little  resemblance  to  the  mucous  tissue,  but  differs  from  it  in  having  no 
follicles  and  no  distinct  epithelial  layer.  It  is  liberally  supplied  with  vessels, 
nerves,  and,  probably,  also  with  absorbents,  is  the  seat  of  a  constant  secre- 
tion of  gleety  or  other  matter,  and  is  liable,  like  all  new  textures,  to  inflam- 
mation and  its  consequences.  In  ancient  cases  it  occasionally  acquires  a 
dense,  fibrous,  or  fibro-cartilaginous  consistence. 

The  nature  of  the  discharge  in  this  disease  varies  with  the  situation  of  the 
abnormal  passage.  In  general,  it  is  thin  and  gleety,  as  in  chronic  gonor- 
rhoea, and  mingled  with  the  natural  secretions,  or  excretions  of  the  reservoir 
with  which  the  fistule  communicates.  When,  however,  the  lining  membrane 
labors  under  inflammatory  irritation,  the  discharge  is  either  entirely  suspended, 
or  it  is  bloody,  purulent,  or  muco-purulent. 

The  parts  in  which  the  abnormal  track  is  situated  are  variously  affected. 
In  some  cases  they  are  nearly  natural  ;  but  in  general  they  are  firm  and 
callous,  from  the  effusion  and  organization  of  plastic  lymph,  which,  being 
often  present  in  large  quantity,  completely  obliterates  the  meshes  of  the  con- 
necting cellular  tissue. 

Finally,  the  causes  which  give  rise  to  fistules  are  either  mechanical  or  vital. 
To  the  first  class  belong  wounds,  contusions,  and  lacerations  ;  to  the  second, 
ulceration,  gangrene,  and  abscesses.  There  is  a  variety  of  fistule  which  may 
be  regarded  as  a  remnant  of  embryotic  organization.  Its  most  frequent 
situation  is  the  antero-lateral  part  of  the  neck.  Like  the  ordinary  fistule,  it 
may  terminate  in  a  cul-de-sac,  or  it  may  have  two  orifices,  of  which  the  ex- 
ternal is  sometimes  scarcely  visible.  The  abnormal  passage  itself  is  usually 
very  narrow,  and  seldom  extends  beyond  two  or  three  lines  in  depth. 

The  treatment  of  fistule  must  be  regulated  by  circumstances.  In  recent 
cases,  before  the  passage  has  become  lined  by  an  adventitious  membrane,  a 
cure  will  somtimes  follow  the  use  of  stimulating  injections,  as  a  weak  solution 
of  nitrate  of  silver,  sulphate  of  copper,  tincture  of  iodine,  or  acetate  of  lead, 
repeated  twice  in  the  twenty-four  hours ;  or  by  touching  the  parts  lightly 
once  a  day,  or  once  every  other  day,  with  the  solid  lunar  caustic,  or  with 
the  end  of  a  probe  dipped  in  a  solution  of  the  acid  nitrate  of  mercury. 
Strict  attention  should  be  paid  to  cleanliness,  and  the  parts  should  be  main- 
tained in  a  state  of  absolute  rest.  It  is  seldom,  however,  that  a  permanent 
cure  can  be  effected  in  this  way,  especially  if  the  fistule  be  of  any  extent,  or 
situated  where  it  is  influenced  by  the  contraction  of  muscular  fibres,  as,  for 
example,  when  it  involves  the  anus.  The  best  plan,  in  fact,  nearly  always, 
is  not  to  lose  any  time  in  experimenting  with  these  remedies,  but  at  once  to 
lay  open  the  abnormal  passage  in  its  entire  length,  so  as  to  afford  the  parts 
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an  opportunity  of  healing  from  the  bottom  by  the  granulating  process,  a  lent 
being  interposed  between  the  edges  to  prevent  their  readhesion.  Occasion- 
ally  a  seton  may  be  passed  through  the  track,  and  be  retained  until  it  ulcer- 
ates out.  In  some  forms  of  fistule,  as  in  the  vesico-vaginal  and  urethral,  a 
very  delicate  operation  is  generally  required  in  order  to  effect  a  cure,  consist- 
ing in  paring  the  margins  of  the  opening  and  bringing  them  together  by 
several  points  of  suture. 

The  healing  of  a  fistule  is  often  materially  retarded,  if  not  effectually  pre- 
vented, by  the  presence  of  a  foreign  body,  as  a  mass  of  dead  cellular  tissue, 
a  loose  piece  of  bone,  a  bullet,  or  a  portion  of  wadding,  or,  by  the  contact  of 
some  irritating  fluid,  as  the  urine,  or  of  fecal  matter.  The  indication,  of 
course,  is  to  remove  the  extraneous  substance  whatever  it  may  be,  and  then 
to  manage  the  case  upon  the  principles  just  laid  down. 

Occasionally,  again,  the  difficulty  in  respect  to  a  cure  may  depend,  at  least 
in  part,  upon  deficient  tone  of  the  system,  or  some  disorder  of  the  general 
health.  The  patient,  for  example,  may  be  anemic  from  organic  disease,  in- 
temperance, or  want  of  wholesome  air  and  food.  Such  cases  are  not  uncom- 
mon in  large  cities  and  in  the  wards  of  crowded,  ill-ventilated  hospitals,  and 
readily  suggest  their  own  treatment. 

The  prudent  practitioner  is  sometimes  sorely  perplexed  in  this  disease  as 
to  the  propriety  of  attempting  a  radical  cure,  or  whether  he  should  interfere 
only  so  far  as  to  palliate  the  patient's  suffering.  In  general,  it  will  be  best 
to  let  each  case  be  governed  by  its  own  rules.  When  the  fistule  has  been  of 
long  standing,  and  has  acted  all  along  as  a  drain  upon  the  system,  serving 
perhaps  to  counteract  some  other  affection,  such  as  phthisis  or  a  tendency  to 
apoplexy,  no  operation  should  be  practised,  since  it  could  hardly  fail  to  pro- 
voke mischief.  In  fact,  serious  organic  disease  of  any  kind  is  a  contra-indi- 
cation  to  an  operation.  The  only  exception  to  this  is  where  the  fistule  is  a 
cause  of  excessive  local  distress,  completely  depriving  the  patient  for  days  of 
sleep,  appetite,  and  comfort.  Under  such  circumstances  the  surgeon  could 
hardly  refuse  his  aid  ;  but  before  doing  this,  he  would  be  sure  to  open  a  new 
source  of  counter-irritation,  in  the  form  of  an  issue  or  seton,  in  some  other 
and  more  eligible  portion  of  the  body,  thus  establishing  a  drain  at  least  equal 
to  that  which  he  is  about  to  suppress  in  order  to  afford  temporary  mitigation. 
In  ordinary  cases  there  is  of  course  no  reason  for  delay  ;  the  operation  is 
promptly  performed,  and  a  rapid  recovery  is  reasonably  anticipated. 
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CHAPTER    VI. 

CONGENITAL    MALFORMATIONS. 

Congenital  malformations,  surgically  considered,  constitute  a  subject  of 
the  deepest  interest,  both  because  they  are  of  frequent  occurrence,  and  because 
they  generally  require  an  extraordinary  amount  of  knowledge  and  skill  for 
their  successful  management.  Presenting  themselves  under  different  forms, 
or  characters,  they  exhibit  every  variety  of  grade,  from  the  most  simple 
departure  from  the  normal  standard  to  the  most  pitiable  and  disgusting  de- 
formity, well  calculated  to  elicit  the  sympathy  and  aid  of  the  considerate  and 
humane  surgeon.  With  a  view  to  a  more  full  appreciation  of  the  nature  of 
these  malformations,  they  may  conveniently  be  arranged  under  the  following 
heads  :  1st,  deficiency  of  parts ;  2dly,  redundancy  of  parts  ;  3dly,  displace- 
ments ;  4thly,  occlusions ;  5thly,  deviations  of  position  ;  Gthly,  adhesions  of 
contiguous  surfaces  ;  7thly,  vascular  tumors. 

1st.  The  first  class,  consisting  of  a  deficiency  of  parts,  may  be  subdivided 
into  two  orders  ;  the  one  comprehending  fissures,  or  clefts,  and  the  other  an 
entire  absence  of  certain  structures,  as  a  finger,  hand,  or  ear. 

The  most  common,  and,  in  a  surgical  point  of  view,  the  most  interesting, 
fissures  are  hare-lip,  cleft  palate,  bifid  uvulva,  extrophy  of  the  bladder,  epis- 
padias, hypospadias,  and  bifid  spine,  together  with  extraordinary  patency  of 
the  fontauelles.  Of  these  malformations  some  admit  of  relief  by  operation, 
whereas  others  are  hopelessly  irremediable ;  at  all  events,  every  attempt 
hitherto  made  to  cure  them  has  either  signally  failed,  or  sooner  or  later 
destroyed  the  patient.  The  operation  for  hare-lip  is  of  daily  occurrence, 
and,  when  properly  executed,  rarely  disappoints  expectation  ;  besides,  if  it 
fail,  it  admits  of  repetition.  Staphyloraphy  has  also  become  a  common  pro- 
cedure, being  frequently,  if  not  generally,  crowned  with  success.  Extrophy 
of  the  bladder,  consisting  in  a  deficiency  of  the  anterior  wall  of  that  viscus 
and  of  its  protrusion  at  the  linea  alba,  has  hitherto  resisted  every  means 
directed  for  its  relief.  Epispadias  and  hypospadias  are  difficult  of  cure;  and 
cleft  of  the  vertebra,  with  protrusion  of  the  envelopes  of  the  spinal  cord  and 
of  the  cephalo-spinal  liquid,  is  nearly  always  a  fatal  affection.  The  closure 
of  these  fissures  is  effected  by  paring  their  edges,  and  afterwards  approximat- 
ing them  by  suture,  ultimate  union  being  accomplished  through  the  interven- 
tion of  plastic  matter.  The  tumor  in  bifid  spine  is  emptied  with  the  trocar, 
and  then  injected  with  some  slightly  stimulating  fluid,  with  the  hope  of  ex- 
citing obliterative  inflammation.  In  general,  the  operation,  is  speedily  fol- 
lowed by  convulsions,  coma,  and  death. 

In  the  second  order  of  cases  the  deficiency  consists  in  the  absence  of  cer- 
tain structures,  as  a  finger,  a  hand,  or  even  an  entire  arm.  The  genital 
organs  suffer  perhaps  more  frequently  in  this  way  than  any  other  parts  of  the 
body.  Thus  it  is  by  no  means  uncommon  to  find  the  vagina  absent,  or  the 
vagina  and  uterus,  or  these  organs  along  with  the  ovaries  and  Fallopian 
tubes.  Sometimes  the  testes  are  wanting,  or,  if  present,  they  exist  only  in  a 
rudimentary  form,  pe.rb.aps  hardly  equalling  the  volume  of  an  ordinary  bean. 
The  penis,  too,  may  be  absent ;  or,  instead  of  being  large  and  well  grown,  it 
vol.  i. — 15 
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may,  at  the  age  of  puberty,  be  less  than  that  of  a  child  at  the  eighth  or  teuth 
year. 

2dly.  A  congenital  redundancy  of  structures  is  sometimes  met  with,  con- 
sisting, chiefly,  in  hypertrophy  of  the  integuments  of  various  regions  of  the 
body,  or  in  the  addition  of  a  supernumerary  finger,  toe,  tooth,  or  ear.  To 
the  same  category  belong  the  anomalous  divisions  of  certain  arteries,  as  the 
brachial  and  femoral,  high  up  in  their  respective  limbs.  A  redundancy  of 
skin  and  cellular  substance  is  most  common  about  the  neck,  hands,  feet,  and 
genital  organs,  as  the  prepuce  and  vulva,  where  the  superfluous  structures 
sometimes  occur  in  large,  pendulous  masses.  A  supernumerary  toe,  thumb, 
or  finger  is  no  unusual  occurrence  ;  occasionally  each  hand  and  each  foot  are 
provided  with  such  an  appendage.  I  have  seen  one  well-marked  case  of  four 
ears  ;  an  increase  of  the  natural  number  of  teeth  is  not  uncommon.  In  some 
of  these  cases  the  supernumerary  organ  is  buried  in  the  alveolar  process  of 
the  jaw,  where  I  have  known  it  to  be  productive  of  such  an  amount  of  dis- 
ease as  to  require  a  serious  operation  for  its  removal.  Most  of  these  malfor- 
mations admit  of  cure  by  retrenchment  with  the  knife,  and  the  operation  may 
generally  be  safely  executed  at  an  early  age. 

3dly.  Congenital  displacements  occur  in  various  parts  of  the  body,  but 
principally  in  the  articulations  and  in  the  abdominal  viscera.  The  joints  that 
are  most  liable  to  this  form  of  dislocation  are  the  hip,  shoulder,  and  wrist ; 
but  it  has  also,  although  very  seldom,  been  met  with  in  those  of  the  jaw, 
clavicle,  elbow,  and  knee.  The  deformity  thus  produced  is  often  very  great, 
and  what  aggravates  the  case  is  the  circumstance  that  it  rarely  admits  of  re- 
lief, however  skilfully  and  perseveringly  it  may  be  treated.  The  malforma- 
tion, as  will  be  shown  elsewhere,  probably  begins  at  an  early  period  of  foetal 
life,  and  goes  on  gradually  increasing  until  it  attains  an  irremediable  stage. 

The  most  common  form  of  displacement  of  the  abdominal  viscera  occurs 
in  what  is  called  congenital  hernia,  caused  by  a  want  of  closure  of  the  in- 
guinal canal  during  the  descent  of  the  testis.  The  consequence  is  that,  soon 
after  the  child  has  begun  to  breathe,  the  diaphragm,  pressing  the  bowels 
against  the  walls  of  the  abdomen,  forces  them  down  into  the  scrotum.  The 
portion  of  tube  thus  displaced  is  generally  a  loop  of  small  intestine,  but  now 
and  then  other  organs  are  pushed  down  along  with  it.  The  most  suitable 
remedy  for  such  a  defect  is  steady  compression  upon  the  neck  of  the  hernia 
by  means  of  a  well-adjusted  truss,  which  generally  eventuates  in  an  effusion 
of  lymph,  and  the  obliteration  of  the  sac  of  the  tumor. 

4thly.  Congenital  occlusion  may  occur  in  any  of  the  mucous  outlets  of  the 
body,  but  is  much  more  frequent  at  the  anus  and  genital  organs  than  any- 
where else.  Closure,  properly  so  called,  of  the  anus  may  be  produced  by  a 
continuation  of  the  integuments  across  from  one  buttock  to  the  other  ■  or  it 
may  depend  upon  the  existence  of  a  fold  of  mucous  membrane  situated  just 
within  the  anus,  an  arrangement  not  unlike  a  hymen.  In  either  case  relief 
may  easily  be  effected  by  the  knife,  patency  being  afterwards  maintained  by 
the  frequent  insertion  of  the  finger.  The  prepuce  is  sometimes  completely 
impervious,  or  if  an  opening  be  present,  it  answers  very  imperfectly  the  pur- 
pose of  an  outlet  for  the  urine.  The  vagina  is  occasionally  imperforate, 
being  closed  by  what  is  termed  the  hymen  ;  and  there  is  reason  to  believe 
that  certain  forms  of  sterility  are  due  to  occlusion  of  the  uterus  or  of  the 
Fallopian  tubes. 

5thly.  Congenital  deviations  of  position  are  infrequent.  The  most  inter- 
esting, in  a  surgical  point  of  view,  is  the  deformity  of  the  nasal  septum,  which 
is  sometimes  so  great  as  to  interfere  materially  with  the  functions  of  the  nose 
one  of  the  anterior  nares  being  sometimes  completely  occluded  by  the  pro- 
jection of  the  partition  towards  the  corresponding  side.    A  simple  operation, 
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consisting  in  the  removal  of  the  incurvated  portion  of  the  septum,  generally 
effectually  relieves  the  difficulty. 

There  is  occasionally  a  remarkable  congenital  incurvation  of  the  penis, 
disqualifying  the  organ  for  the  easy  and  full  discharge  of  its  functions.  The 
defect  is  always  associated  with  hypospadias,  and  consequent  shortening,  or 
imperfect  development  of  the  spongy  structure  of  the  urethra.  An  admira- 
ble operation  for  the  cure  of  this  deformity,  devised  by  my  colleague,  Pro- 
fessor Pancoast,  will  be  described  in  the  chapter  on  the  genital  organs. 

Deviation  of  position  is  often  associated  with  permanent  contraction  or 
shortening  of  the  muscles  and  tendons,  as  is  seen  in  club-foot,  wry-neck,  and 
other  analogous  distortions.  This  class  of  lesions  is  one  of  great  practical 
interest,  having  opened  to  the  modern  practitioner  a  wide  field  for  the  exer- 
cise of  his  ingenuity  and  skill,  as  well  as  of  his  patience.  Taken  in  hand 
soon  after  birth,  they  may  frequently  be  promptly  remedied  by  the  use  of  the 
most  simple  appliances,  whereas  under  opposite  circumstances  the  treatment 
will  generally  be  very  tedious,  even  if  aided  by  the  free  division  of  the  affected 
structures.  The  rectification  of  these  malformations  forms  one  of  the  most 
interesting  chapters  in  the  history  of  subcutaneous  surgery,  one  of  the  great 
discoveries  of  modern  times. 

6thly.  Congenital  adhesions  are  sometimes  observed,  chiefly  between  the 
fingers  and  toes ;  more  rarely  between  other  parts,  as  the  eyelids  and  the  ball 
of  the  eye,  the  ear  and  the  scalp.  The  uniting  medium  is  generally  merely  a 
fold  of  common  integument,  the  severance  of  which  often  effectually  releases 
the  parts  from  their  restraint,  and  restores  them  to  usefulness. 

Ithly.  I  may  mention,  finally,  as  another  class  of  congenital  affections, 
those  peculiar  vascular  tumors  known  as  nevi,  or  mother's  marks;  they  occur 
in  different  regions  of  the  body,  especially  the  head  and  face,  and  constitute 
an  exceedingly  interesting  and  important  form  of  morbid  growth.  Their 
composition  is  variable  ;  sometimes  they  are  essentially  composed  of  dilated 
and  tortuous  capillary  veins,  connected  by  areolar  tissue  ;  at  other  times  they 
are  made  up  mainly  of  enlarged  and  diseased  capillary  arteries  ;  lastly,  there 
is  a  third  species  which  seems  to  partake  of  the  character  of  both  the  others, 
the  two  sets  of  vessels  being  so  intimately  blended  as  to  render  it  impossible 
to  determine  which  predominates. 

These  vascular  growths,  however  constituted,  almost  always  begin  in  the 
substance  of  the  skin,  from  which,  as  they  augment  in  size,  they  gradually 
extend  to  the  cellular  tissue  beneath  ;  they  are  of  a  soft,  spongy  consistence, 
readily  receding  under  pressure,  and  expanding  under  mental  emotion. 
Their  color  is  variable  ;  the  venous  varieties  being  usually  of  a  dark  purple, 
and  the  arterial  of  a  red  scarlet  hue.  The  latter  are  of  a  truly  erectile  cha- 
racter, and  hence  they  commonly  pulsate,  heaving  and  throbbing  synchro- 
nously with  the  contraction  of  the  left  ventricle  of  the  heart.  The  growth 
of  both  varieties  is  generally  steadily  progressive,  and  the  consequence  is 
that  they  often  acquire  a  considerable  bulk. 

Most  of  these  morbid  growths  readily  admit  of  cure,  especially  if  time- 
ously  begun.  This  may  be  effected,  1st,  by  ligation  ;  2dly,  by  excision;  and 
3dly,  by  escharotics. 

In  regard  to  the  causes  of  these  various  malformations,  it  would  be  entirely 
out  of  place  to  inquire  into  them  here.  My  sole  object  has  been  to  bring 
the  subject  briefly  before  the  reader  in  its  practical  relations  ;  any  other  in- 
formation respecting  it  may  readily  be  obtained  by  a  reference  to  the  many 
works  specially  devoted  to  such  discussions.  Some  of  these  malformations 
are  doubtless  owing  to  an  arrest  of  development,  dependent  upon  a  defec- 
tive organization  of  the  germ;  others  are  probably  caused  by  irritation  of 
the  nervous  centres;  while  others,  again,  are  perhaps  due  to  faulty  position 
of  the  foetus  in  the  uterus,  or  violence  inflicted  upon  it  during  gestation. 
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CHAPTER    VII. 

TUMORS,   OR   MORBID    GROWTHS. 

SECT.  I. — GENERAL  OBSERVATIONS. 

What  is  a  tumor  ?  The  best  definition  that,  in  my  judgment,  can  be  given 
of  it  is  that  it  is  an  enlargement  of  a  part,  structure,  or  organ,  produced  by 
abnormal  deposit.  This  abnormal  deposit  may  be  an  entirely  new  formation, 
or  it  may  be  merely  a  superaddition  to  the  original  one.  It  may,  moreover, 
be  benign  or  malignant ;  that  is,  it  may  simply  incommodate  by  its  situation, 
weight,  and  bulk,  or  it  may,  after  a  certain  period,  destroy  not  only  the  part 
in  which  it  appears,  but  also  the  patient.  It  may  be  stated,  as  a  general 
law,  that  most  of  the  benign  tumors,  or  innocuous  growths,  are  the  result 
merely  of  some  alteration  in  the  function  of  the  primitive  tissues;  many, 
indeed,  are  nothing  but  local  hypertrophies,  or  enlargements  produced  by 
inflammatory  deposits,  supernutrition,  or  the  retention  of  some  normal 
secretion.  On  the  other  hand,  malignant  tumors  are  always  caused  by  the 
deposit  of  a  new  substance  which  is  either  entirely  distinct  from  the  natural 
structures,  or  which  bears  but  a  very  faint  resemblance  to  them,  in  its  phy- 
sical, chemical,  and  vital  relations.  The  only  exception,  perhaps,  to  this  law 
is  the  hydatic  tumor,  which,  although  it  is  altogether  foreign  to  the  natural 
organization,  is  of  a  non-malignant  character. 

The  number  of  malignant  formations,  so  far  as  is  at  present  known,  is 
comparatively  small,  while  the  number  of  benign  is  very  considerable.  Oc- 
curring at  nearly  all  periods  of  life,  and  in  nearly  all  the  organs  and  tissues 
of  the  body,  they  possess  certain  features  in  common  with  each  other,  which 
renders  it  necessary  to  study  them  in  a  general  point  of  view.  Such  a  pro- 
ceeding is  indispensable  to  a  correct  appreciation  of  the  structure,  diagnosis, 
and  treatment  of  these  affections.  The  principal  topics  to  be  considered,  in 
connection  with  these  circumstances,  are,  first,  the  physical  properties  of  the 
morbid  growth  ;  secondly,  its  relations  to  the  surrounding  structures ;  and 
thirdly,  its  history. 

1st.  It  would  be  difficult  to  point  out  a  situation  where  tumors  may  not 
occur.  With  the  exception  of  the  tendons,  fibrous  membranes,  cartilages, 
and  bloodvessels,  they  are  found  in  all  parts  of  the  body,  and  it  would  hardly 
be  proper  to  affirm  that  even  these  structures  are  altogether  exempt  from 
them.  As  a  general  rule,  it  may  be  stated  that  malignant  growths  are  most 
common  in  glandular  organs,  as  the  mamma,  liver,  and  mucous  follicles ;  in 
the  cellulo-adipose  tissue,  as  in  the  case  of  melanosis  ;  or  in  the  peritoneum, 
stomach,  bowel,  and  bones,  as  in  that  of  colloid.  Tubercular  deposits  occur 
almost  everywhere  ;  but,  surgically  considered,  more  frequently  in  the  lym- 
phatic glands  than  anywhere  else.  Epithelial  cancer  has  a  peculiar  predi- 
lection for  the  cutaneous  and  mucous  textures  at  the  various  outlets  of  the 
body.  Benign  tumors  are  most  common  in  the  skin,  cellulo-adipose  tissue, 
nose,  uterus,  and  ovary.  Hydatic  formations  are  seen  chiefly  in  the  liver, 
breast,  testicle,  and  bones. 

Tumors  affect  various  forms,  depending  not  merely  upon  the  nature  and 
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amount  of  resistance  offered  to  their  development,  but  also,  in  some  degree, 
upon  the  original  shape  of  the  part  wherein  they  originate.  A  sebaceous 
tumor  is  generally  globular;  a  fatty  one  either  flat  or  pendulous;  a  polypoid 
one  pyriform,  conical,  or  pediculated.  Malignant  growths  are  commonly 
distinguished  by  the  irregularity  of  their  surface,  which  is  often  lobulated,  or 
marked  off  into  ridges  and  depressions. 

In  their  volume,  tumors  range,  in  every  possible  gradation,  from  that  of  a 
millet-seed,  as  in  the  little  granule  on  the  eyelid,  to  that  of  the  patient's  body, 
as  in  ovarian  cysts  and  elephantiasis  of  the  scrotum,  those  enormous  masses 
which  are  sometimes  absolutely  more  bulky  and  heavy  than  the  subject  in 
whom  they  are  developed.  Fatty,  fibrous,  and  osseous  growths  occasionally 
acquire  a  large  size,  but  they  are  almost  the  only  ones  of  their  class  that  do. 
Among  the  heterologous  tumors,  those  which  attain  the  greatest  magnitude 
are  the  encephaloid  and  colloid;  scirrhous,  melanotic,  and  other  formations 
of  this  description,  being  usually  comparatively  small. 

In  respect  to  their  consistence,  some  tumors  are  soft,  some  solid,  some  semi- 
solid. Tumors  containing  serous  fluid,  as  hygromatous  cysts  of  the  neck  and 
of  the  ovary,  are  always  soft  and  fluctuating,  unless  they  are  overlaid  by  a 
large  quantity  of  solid  substance,  when  they  may  partake  of  the  latter  charac- 
ter even  more  than  of  the  former.  Fibrous  and  osseous  tumors  are  known  by 
their  great  hardness,  which  is  equal  to  that  of  the  natural  structures.  Scir- 
rhus  is  the  most  firm  of  the  heteroclite  tumors,  its  name  being  derived  from 
that  circumstance.  Occasionally  one  portion  of  a  tumor  is  soft,  another 
hard,  and  a  third,  perhaps,  semi-liquid.  Ovarian  growths  exhibit  these 
varieties  of  consistence  more  frequently,  and  in  a  more  perplexing  degree, 
than  any  other,  whether  benign  or  malignant. 

The  color  of  a  tumor  is  generally  a  matter  of  secondary  consideration,  as 
it  is  seldom  that  the  morbid  growth  is  sufficiently  exposed  to  admit  of  direct 
inspection,  except  in  some  of  the  mucous  outlets.  In  the  early  stage  of  all 
formations  of  this  kind  that  take  place  beneath  the  external  surface  of  the 
body,  there  is  usually  an  absence  of  discoloration,  and  it  is  only  when  the 
growth  bears  too  heavily  upon  the  skin,  pushing  it  out  in  every  direction,  or 
when  it  manifests  a  disposition  to  ulcerate  and  evacuate  its  contents,  that  it 
causes  the  skin  to  be  red,  livid,  or  purple.  In  tumors  of  the  nose,  uterus, 
and  anus,  color  often  affords  us  great  assistance  in  our  discrimination  of  the 
case.  A  gelatinoid  polyp  can  never  be  mistaken  for  a  fibrous  one,  its  com- 
plexion being  always  a  diagnostic  of  its  character.  It  may  be  assumed,  as  a 
general  rule,  that  the  lighter  a  tumor  is  externally  the  greater  is  the  proba- 
bility of  its  being  benign,  and  conversely. 

Mobility  is  an  important  quality  in  a  tumor,  its  amount  varying  according 
to  the  nature  of  the  affected  organ  and  the  degree  of  resistance  offered  by 
the  surrounding  parts.  Some  morbid  growths  are  never  movable,  others 
always  are,  whatever  may  be  their  age,  volume,  or  situation.  A  sebaceous 
tumor  never  contracts  such  firm  adhesions  as  not  to  be  susceptible  of  being 
pushed  about;  while  an  exostosis  is  always  immovable  from  its  very  com- 
mencement. Most  of  these  formations,  whatever  may  be  their  character, 
contract  adhesions  to  the  surrounding  tissues  as  they  augment  in  age  and 
volume,  their  pressure  exciting  inflammation  and  plastic  deposits,  which  thus 
become  the  bond  of  union  between  the  normal  and  abnormal  structures. 

Tumors  are  endowed  with  various  degrees  of  sensibility,  depending  upon 
the  peculiarity  of  their  structure  and  the  amount  of  compression  exerted  upon 
them  by  the  parts  in  which  they  are  developed.  Most  tumors,  whether  in- 
nocuous or  malignant,  are  free  from  pain  during  their  earlier  stages;  but,  as 
they  increase  in  size,  they  encroach  upon  the  neighboring  tissues  in  such  a 
manner  as  to  interfere  with  their  movements,  and  thus  seriously  compress 
their  nerves,  whilst  the  latter,  in  their  turn,  more  or  less  compress  the  uerves 
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of  the  advancing;  mass.  Occasionally  the  pain  is  characteristic,  as,  for  ex- 
ample, in  scirrhus  of  the  mammary  gland.  Encysted  tumors  of  the  skin  are 
usually  entirely  free  from  pain,  or,  if  there  be  any  pain,  it  is  the  result  of 
accidental  circumstances. 

2dly.  In  regard  to  the  relations  which  tumors  bear  to  the  surrounding 
structures,  several  circumstances  deserve  to  be  noticed.  The  first  is  the 
manner  in  which  they  are  bound  down,  or  inclosed  in  their  habitation. 
Every  tumor  must  necessarily  have  an  appropriate  residence,  but,  like  a  set- 
tler in  a  new  country,  it  is  seldom  content  with  the  spot  originally  assigned 
to  it.  On  the  contrary,  soon  lacking  room,  it  is  sure  to  encroach  upon,  fret, 
and  worry  the  parts  around  it,  which,  as  already  seen,  are  not  slow  to  resent 
the  invasion.  Mutual  oppression  and  mutual  discomfort  are  the  result,  The 
healthy  structures  successfully  resist  for  a  while  the  intrusion,  but  gradually 
they  yield  before  the  enlarging  mass,  which  thus  often  converts  the  muscles 
into  mere  ribbons  and  the  bones  into  mere  shells.  Function,  too,  may  be 
seriously  interfered  with  ;  the  ranula  filling  the  mouth,  the  goitre  compressing 
the  neck,  and  the  polyp  closing  the  womb. 

In  the  second  place,  as  the  tumor  progresses,  it  is  apt,  either  by  the  con- 
tinued pressure  which  it  exerts  upon  the  superimposed  parts,  or  in  consequence 
of  the  gradual  decay  of  its  own  structure,  to  produce  ulceration,  followed  by 
more  or  less  discharge.  This  tendency,  although  most  conspicuous  in  the 
heteroclite  formations,  is  not  peculiar  to  them,  but  is  also  witnessed  in  some 
of  the  benign  growths,  as  the  encysted  and  adipose.  Large  vessels  are 
sometimes  laid  open  during  the  progress  of  the  disease,  thereby  inducing  co- 
pious hemorrhage. 

Tumors  often  occasion  serious  disease  in  the  surrounding  lymphatic  gan- 
glions. This  is  particularly  true  of  malignant  tumors,  in  some  of  which  it 
forms  a  very  conspicuous  and  almost  unmistakable  feature.  In  cancer  of  the 
jaw  the  ganglions  of  the  neck  enlarge  ;  of  the  breast,  the  ganglions  of  the 
axilla ;  and  of  the  testicle,  the  ganglions  of  the  groin  ;  either  by  actual  ex- 
tension of  the  morbid  action,  or  from  sympathetic  irritation. 

Finally,  an  intimate  sympathy  exists  between  tumors  and  the  constitution, 
operating  at  one  time  beneficially,  at  another,  prejudicially.  The  progress 
of  malignant  growths  is  often  stayed  for  months  and  years,  simply  byatten- 
tion  to  the  general  health  ;  on  the  other  hand,  it  is  frequently  astonishingly 
hastened  by  disorder  of  the  system,  and,  in  fact,  by  whatever  has  a  tendency 
to  produce  derangement  of  the  secretions,  especially  those  of  the  liver,  uterus, 
and  kidneys. 

3dly.  The  history  of  the  case  often  furnishes  important  points  of  compa- 
rison. Tumors  occur  at  all  periods  of  life,  in  both  sexes,  in  all  classes  of 
society,  and  in  all  varieties  of  temperament.  Certain  forms  of  malignant 
disease,  however,  are  most  common  at  one  period,  and  others  at  another. 
Thus,  scirrhus  is  almost  peculiar  to  elderly  subjects,  while  encephaloid  is 
most  frequent  between  the  ages  of  twenty  and  fifty.  The  scrofulous  tumor 
is  most  common  in  childhood  and  adolescence.  Benign  growths  of  every 
description  arc  often  observed  in  early  life,  but  the  greatest  number  of  cases 
occur  in  young  adults. 

Rapidity  of  growth  and  great  bulk  imply  inordinate  vascular  activity,  and 
lead  to  a  suspicion  of  malignancy.  There  is  no  tumor  that  attains  so  great 
a  bulk  in  so  short  a  time  as  the  encephaloid,  and  certainly  none  that  is  more 
surely  fatal.  Ovarian  cysts  of  the  non-malignant  type,  often  acquire  an 
astonishing  development  in  a  comparatively  brief  space.  Sebaceous,  poly- 
pous, osseous,  and  fatty  tumors,  on  the  contrary,  usually  grow  slowly,  and 
occasionally  even  enjoy  a  period  of  repose. 

Constitutional  involvement  may  be  occasioned  by  sheer  malignancy,  or  by 
the  injurious  effects  exerted  by  the  morbid  growth  upon  important  structures 


GENERAL    OBSERVATIONS  —  BENIGN    TUMORS.  231 

in  its  neighborhood.  In  general,  rapidity  of  development,  large  size,  and 
early  formation  of  adhesions,  along  with  enlargement  of  the  lymphatic  gan- 
glions, and  constitutional  disorder,  may  be  regarded  as  evidences  of  a  ma- 
lignant tendency. 

Certain  tumors  have  a  disposition  to  return  after  extirpation  ;  others,  on 
the  contrary,  never  relapse.  All  malignant  growths,  without  exception, 
possess  this  repnllulating  tendency,  and  hence  their  removal  is  rarely  followed 
by  a  permanent  cure.  Relapse,  however,  may  also  occur  when  the  tumor  is 
perfectly  benign,  but  then  it  is  generally  dependent  upon  imperfect  extirpa- 
tion. Thus,  an  encysted  tumor  will  almost  be  certain  to  recur  if  a  portion 
of  its  sac  be  left  behind. 

It  is  seldom  that  a  tumor  disappears  spontaneously;  nevertheless,  such  an 
occurrence  is  possible,  and  there  are  several  ways  in  which  it  may  be  effected, 
as  by  absorption,  enucleation,  ulceration,  and  gangrene.  The  former  of  these 
modes  of  cure  is  the  most  common  ;  one  of  the  best  examples  of  it  occurs 
in  the  scrofulous  tumor,  so  frequently  met  with  in  the  neck  and  about  the 
angle  of  the  jaw  in  strumous  children,  from  exposure  to  cold  and  derange- 
ment of  the  digestive  organs.  The  disease  essentially  consists  in  an  inflam- 
matory enlargement  of  one  or  more  lymphatic  ganglions,  which  after  having 
existed  perhaps  for  years,  finally  goes  away  without  any  assignable  cause, 
merely,  to  all  appearance,  in  consequence  of  an  improved  state  of  the  general 
health,  and  of  a  change  in  the  nutrition  of  the  part. 

Sometimes  a  tumor  becomes  enucleated,  and  drops  off,  leaving  perhaps 
merely  its  inclosing  cyst.  It  is  thus  that  the  fibrous  tumor  of  the  uterus  is 
occasionally  detached;  and  the  same  thing  may  happen  to  an  exostosis,  par- 
ticularly if  it  be  large  and  situated  upon  the  skull.  In  such  cases  the  vascu- 
lar connection  between  the  morbid  growth  and  the  circumjacent  structures 
is  probably,  as  a  preliminary  step,  in  a  great  degree  destroyed,  so  that  the 
tumor,  gradually  dying  and  acting  as  a  foreign  body,  is  at  length  cast  off  by 
the  living  tissues. 

A  cure  is  occasionally  effected  by  profuse  suppuration,  or,  more  correctly 
speaking,  by  suppuration  and  ulceration.  The  kind  of  tumor  most  easily 
influenced  in  this  way  is  the  scrofulous,  which  is  either  completely  disinte- 
grated and  broken  down,  or  it  is  dissected  off  by  ulcerative  action,  and  is 
finally  detached  as  an  effete  substance. 

Lastly,  gangrene  seizing  upon  a  tumor  may  so  interfere  with  its  circulation 
as  effectually  to  destroy  its  vitality.  Such  an  occurrence,  although  very  rare, 
may  take  place  in  a  malignant  as  well  as  in  a  benign  growth.  Some  years 
ago,  I  attended  an  elderly  lady  on  account  of  scirrhus  of  the  mammary  gland; 
after  the  disease  had  been  going  on  for  upwards  of  a  year,  the  carcinomatous 
structures  were  suddenly  attacked  by  gangrene,  and  in  less  than  a  week  they 
dropped  off  in  the  form  of  a  black  slough,  leaving  in  their  stead  a  large 
excavated  cavity. 


SECT.  II. — BENIGN  TUMORS. 

The  benign  or  non-malignant  tumors  may  be  arranged  under  the  following 
heads:  1.  Hypertrophic;  2,  vascular;  3,  adipose;  4,  horny;  5,  fibrous; 
6,  cartilaginous;  7,  osseous;  8,  calcareous;  9,  neuromatous;  10,  cystic; 
11,  hydatic  ;  12,  polypoid;  and  13,  myeloid.  The  latter,  however,  must, 
for  the  present,  occupy  an  equivocal  position  in  this  arrangement.  As  for 
myself,  I  have  very  little  doubt  but  that  it  will  ultimately  be  found  to  be 
merely  a  variety  of  encephaloid. 
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1.    HYPERTROPHIC  TUMORS. 

I  employ  the  terra  "hypertrophic"  to  designate  a  class  of  tumors  which 
are  produced  by  the  gradual  enlargement  of  an  organ,  in  consequence  of  an 
increase  of  its  nutrition.  A  good  type  of  this  form  of  tumor  occurs  in  the 
thyroid  body,  in  what  is  generally  known  as  goitre.  This  affection,  which 
commonly  begins  very  early  in  life,  consists  essentially  in  an  abnormal  de- 
velopment of  the  component  elements  of  the  gland,  simply  as  the  result  of 
a  preternatural  supply  of  blood.  What  the  immediate  cause  of  this  increased 
supply  is  does  not  admit  of  easy  explanation.  It  is  possible,  although  pro- 
blematical, that  it  may  originally  depend  upon  inflammatory  irritation  ;  but, 
even  if  this  be  true,  it  can  hardly  be  supposed  that  this  action  would  con- 
tinue through  a  series  of  twenty,  thirty,  and  even  fifty  years,  as  we  know  it 
often  does,  from  the  steady  and  persistent  increase  of  the  morbid  mass. 
Whatever,  therefore,  may  set  the  process  in  motion  must,  after  a  time,  cease 
to  exert  its  influence,  while  the  perverted  movement,  once  begun,  daily  pro- 
gresses, until  the  structures  affected  by  it  are  incapable  of  further  change. 
This  idea  derives  additional  support  from  the  fact  that  goitre,  after  having 
attained  a  certain  degree  of  development,  often  remains  stationary  for  a  long 
period,  when,  perhaps  suddenly  and  without  any  obvious  cause,  it  again  com- 
mences to  grow.  If  such  a  tumor  be  examined  in  its  earlier  stages,  it  will 
be  found  that,  while  the  tissues  are  unnaturally  red,  firm,  and  distinct,  and 
that,  while  the  thyroid  arteries  which  supply  them  with  blood  are  unnaturally 
voluminous,  there  is  no  evidence  whatever  of  plastic  deposits  justifying  the 
belief  that  inflammation  had  any  agency  in  the  production  of  these  changes. 
If,  at  a  later  period  in  the  disease,  we  find  various  morbid  products,  such  as 
the  pathologist  is  accustomed  to  regard  as  the  consequence  of  inflammation, 
it  only  shows  that  they  are  the  result  of  secondary  causes,  developed  during 
the  progress  of  the  hypertrophy,  which  is  itself,  no  doubt,  often  a  source  of 
inflammation  to  the  affected  tissues. 

Hypertrophy  of  the  prostate  gland,  generally  described  as  senile  enlarge- 
ment, is  often  produced  in  a  similar  way.  The  same  cause  usually  presides 
over  the  development  of  those  enormous  growths  of  the  mamma  which  are 
occasionally  observed  in  young  females,  in  which  that  organ  has  been  known 
to  acquire  a  bulk  many  times  exceeding  the  natural  one.  Congenital  enlarge- 
ment of  the  tongue  affords  another  well-marked  example  of  the  same  mode 
of  formation. 

A  chronically  enlarged  tonsil  is  another  specimen  of  this  form  of  tumor, 
only  that  the  hypertrophy  is  usually  attended  with  an  inordinate  amount  of 
plastic  deposit.  The  inflammation,  however,  after  a  time,  frequently  disap- 
pears ;  but  not  so  the  enlargement.  On  the  contrary,  when  it  has  once  been 
fairly  established,  it  often  steadily  progresses  until  the  gland  has  attained  an 
enormous  bulk,  simply  in  consequence  of  the  increased  nutrition  of  its  proper 
tissues,  aided  by  occasional  subsequent  attacks  of  inflammation,  to  which  the 
parts  are  always  remarkably  prone  after  having  once  been  assailed  by  this 
disease. 

The  encysted  tumor  of  the  skin,  the  common  sebaceous  tumor  of  authors, 
is  essentially  a  hypertrophic  formation,  awakened  by  obstruction  of  the  outlet 
of  a  skin  follicle,  caused  either  by  inflammation  or  by  the  impaction  of  seba- 
ceous matter.  The  natural  secretion  being  thus  retained,  presses  upon  the 
walls  of  the  follicle  in  every  direction,  thus  inviting  a  preternatural  afflux  of 
blood,  probably  attended,  in  the  first  instance,  by  interstitial  deposits,  but 
gradually  subsiding  as  the  cyst  becomes  tolerant  of  the  presence  of  the  altered 
and  now  foreign  substance.     That  this  is  true  does  not  admit  of  doubt,  espe- 
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cially  if  we  reflect  upon  the  fact  that  this  form  of  tumor  often  steadily 
increases  for  many  years  without  any  demonstrable  evidence  of  inflammatory 
irritation. 

To  the  same  category  as  the  above  affections  belong  those  chronic  lesions 
of  the  lymphatic  ganglions  in  which  there  is  not  only  more  or  less  augmenta- 
tion of  their  volume,  but  marked  induration  and  alteration  of  their  proper 
tissue.  Sometimes  a  large  tumor  is  formed  in  this  way  by  a  single  gland,  but, 
in  general,  such  growths  cpnsist  of  an  agglomeration  of  several  bodies  of  this 
kind,  united  so  as  to  form  a  bulky  mass,  of  a  nodulated  character,  and  of  ex- 
traordinary firmness. 

If  we  adopt  the  term  which  I  have  here  employed  to  designate  these 
changes,  we  shall  be  able  to  dispense  altogether  with  the  word  "  sarcoma," 
introduced  by  Mr.  Abernethy,  and  so  constantly  used  since  his  time,  in  re- 
ference to  certain  alterations  produced  in  our  organs  as  a  consequence  either 
of  simple  supernutrition  or  inflammatory  deposits,  or  both  conjoined.  Sar- 
coma literally  signifies  flesh,  and  is  therefore  wholly  inapplicable,  not  only  to 
this  but  also  to  every  other  form  of  morbid  growth,  which  never  has  any  re- 
semblance, not  even  the  faintest,  to  flesh.  The  sarcomatous  testicle,  for  ex- 
ample, as  it  was  formerly  called,  in  conformity  with  the  nomenclature  of  the 
English  surgeon,  is  merely  a  chronic  enlargement  of  that  organ,  the  result  of 
inflammatory  deposits  and  supernutrition  of  its  proper  structures. 

The  mammary  gland  not  unfrequently  enlarges  in  a  similar  manner,  its 
substance  being  indurated  and  distinctly  defined,  but  not  so  completely 
masked  as  to  lose  all  trace  of  its  primitive  character.  The  organ  is  simply 
hypertrophied,  and  is  therefore  capable,  under  judicious  management,  of  re- 
gaining its  natural  properties. 

Much  is  to  be  expected  from  medical  treatment  in  this  class  of  tumors. 
The  remedies  upon  which  our  chief  reliance  is  to  be  placed  are  purgatives 
and  sorbefacients,  with  strict  attention  to  the  diet.  Occasionally,  valuable 
aid  is  derived  from  topical  bleeding,  especially  when  there  is  decided  evidence 
of  overaction  with  tendency  to  plastic  effusion  from  inflammatory  accession. 
The  bowels  having  been  duly  attended  to,  the  best  internal  remedies  are,  in 
the  more  recent  cases,  the  milder  forms  of  mercury,  and,  in  the  more  chronic, 
the  different  preparations  of  iodine,  of  which  Lugol's  solution  and  the 
iodide  of  potassium  are  entitled  to  preference.  The  object  is  to  change 
capillary  action  and  to  promote  absorption  of  redundant  material,  whether 
the  product  merely  of  simple  or  of  perverted  nutrition.  The  action  of 
internal  remedies  is  generally  very  much  increased,  under  such  circum- 
stances, by  local  applications,  employed  so  as  to  excite  the  secernents  without 
irritating  the  skin.  They  may  consist  of  unguents,  embrocations,  or  lini- 
ments, used  several  times  in  the  twenty-four  hours,  their  beneficial  effects 
being  aided  by  rest  and  other  means  calculated  to  favor  restoration  of  struc- 
ture and  function.  Blistering  occasionally  exerts  a  most  powerful  influence 
in  affording  relief.  Cutting  off  the  supply  of  blood  to  the  part  by  tying  the 
main  artery  leading  to  it  has  sometimes  been  successfully  practised.  Exci- 
sion is  performed  only  as  a  dernier  resort;  partial,  as  in  the  case  of  an  en- 
larged tonsil,  complete,  as  when  the  mammary  gland  or  a  lymphatic  ganglion 
is  involved. 

2.    VASCULAR  TUMORS. 

The  vascular  tumor,  of  which  a  good  idea  may  be  formed  by  reference  to 
fig.  25,  essentially  consists,  as  the  name  implies,  of  a  network  of  small  blood- 
vessels, connected  together  by  areolar  substance.  It  is  generally  met  with 
as  a  congenital  affection,  its  foundation  being  laid  during  fcetal  life,  and  it  is 
uot  uncommon  for  it  to  acquire  a  considerable  bulk  before  birth.    Most  gene- 
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rally,  however,  it  is  quite  diminutive  when  the  child  is  born,  and  it  often 

continues  so  until  some  time  after, 
pi£r-  25.  when,    perhaps,   all   of  a   sudden, 

and  without  any  assignable  cause, 
it  takes  a  new  start,  growing  with 
remarkable  rapidity.  The  ordinary 
sites  of  the  vascular  tumor  are  the 
head,  face,  and  mucous  membranes, 
especially  that  of  the  rectum,  where 
it  often  presents  itself  in  the  form 
of  what  is  called  an  internal  pile. 
Their  color  ranges  from  a  deep 
rose  to  scarlet  or  purple.  They 
are  of  a  soft,  spongy  consistence, 
and  vary  in  size  from  that  of  a  mus- 
tard seed  to  that  of  a  fcetal  head. 

The  vascular  tumor  exhibits 
considerable  variety  of  structure ; 
being  sometimes  essentially  com- 
posed of  veins,  sometimes  of  arte- 
ries, and  sometimes,  again,  of  both 
arteries  and  veins  together,  so 
equally  balanced,  in  number  and 
caliber,  as  to  render  it  difficult  to 
determine  which  predominate. 
When  the  tumor  is  of  an  arterial 
character  it  generally  pulsates  syn- 
chronously with  the  left  ventricle  of  the  heart,  and  constitutes  a  real  erectile 
growth,  similar  to  that  of  the  cavernous  body  of  the  penis.  As  these  for- 
mations will  claim  special  attention  in  the  chapter  on  the  diseases  of  the  vas- 
cular system,  no  further  notice  of  them  will  here  be  necessary. 


Vascular  tumor  of  the  scalp. 


3.    FATTY  TUMORS. 

The  fatty  tumor  is  quite  common.  It  may  occur  in  any  part  of  the  body, 
with  the  exception,  perhaps,  of  the  palm  of  the  hand,  the  sole  of  the  foot, 
fingers,  and  toes.  It  is  seen,  however,  more  frequently  about  the  back, 
shoulder,  and  neck,  than  in  any  other  regions.  The  upper  eyelid  is  also  a 
common  seat  of  it.  Sometimes,  but  more  rarely,  it  occurs  in  the  orbit  of 
the  eye,  in  the  walls  of  the  abdomen,  in  the  perineum,  the  labium,  and  un- 
derneath the  tongue,  and  even  in  the  substance  of  this  organ.  Large  masses 
of  this  kind  occasionally  form  in  the  internal  cavities  of  the  body,  as  in  the 
omentum  and  mesentery,  and  around  the  kidneys. 

The  number  of  fatty  tumors  varies,  in  different  cases,  from  one  to  several 
hundred.  In  general,  they  are  solitary,  or,  at  most,  there  are  only  two  or 
three,  occupying  different  regions  of  the  body,  or  grouped  more  or  less 
closely  together.  In  a  medical  gentleman,  aged  thirty-eight,  who  attended 
ray  lectures  some  years  ago,  I  counted  upwards  of  two  hundred,  from  the 
volume  of  a  small  pea  up  to  that  of  a  large  marble.  They  all  had  a  doughy, 
inelastic  feel,  and  most  of  them  were  of  a  globular  shape ;  a  few  were 
slightly  flattened,  or  compressed.  They  were  situated  principally  on  the 
forearms,  the  inside  of  the  thighs,  the  loins,  abdomen,  and  pectoral  muscles, 
the  latter  of  which  were  literally  covered  with  them.  None  existed  on  the 
head,  neck,  and  upper  part  of  the  back.  The  general  health  was  good,  and 
the  tumors  had  been  first  observed  about  sixteen  years  previously.  During 
two  severe  attacks  of  acute  disease,  accompanied  with  great  emaciation,  many 
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of  them  entirely  disappeared.  To  satisfy  myself  of  the  true  nature  of  these 
tumors,  I  was  permitted  to  remove  one,  about  the  size  of  a  filbert,  which 
proved  to  be  composed  entirely  of  fatty  matter. 

In  their  volume,  these  tumors  vary  from  that  of  a  small  pea  to  that  of  an 
adult  head.  Sometimes,  indeed,  they  are  much  larger,  measuring  many 
inches  in  diameter,  and  projecting  a  great  distance  beyond  the  surface.  Pro- 
fessor Leidy  presented  to  me,  a  short  time  since,  a  section  of  a  fatty  tumor 
which  weighed  upwards  of  seventy  pounds  ;  it  had  been  developed  in  the 
abdomen  of  an  elderly  person,  and  contained  large  masses  of  bony  matter. 
Dr.  Bray,  of  Evansville,  Indiana,  some  years  ago,  extirpated  a  fatty  tumor 
which  weighed  nearly  forty  pounds.     The  patient  made  a  good  recovery. 

In  their  shape,  fatty  tumors  are  generally  somewhat  globular,  with  a  lobu- 
lated  surface ;  but  as  they  augment  in  volume  they  are  liable  to  become  elon- 
gated, and  to  assume  a  pyrifbrm,  gourd-like,  or  pediculated  configuration. 
These  changes,  which  are  well  represented  in  fig.  26,  no  doubt  depend  upon 
their  weight,  by  which  they  are  gradually  dragged  out  of  their  original 
shape,  as  well  as  position.     For 

the  same  reason  they  sometimes  Fig-  26. 

shift  their  seat,  descending  from 
the  point  where  they  originally 
appeared  to  one  below  it,  per- 
haps several  inches  distant.  Thus, 
a  fatty  tumor  developed  in  the 
groin,  has  been  known,  in  time, 
to  pass  down  between  the  scro- 
tum and  the  thigh.  This  migra- 
tory tendency,  which  is  interest- 
ing as  a  matter  of  diagnosis,  is 
most  common  in  those  parts  of 
the  body  which  are  abundantly 
supplied  with  loose  cellular  sub- 
stance, and  in  those  cases  in 
which  the  tumor  has  a  large  bulk 
and  a  pediculated  attachment. 

Fatty  tumors  are  always  in- 
vested with  a  capsule,  by  which 
they  are  connected  with  the  sur- 
rounding structures,  and  through 
which  they  obtain  their  vessels, 
nerves,  and  absorbents.  This 
covering  is  not  a  new  formation, 
produced  by  inflammatory  action, 
but  is  the  result  simply  of  a  con- 
densation of  the  circumjacent  cellular  substance;  hence  it  varies  very  much 
in  its  appearance  in  different  cases  and  in  different  circumstances.  In  the 
early  stage  of  the  affection,  and  especially  when  the  tumor  is  diminutive,  it 
is,  in  general,  very  thin,  soft,  elastic,  and  transparent ;  but  in  cases  of  long 
standing  and  large  size,  it  is  always  more  or  less  dense,  firm,  resisting,  and 
of  a  fibro-cel hilar,  or  distinctly  fibrous  texture.  Its  thickness  ranges  between 
a  mere  film  and  a  layer  of  a  line  or  more  in  depth.  External  pressure,  espe- 
cially if  long  continued,  and  the  pressure  also  of  one  part  of  the  tumor  upon 
another  part,  no  doubt  exert  an  important  influence  upon  the  anatomical  cha- 
racter of  this  investiture,  serving  to  adapt  it  to  the  varying  circumstances  of 
the  shape  and  bulk  of  the  morbid  growth.  The  adhesion  of  the  capsule  to 
the  skin  is  sometimes  remarkably  close,  requiring  great  care  in  separating  it. 

Attached  to  the  inner  surface  of  this  covering  are  numerous  processes, 
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Fig.  27. 


which  dip  into  the  interior  of  the  morbid  growth,  separating  it  into  lobes, 
lobules,  and  granules,  until  the  component  tissues  are  resolved  into  their  ulti- 
mate elements.  These  processes  are  usually  very  delicate  ;  but  occasionally, 
as  when  there  is  a  hypertrophous  condition  of  the  fibro-cellular  substance, 
they  are  quite  dense  and  tough,  forming  distinct  bands,  of  a  whitish  or  gray- 
ish color,  between  the  different  structures. 

Fatty  tumors  do  not  receive  much  blood,  at  least  not  as  a  general  rule  ; 
hence  they  seldom  bleed  much  when  they  are  extirpated.  It  is  only  when 
they  are  of  large  size,  or  when  they  grow  very  rapidly,  that  they  are  likely 
to  be  very  vascular.  The  capsule  and  its  processes  serve  to  conduct  the  ves- 
sels into  the  interior  of  the  tumor,  and  to  direct,  as  it  were,  the  distribution 
of  their  branches  and  ramifications.  As  the  morbid  mass  is  always  free  from 
pain,  and  is  tolerant  of  the  rudest  manipulation,  it  may  be  concluded  that  it 
receives  very  few  nerves.  Its  absorbent  vessels  are  also  few  in  number.  It 
may,  furthermore,  be  inferred  that,  inasmuch  as  the  general  health  is  usually 
unimpaired  throughout  the  whole  progress  of  the  affection,  however  long  it 
may  continue,  it  does  not  possess  any  important  sympathetic  relations  with 
the  general  economy. 

The  minute  structure  of  this  form  of  tumor  is  well  displayed  in  fig.  27. 
It  is  made  up  of  cells,  exactly  similar  to  those 
of  natural  fat,  interspersed  through  areolar 
tissue,  as  seen  in  the  larger  drawing  ;  the  small 
figure  a  represents  isolated  cells,  showing  the 
crystalline  nucleus  of  margaric  acid.  Various 
other  substances,  of  an  adventitious  character, 
generally  present  themselves  upon  the  field  of 
the  microscope,  in  the  form  of  molecules,  gra- 
nules, and  globules,  especially  in  old  fatty 
growths.  It  is  upon  these  accidental  occur- 
rences that  some  pathologists  have  attempted 
to  found  certain  subdivisions  of  the  fatty  tumor, 
which,  while  they  are  of  doubtful  histological 
propriety,  are  altogether  destitute  of  practical 
value. 

Fatty  growths  are  most  common  in  the  subcutaneous  cellular  tissue,  but 
they  are  not  confined  to  this  substance;  for  in  many  cases  they  send  prolong- 
ations around  the  muscles,  tendons,  fasciae,  vessels,  and  other  structures. 
Thus  a  fatty  tumor  of  the  neck  has  been  known  to  extend  deeply  between  the 
trachea  and  oesophagus,  or  to  dip  in  between  the  carotid  artery  and  jugular 
vein,  or  to  pass  down  behind  the  sternum  and  clavicle  into  the  chest.  A 
fatty  growth  of  the  wall  of  the  abdomen  sometimes  extends  into  the  cavity 
of  that  name;  and,  on  the  other  hand,  such  a  tumor  occasionally  begins  in 
the  subperitoneal  cellular  tissue,  and  ultimately  descends  through  the  inguinal 
canal,  or  some  abnormal  outlet,  down  into  the  scrotum,  thus  simulating  hernia 
of  the  groin.  It  must  be  obvious  that  all  such  arrangements,  which,  however, 
are  fortunately  rare,  must  greatly  embarrass  both  our  diagnosis  and  our 
attempts  to  remove  the  morbid  mass. 

Fatty  tumors  are  soft,  doughy,  and  semi-elastic ;  properties  which,  in 
general,  enable  the  surgeon  readily  to  distinguish  them  from  other  morbid 
growths.  Their  boundaries  are  usually  well  defined,  especially  when  they 
are  superficial  or  pediculated.  Sometimes,  however,  they  are  insensibly  lost 
in  the  surrounding  parts,  being  spread  out  beneath  the  skin,  and  sending 
processes  among  the  muscles,  or  their  fasciculi.  In  many  cases  they  have 
an  irregular,  lobulated  surface;  while  in  other  cases,  and  perhaps  in  the 
majority,  they  are  perfectly  smooth  and  uniform.  There  is  no  enlargement 
of  the  subcutaneous  veins,  no  disease  of  the  skin,  no  pain,  and  no  tenderness 
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on  pressure.  The  progress  of  the  tumor  is,  in  fact,  quite  indolent;  the  only 
inconvenience  which  the  patient  experiences  being  caused  by  its  weight  and 
bulk.  The  general  health  is  usually  perfect.  These  circumstances,  with  a 
careful  consideration  of  the  history  of  each  case,  will  commonly  serve  to  dis- 
tinguish fatty  tumors  from  other  morbid  growths,  whether  benign  or  malig- 
nant in  their  character. 

Fatty  tumors  are  liable  to  inflammation,  suppuration,  ulceration,  and  gan- 
grene. These  events,  however,  are  very  infrequent,  and  are  usually  induced 
by  mechanical  pressure,  by  caustic  applications,  and  by  inefficient  nourish- 
ment, in  consequence  of  a  loss  of  their  vascular  and  nervous  supply  from  the 
pendulous  or  overgrown  character  of  the  morbid  mass.  In  a  tumor  of  this 
kind,  about  the  volume  of  an  orange,  which  I  removed  many  years  ago  from 
the  top  of  the  left  shoulder  of  a  girl  of  eighteen,  the  ulcer  had  a  remarkably 
foul,  unhealthy  aspect,  with  thin,  everted  edges ;  the  pain  was  at  times  quite 
severe,  and  the  discharge  was  of  a  sanious  nature,  intermixed  with  globules 
of  fat.  Various  attempts  had  been  made,  but  without  success,  to  heal  it  up, 
and  no  cause  could  be  assigned  for  its  formation.  The  general  health  had 
been  a  good  deal  impaired,  and  for  some  time  past  there  had  been  irregu- 
larity of  the  menstrual  function.  The  ulcer  was  included  in  the  incisions, 
and  a  speedy  recovery  was  the  result. 

When  the  fatty  tumor  becomes  inflamed,  it  may  suppurate,  the  pus  occur- 
ring either  as  an  infiltration  or  as  a  distinct  abscess.  Occasionally  it  serves 
as  a  nidus  for  the  deposit  of  osseous  matter,  as  in  the  case  already  referred  to. 

Again,  such  tumors  now  and  then  undergo  a  sort  of  fibrous  or  cartilaginous 
degeneration,  not  uniformly,  but  at  certain  points  of  their  extent.  Nodules, 
varying  in  size  from  a  hazel-nut  to  a  pullet's  egg,  may  thus  be  formed,  having 
a  firm,  characteristic  consistence,  more  or  less  movable,  and  contrasting  sin- 
gularly with  the  other  structures.  Finally,  they  occasionally  contain  cysts 
filled  with  various  kinds  of  substances,  as  oily,  serous,  or  gelatinous.  The 
walls  of  the  cysts  may  be  very  thin  and  transparent,  or  thick,  opaque,  and 
perhaps  even  partially  calcified. 

It  is  not  easy  to  determine  how  fatty  tumors  are  developed.  The  difficulty 
which  surrounds  the  subject  is  not  cleared  up  by  assuming  that  they  are 
merely  hypertrophies  of  the  natural  adipose  tissue.  This  is  doubtless  the 
fact;  but  we  cannot  explain  why  such  an  occurrence  should  take  place  at 
one  point  rather  than  at  another,  or  why,  indeed,  it  should  happen  at  all. 
The  exciting  cause  of  the  morbid  growth  has  sometimes  been  traced  to  ex- 
ternal injury,  as  a  blow,  contusion,  or  steady  mechanical  compression;  but  in 
the  generality  of  cases  no  reason  whatever  can  be  assigned  for  its  production. 

Both  sexes  are  liable  to  this  formation,  but  whether  in  an  equal  degree  or 
not,  is  not  ascertained.  It  is  most  common  in  young  adults  and  middle-aged 
persons. 

The  medical  treatment  of  this  class  of  morbid  growths  is  most  unsatis- 
factory ;  for  there  is  no  remedy  of  which  we  have  any  knowledge  that  is  ca- 
pable of  arresting  its  progress,  or  causing  its  removal.  If  the  reverse  is  oc- 
casionally the  case,  it  serves  only  as  an  exception  to  the  rule,  and  nothing 
else.  The  instance  of  Mr.  Brodie,  in  which  he  succeeded  in  removing  a  large 
mass  of  fat  from  a  man's  chin  and  neck,  by  the  free  and  persistent  use  of  the 
solution  of  potassa,  may  be  regarded  as  a  remarkable  example  of  unexpected 
success.  He  commenced  with  half  a  drachm  of  the  fluid  three  times  a  day, 
and  gradually  increased  the  duse  to  a  drachm.  At  the  end  of  a  month  there 
was  a  sensible  diminution  in  the  volume  of  the  tumor,  which  steadily  con- 
tinued as  long  as  the  medicine  was  persevered  in.  Some  time  afterwards 
Mr.  Brodie  substituted  the  tincture  of  iodine,  which  had  just  then  come  into 
use,  but  the  tumor  again  increased.  Finding  this  to  be  the  case,  the  alkali 
was  resumed  and  continued,  off  and  on,  until  the  tumor  was  almost  entirely 
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dispersed.  Altogether,  the  man  took  an  enormous  quantity  of  the  medicine. 
I  am  not  aware  that  the  same  happy  effects  have  been  realized  from  tins 
remedy  by  other  practitioners.  .  , 

All  local  applications  are  equally  unavailing.  This  is  true  al.ke  of  steady 
and  systematic  compression,  of  mercurial  and  other  inunctions  and  of  no- 
tions with  stimulating  liniments  and  embrocations.  The  absorbent  vessels  in 
these  tumors  are  few  and  feeble,  and  this  is  probably  the  reason  why  all 
remedies  of  this  description  are  so  utterly  valueless  as  curative  agents. 

The  manner  of  excising  such  tumors  is  generally  sufficiently  simple.  Any 
diseased  skin  that  may  exist  should  be  removed  along  with  the  morbid  mass, 
which  should  be  enucleated  by  a  rapid  dissection,  care  being  taken  that  not 
a  particle  of  the  deposit  is  left  behind  ;  otherwise  reproduction  may  take 
place.  When  the  tumor  is  superficial  the  operation  is  easily  performed  and 
soon  over :  but  when  it  is  deep-seated,  or  when  it  sends  processes  among  the 

surrounding  structures,  it  may 
Fig.  28.  be  one  of  great  difficulty  and 

perplexity,  requiring  the  most 
consummate  skill  for  its  suc- 
cessful execution,  and  the  most 
thorough  knowledge  of  the 
anatomy  of  the  parts.  For  the 
reasons  already  mentioned,  the 
operation  is  sometimes  nearly 
bloodless.  I  have,  indeed,  sel- 
dom found  it  necessary  to  ap- 
ply more  than  two  or  three 
ligatures,  whatever  may  have 
been  the  volume  of  the  tumor. 

4.    HORNY  TUMORS. 


The  skin  is  occasionally  the 
seat  of  a  very  curious  growth, 
known  as  the  horn-like  excres- 
cence, from  its  resemblance  to 
the  horn  of  the  sheep  and  goat. 
A  more  appropriate  name 
would  be  the  horny  tumor.  It 
is  met  with  principally  in  those 
parts  of  the  body  which  abound 
in  sebaceous  follicles,  as  the 
face  and  forehead.  In  seventy- 
one  cases  collected  by  Yille- 
neuve,  the  tumor  in  twenty-six 
was  seated  on  the  scalp,  in  five 
on  the  nose,  in  two  on  the 
cheek,  in  one  on  the  lower  jaw, 
in  four  on  the  chest,  in  four  on 
the  back,  in  three  on  the  anus 
and  penis,  in  four  on  the  but- 
tocks, in  twelve  on  the  thigh, 
in  two  on  the  knee,  in  two  on  the  ham,  in  one  on  the  leg,  and  in  three  on 
the  foot.  In  the  cases  that  have  come  under  my  own  observation,  it  was 
seated  on  the  lower  lip,  the  ear,  and  the  chin  ;  others  have  met  with  it  on 
the  scrotum  and  hand.  It  appears  to  occur  with  nearly  equal  frequency  in 
both  sexes,  and  it  occasionally  begins  at  a  very  early  period  of  life,  although 


Horny  excrescence  growing  from  the  scalp. 


HORNY    TUMORS.  239 

in  the  great  majority  of  instances  it  does  not  come  on  until  after  the  age  of 
forty.  In  two  cases  I  have  seen  small  but  well-marked  growths  of  this  kind 
in  children  under  ten  years  of  age.  Several  such  excrescences  are  sometimes 
observed  in  the  same  person. 

The  size,  shape,  color,  and  consistence  of  the  horny  tumor  are  subject  to 
much  diversity,  depending  upon  its  age,  and  other  circumstances.  A  length 
of  from  three  to  six  inches  by  half  an  inch  to  an  inch  in  diameter,  as  in  fig. 
28,  is  by  no  means  uncommon.  In  the  British  Museum  there  is  said  to  be  a 
growth  of  this  description,  eleven  inches  in  length  by  two  and  a  half  in  cir- 
cumference ;  and  examples  of  a  still  more  remarkable  nature  have  been  re- 
ported by  authors.  In  that  curious  book,  An  Essay  for  the  Recording  of 
Illustrious  Providences,  by  Increase  Mather,  are  briefly  mentioned  the  par- 
ticulars of  the  case  of  a  "  man  that  has  an  horn  growing  out  of  one  corner  of 
his  mouth,  just  like  that  of  a  sheep  ;  from  which  he  has  cut  seventeen  inches, 
and  is  forced  to  keep  it  tyed  by  a  string  to  his  ear,  to  prevent  its  growing  up 
to  his  eye." 

The  shape  of  these  excrescences  is  usually  conical,  being  larger  at  their 
adherent  than  at  their  free  extremity,  which  is  always  somewhat  tapering,  and 
their  direction  is  either  spiral,  twisted,  or  bent,  so  as,  in  the  main,  to  bear  a, 
striking  resemblance  to  that  of  the  horn  of  a  sheep.  In  a  case  recorded  in 
the  New  York  Medical  Repository  for  1820,  an  enormous 
growth  of  this  kind,  measuring  fourteen  inches  in  cir-  Fig.  29. 

cumference  at  its  shaft,  is  stated  to  have  consisted  of  three 
branches.  The  surface  is  generally  marked  by  rough  cir- 
cular rings,  indicative  of  the  successive  steps  of  their  de- 
velopment. Now  and  then  it  is  imbricated,  knobbed,  or 
covered  with  small  pearl-colored  scales.  In  color  they 
vary  from  a  dingy  yellow  to  a  dark  grayish,  brown,  or 
black,  according  to  their  age,  and  the  amount  of  their 
exposure.  They  are  more  or  less  flexible,  and  of  a  firm, 
fibro-cartilaginous  consistence.  Their  internal  arrange- 
ment, as  seen  on  a  section,  is  longitudinally  lamellated,  as 
in  fig.  29. 

When  burned,  these  excrescences  exhale  a  characteristic 
animal  odor.  They  are  chiefly  composed  of  albumen,  in  showing  its  lamellated 
union  with  a  small  quantity  of  mucus,  phosphate  of  lime,  structure. 
and  choride  of  sodium,  with  a  trace  of  lactate  of  soda. 
On  the  addition  of  acetic  acid,  numerous  epidermic  scales  become  apparent, 
possessing  all  the  characteristic  properties  of  such  structures.  Under  the 
microscope,  the  minute  texture  of  these  growths  exhibits  epithelial  cells, 
which,  according  to  Erasmus  Wilson,  are  of  a  flattened  shape,  closely  con- 
densed, and,  here  and  there,  fibrous  in  their  arrangement.  They  are  some- 
what larger  than  those  of  the  epidermis,  and  possess  nuclei,  for  the  most  part 
of  an  oval  shape,  their  long  diameter  measuring  ^soo-  the  short  ^Vo  °f  an 
inch.  The  average  size  of  the  flattened  cells  is  about  five  times  greater 
than  that  of  the  nuclei. 

Human  horns  are  generally,  if  not  invariably,  connected  with  the  sebaceous 
follicles,  in  which  they  probably  take  their  rise.  Their  development  is  fre- 
quently directly  traceable  to  the  effects  of  chronic  inflammation,  or  external 
injury,  as  a  burn,  wound,  or  contusion.  When  first  observed,  they  are  quite 
soft,  semi-transparent,  and  invested  by  a  distinct  cyst,  which,  extending  over 
their  base,  is  gradually  and  insensibly  lost  upon  their  trunk.  Very  soon, 
however,  they  become  hard,  and,  assuming  a  darker  hue,  thus  acquire  the 
real  properties  of  the  horny  tissue  as  it  exists  in  the  inferior  animals.  Their 
growth  is  always  very  slow,  from  three  to  five  years  elapsing  before  they 
attain  any  considerable  bulk. 
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Although  these  excrescences  sometimes  drop  off  spontaneously,  a  cure 
rarely,  if  ever,  follows  such  an  event ;  for,  as  the  matrix  remains,  it  soon  he- 
comes  the  starting-point  of  a  new  growth,  which,  pursuing  the  same  course 
as  its  predecessor,  may,  in  time,  acquire  a  similar,  or  even  a  greater,  bulk. 
The  proper  remedy  is  extirpation,  performed  in  such  a  manner  as  to  include 
the  whole  of  the  epigenic  cyst  in  two  elliptical  incisions,  the  edges  of  which 
are  afterwards  carefully  approximated  by  suture  and  adhesive  strips.  It  has 
been  suggested  that  we  might  get  rid  of  these  bodies  by  softening  and  dis- 
solving them  with  alkalies  and  water-dressings ;  and  then,  after  they  have 
dropped  off,  to  prevent  their  reproduction  by  touching  the  matral  cyst  freely 
and  repeatedly  with  nitrate  of  silver,  with  a  view  of  preventing  the  tendency 
to  abnormal  cell-formation.  Such  a  procedure,  however,  besides  being  tedi- 
ous, must  be  very  uncertain,  and  is,  I  imagine,  altogether  more  disfiguring 
in  the  end  than  excision. 

5.    FIBROUS  TUMORS. 

The  fibrous  tumor  owes  its  name  to  the  peculiarity  of  its  structure,  which 
strongly  resembles  the  fibrous  tissue  in  the  normal  state.  One  of  the  best 
specimens  of  this  variety  of  morbid  growth  is  to  be  found  in  the  uterus  of 
elderly  females,  where  it  sometimes  attains  a  weight  and  magnitude  equal  to 
those  of  the  body  of  the  patient.  It  also  occurs  in  the  cellular  tissue,  both 
subcutaneous  and  intermuscular,  in  the  testicle,  the  ovary,  and  other  parts  of 
the  body.  My  cabinet  contains  a  large  fibrous  tumor,  weighing  nearly  five 
pounds,  which  I  removed  from  the  interior  of  the  scrotum  of  a  young  man 
of  twenty-five,  but  which  had  no  connection  whatever  with  the  testicle.  A 
remarkable  fibrous  tumor  is  sometimes  seen  growing  pendulously  from  the  lobe 
of  the  ear.  Keloid  formations  of  the  skin  obviously  belong  to  the  present 
class  of  morbid  products,  although  they  usually  contain  an  inordinate  quan- 
tity of  plastic  material.  Fibrous  growths  occasionally  occur  in  the  interior 
of  the  joints,  especially  the  elbow  and  knee,  in  the  latter  of  which  they 
sometimes  attain  the  volume  of  a  pullet's  egg.  The  dura  mater,  periosteum, 
and  fibrous  envelopes  of  the  muscles  are  all  liable  to  their  formation,  although 
the  occurrence  is  unusual.  Finally,  fibrous  tumors  are  often  met  with  in  the 
neck,  either  just  beneath  the  skin  or  deep  among  the  muscles  and  lymphatic 
ganglions. 

The  fibrous  tumor,  although  of  slow  growth,  may,  in  time,  acquire  an  enor- 
mous bulk,  as  is  exemplified  in  the  immense  masses  which  we  occasionally  find 
in  the  neck,  the  uterus,  and  some  other  parts  of  the  body.  It  feels  heavy  and 
incompressible,  is  globular,  ovoidal,  or  pyriform  in  shape,  and  has  generally 
a  smooth,  even  surface,  although  cases  not  unfrequently  occur  where  it  is  re- 
markably lobulated,  or  marked  by  numerous  elevations  and  depressions.  In 
the  uterus  and  the  joints  it  is  often  attached  by  a  narrow  neck,  but  almost 
everywhere  else  it  is  in  immediate  contact,  on  all  sides,  with  the  structures  in 
which  it  is  developed,  its  adhesions  being  effected  solely  by  cellular  tissue. 
Generally  solitary,  it  occasionally  occurs  in  considerable  numbers,  more  par- 
ticularly in  the  uterus,  where  there  are  sometimes  from  six  to  a  dozen  in  the 
same  specimen. 

The  structure  of  the  fibrous  tumor  is  characteristic.  As  its  name  indicates, 
it  is  composed  of  fibrous  matter,  the  filaments  of  which  cross  each  other  in 
every  conceivable  manner,  forming  thus  an  intricate  network,  which  the  most 
careful  dissection  fails  to  unravel.  These  filaments  are  of  variable  size  and 
shape,  and  are  so  intimately  compacted  together  as  to  constitute  a  dense, 
firm,  inelastic  substance,  so  characteristic  of  this  kind  of  product.  It  is  only 
in  rare  cases  that  their  passage  across  each  other  leaves  any  interspaces  for 
the  lodgment  of  fluid  or  solid  matter.     They  are  of  a  grayish  or  pale  drab 
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color  after  maceration,  but  in  their  natural  state  they  are  rosaceous,  reddish, 
or  even  purple,  their  complexion  depending  upon  the  amount  of  blood  they 
contain.     Occasionally  they  have  a  silvery,  glistening  appearance. 

The  fibrous  tumor  has  seldom  any  distinct  capsule ;  the  tissues  around  it 
are,  it  is  true,  usually  a  good  deal  condensed  and  thickened,  but  the  covering 
thus  derived  is  altogether  adventitious  and  secondary,  forming  none  of  the 
essential  elements  of  its  growth.  Few  vessels  can  be  traced  into  its  sub- 
stance, and  these  are  rarely  of  any  considerable  size  ;  a  circumstance  the 
more  surprising  when  it  is  re- 
Fig.  30. 

<&\ 


collected  what  immense  bulk  it 
sometimes  acquires.  No  relia- 
ble chemical  examination  has 
yet  been  made  of  this  variety 
of  tumor,  but  it  is  probable 
that  it  consists  essentially  of 
gelatine,  as  this  substance  is 
largely  furnished  by  protracted 
boiling.  Under  the  microscope 
it  exhibits  nucleated  cells,  some- 
times in  great  numbers,  of  an 
oval,  rounded,  or  elongated 
form,  which  are  always  rendered 
very  conspicuous  if  the  part  be 
previously  treated  with  acetic 
acid,  as  in  fig.  30. 

Growths  of  this  kind  some- 
times contain  colloid  matter, 
lodged  in  distinct  cells  in  their 
interior ;  it  possesses  the  ordi- 
nary physical  and  microscopical 
characters,  and  probably  serves 

to  give  additional  impulse  to  the  development  of  the  tumor,  which  often 
increases  with  great  rapidity,  and  thus  soon  acquires  a  large  bulk. 

The  fibrous  tumor  seldom  takes  on  malignant  action,  although  it  is  not 
incapable  of  it.  Its  general  tendency  is  gradually  to  increase,  to  impair 
function,  and  ultimately  to  wear  out  life  by  its  secondary  effects.  The  older 
formations  of  this  kind  nearly  always  contain  adventitious  deposits,  especially 
the  calcareous,  which  often  exists  in  considerable  quantity.  The  cartilagi- 
nous is  also  not  uncommon.  Sometimes  large  cavities,  containing  serosity, 
pus,  and  other  substances,  are  found  in  them.  Their  progress  is  usually 
painless,  except  when  they  compress  important  parts,  the  inconvenience 
which  they  occasion  being  dependent  mainly  upon  their  weight  and  bulk. 

There  is  a  form  of  fibrous  tumor  to  which  the  term  fibro-plastic  has 
recently  been  applied,  as  denotive  of  its  peculiar  composition.  It  is,  in  fact, 
merely  a  modification  of  the  one  just  described,  with  a  predominance  of  the 
plastic  element,  or,  at  all  events,  a  very  conspicuous  exhibition  of  it.  It  is 
met  with  chiefly  in  certain  pendulous  growths  of  the  ear,  in  elephantiasis, 
and  in  certain  formations  of  the  skin,  especially  in  keloid.  It  is  also  found 
in  the  subcutaneous  and  intermuscular  cellular  tissue  of  the  neck,  trunk,  and 
extremities.  When  cut,  it  grates  under  the  knife,  the  surface  exhibiting  a 
pale  yellowish,  greenish,  or  bluish  glistening  basis-substance,  intersected  by 
whitish,  opaque  filaments.  These  filaments,  which,  by  their  interlacements, 
form  the  stroma  of  this  variety  of  tumor,  are  generally  disposed  in  wave-like 
lines,  but  in  many  specimens  they  are  very  irregular,  and  seem  to  observe  no 
definite  arrangement.  The  matter  which  occupies  the  cells  of  the  stroma  is 
vol.  i. — 16 


Microscopical  characters  of  a  fibrous  tumor  from  the 
submaxillary  region,  from  a  drawing  by  Dr.  Packard. — 
472  diameters. 
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very  succulent,  being  pervaded  by  a  peculiar  fluid,  of  a  yellowish,  oily  appear- 
ance, which  gives  the  mass  an  infiltrated,  anasarcous  condition. 

The  fibro-plastic  tumor  essentially  consists  of  plastic  matter,  its  develop- 
ment being  effected  from  nucleated  blastema,  in  the  same  manner  as  in  ordi- 
narv  lvmph-growth.  It  occurs  principally  in  young  and  middle  aged  subjects, 
and  is  usually  more  rapid  in  its  march  than  the  purely  fibrous  formation, 
into  which  it  sometimes  partially  degenerates,  its  plastic  material  being  sup- 
planted by  the  fibrous. 

The  fibrous  tumor,  as  already  stated,  sometimes  takes  on  malignant  action, 
its  tissues  serving  as  a  nidus  for  the  deposition  of  carcinomatous  matter.  It 
is  impossible  to  determine  what  are  the  circumstances  which  predispose  to, 
or  influence,  such  an  occurrence  ;  but  there  can  be  no  doubt  that  it  is 
governed  by  the  same  laws  as  those  which  preside  over  the  development  of 
cancer  in  the  primitive  structures  generally,  and  that  the  change  does  not 
consist  merely  in  a  degeneration,  properly  so  termed,  of  the  fibrous  substance, 
but  of  an  entirely  new  formation.  What  has  recently  been  described  as  the 
recurring  fibroid  tumor  is  probably  originally  of  a  malignant  nature,  but 
does  not  show  its  real  character  until  it  is  called  into  play  by  some  disturbing 
agency,  either  local  or  constitutional,  or,  perhaps,  both.  At  all  events,  this 
morbid  growth  often  remains  for  a  long  time  in  a  state  of  latency,  when,  it 
may  be  all  of  a  sudden,  it  assumes  an  extraordinary  degree  of  activity,  and 
soon  exhibits  the  worst  malignant  tendencies.  Casual  inspection  of  the 
fibroid  tumor  might  lead  to  the  supposition  that  it  was  of  a  fatty  substance, 
so  closely  do  its  external  properties  resemble  those  of  the  adipose  tissue ; 
but  a  careful  examination  with  the  microscope  soon  dispels  this  illusion,  and 
clearly  proves  that  it  is  essentially  composed  of  the  fibrous  element,  with, 
now  and  then,  a  small  quantity  of  oily  or  fatty  ingredients.  Its  texture  is 
sometimes  remarkably  lobulated,  soft,  and  even  brittle,  the  slightest  traction 
separating  it  into  numerous  fragments ;  it  often  sends  out  small  processes, 
which,  extending  far  among  the  surrounding  structures,  are  apt  to  be  left 
behind  during  extirpation,  unless  great  care  is  used  in  tracing  them  out.  In 
its  color  it  varies  from  drab  or  grayish  to  white  or  pale  yellowish.  A  very 
common  site  of  this  tumor  is  the  superior  maxillary  sinus;  it  is  also  not 
unfrequently  seen  upon  the  face,  especially  at  the  side  of  the  nose,  taking  its 
rise,  apparently,  in  the  periosteum  of  the  upper  jaw. 

The  diagnosis  of  the  fibrous  tumor  must  mainly  be  deduced  from  its  history, 
and  its  consistence.  Its  development,  as  a  general  rule,  is  tardy,  there  being 
a  marked  difference,  in  this  respect,  between  it  and  the  carcinomatous  forma- 
tions, even  between  it  and  scirrhus.  Usually  beginning  in  a  little  hard  nodule, 
or  lump,  several  years  commonly  elapse  before  it  attains  any  considerable 
bulk,  especially  when  it  is  developed  among  the  external  tissues;  its  progress 
is  comparatively  painless,  the  chief  inconvenience  occasioned  by  it  beiug  of  a 
mechanical  nature.  The  tumor  feels  hard,  firm,  and  inelastic ;  it  is  more 
dense  than  encephaloid,  but  not  as  solid  and  dense  as  scirrhus.  Its  consist- 
ence is  usually  uniform;  not  hard  at  one  point,  and  soft  at  another,  but  of 
the  same  character  throughout.  Its  surface,  too,  is  commonly  smooth;  and 
there  is  nearly  always,  unless  the  growth  is  very  large,  an  absence  of  enlarge- 
ment of  the  subcutaneous  veins.  In  its  earlier  stages  it  is  somewhat  movable, 
except  when  it  springs  from  the  periosteum;  but  by  degrees  it  contracts 
adhesions,  and  becomes  firmly  fixed  in  its  position. 

The  fibrous  tumor  is  rarely,  in  any  of  its  forms,  amenable  to  local  or  con- 
stitutional means.  When  it  is  favorably  situated,  pressure,  steadily  and 
systematically  pursued,  may  sometimes  be  serviceable;  but  it  is  so  seldom 
that  this  is  the  case  that  hardly  any  calculations  of  a  curative  character  are 
to  be  based  upon  it.  In  the  early  stage  of  the  development,  before  any  great 
firmness  and  density  of  structure  have  been  attained,  a  mild  course  of  mercury 
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may  be  tried,  its  constitutional  impression  being  persistently  yet  most  gently 
maintained  for  several  successive  months,  or  alternated  with  that  of  iodide  of 
potassium,  also  an  agent  of  some  consequence  in  the  softer  forms  of  fibrous 
growths,  although  rarely  of  any  benefit  in  those  of  maturer  development.  But 
the  surest  remedy,  when  the  tumor  is  accessible,  is  excision,  performed  early 
and  efficiently,  by  dissection  and  enucleation.  Hemorrhage  is  usually  slight, 
and  recurrence  impossible,  unless,  as  sometimes  happens,  the  morbid  mass 
has  become  the  nidus  of  carcinomatous  deposit.  As  this  cannot  always  be 
certainly  predicted  beforehand,  the  prognosis  should  not  be  too  sanguine. 


Fig.  31. 


Enckonclromatous  tumor:  external  view. 


6.    CARTILAGINOUS  TUMORS. 

The  cartilaginous  tumor,  to  which  Midler  has  applied  the  term  enchon- 
droina,  holds,  histologically  speaking,  a  position  intermediate  between  the 
fibrous  and  osseous,  being  harder  than  the  former  and  softer  than  the  latter. 
Occurring  in  various  parts  of  the  body,  as  the  ovary,  testicle,  mamma,  and 
parotid  gland,  as  well  as  in  the  inter- 
muscular cellular  substance,  it  is  most 
frequently  found  in  connection  with  the 
skeleton,  its  most  common  sites  being 
the  metacarpal  bones  and  the  phalanges 
of  the  fingers.  I  have  seen  large  and 
numerous  growths  of  this  kind  form 
simultaneously  upon  both  hands  and 
both  feet,  causing  hideous  deformity 
and  almost  complete  loss  of  function 
of  the  affected  parts.  Although  it 
occasionally  takes  place  in  elderly  sub- 
jects, yet  it  is  by  far  most  frequent  in 

young  persons,  especially  such  as  are  of  a  weak,  rickety  constitution ;  and  is 
often  associated  with  a  remarkably  stunted  state  of  the  body.  The  annexed 
sketch,  fig.  31,  from  a  specimen  in  my  possession,  conveys  a  good  idea  of 
the  external  characters  of  a  cartilaginous  tumor  as  it  occurred  upon  one  of  the 
fingers. 

The  structure  of  this  variety  of  tumor  is  subject  to  great  diversity ;  hence 
it  is  rarely  found  to  be  of  a  uniformly  cartilaginous  character,  but,  in  most 
cases,  its  substance  is  intermixed  with  fibrous  and  fibro-plastic  matter,  if  not 
also  with  more  or  less  of  osseous,  or  calcareous,  especially  when  the  growth 
is  of  long  standing;  not  unfrequently  it  contains  large  cysts  rilled  with  various 
kinds  of  substances,  either  solid  or  fluid.  To  the  hand  it  generally  imparts 
the  sensation  of  unusual  firmness  and  solidity;  it  is  destitute  of  elasticity,  is 
generally  distinctly  circumscribed,  and  is  nearly  always  strongly  adherent  to 
the  structures  from  which  it  springs.  Its  surface  is  sometimes  smooth,  but 
more  commonly  it  is  iobulated,  or  marked  by  irregular  prominences  and 
depressions.  No  pain  usually  exists,  or, 
if  suffering  is  present,  it  is  owing  rather 
to  the  pressure  which  the  tumor  exerts 
upon  the  neighboring  parts  than  to  any 
disorder  of  its  own  sensibility. 

Ordinarily  the  consistence  of  this 
tumor  ranges  from  that  of  the  vitreous 
humor,  or  solid  albumen,  to  that  of  car- 
tilage, different  sections  of  it  often  ex- 
hibiting, as  just  stated,  different  degrees 
of  firmness.  In  general,  the  mass  is 
easily  cut  with  the  knife,  the  instrument 


Fig.  32. 


Minute  structure  of  enchondroma. 
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sometimes  causing  a  creaking  noise.  It  is  of  a  whitish,  grayish,  or  bluish 
aspect,  and  is  characterized  by  a  peculiar  linear  arrangement  Under  the 
microscope  it  presents  numerous  cells,  as  in  fig.  32,  of  an  oval  or  rounded 
shape,  from  the  yfa  to  T^(M?  of  an  inch  in  diameter,  loosely  imbedded  in  an 
intercellular  hyaline  substance,  and  containing  each  one  or  more  nuclei  and 
nucleoli.  In  the  older  growths,  some  of  the  nuclei  and  nucleoli  are  shrivelled, 
others  are  filled  with  oil  granules,  while  others,  again,  are  marked  by  pro- 
jections similar  to  those  of  cartilage  in  process  of  ossification. 

Chemistry  has  shown  that  this  tumor  is  mainly  composed  of  chondrine,  a 
peculiar  form  of  gelatine,  in  union  with  phosphate  of  lime.  The  animal 
matter  is  readily  extracted  by  boiling,  and  differs  from  ordinary  gelatine 
chiefly  in  being  precipitated  by  some  of  the  salts  of  lead,  alum,  and  iron. 

The  cartilaginous  tumor  is  sometimes  enveloped  by  a  distinct  cyst,  com- 
posed of  condensed  cellular  substance  ;  at  other  times,  it  is  entirely  destitute 
of  such  a  covering,  especially  when  it  originates  in  the  interior  of  the  organs. 
Its  vascularity  is  often  very  great,  a  circumstance  which  readily  explains  the 
astonishing  rapidity  which  occasionally  marks  its  growth,  cases  having  been 
observed  in  which,  in.  the  course  of  a  few  months,  it  attained  the  bulk  of  an 
adult's  head,  or  even  of  the  chest  of  the  patient.  Such  au  occurrence,  how- 
ever, is  extremely  uncommon;  for,  in  general,  the  progress  of  the  cartilagi- 
nous tumor  is  singularly  tardy,  although  it  may,  in  time,  acquire  an  extraor- 
dinary volume. 

The  progress  of  the  cartilaginous  growth  is  variable  ;  iu  general,  it  is 
painless  and  indolent,  causing  little  or  no  inconvenience,  save  what  results 
from  its  weight  and  pressure;  sometimes,  however,  it  inflames  and  ulcerates, 
and  in  this  way  a  large  cavity  is  occasionally  formed,  attended  with  copious 
discharge  and  excessive  constitutional  disturbance,  rapidly  followed  by 
hectic  fever.  Portions  of  such  tumors  sometimes,  as  already  stated,  undergo 
various  transformations,  as  the  cystic,  fatty,  and  calcareous.  It  is  also  pro- 
bable that  it  may  occasionally  become  the  seat  of  carcinoma,  resembling,  in 
this  respect,  some  of  the  other  benign  formations.  The  only  remedy  for  this 
tumor  is  early  and  efficient  extirpation.  When  it  is  closely  connected  with 
bone,  amputation  will  generally  be  required. 

7.    OSSEOUS  TUMORS. 

Osseous  tumors,  usually  known  by  the  name  of  exostoses,  are  mostly  found 
in  connection  with  the  skeleton,  especially  the  skull  and  thigh-bone,  pre- 
senting themselves  in  various  forms  and  sizes,  from  that  of  a  pea  up  to  that 
of  a  fetal  head  ;  hard  and  compact,  like  the  normal  bone,  which  they  closely 
resemble  in  structure  and  composition  ;  slow  and  painless  in  their  progress; 
never  degenerating  into  malignant  disease  ;  unamenable  to  ordinary  medica- 
tion ;  and  requiring  removal  only  when  they  seriously  interfere  with  the 
exercise  of  important  functions.  The  exciting  cause  of  this  class  of  tumors 
is  not  well  understood  ;  occasionally  their  development  may  be  traced  directly 
to  external  injury,  but  in  general  no  reason  whatever  can  be  assigned  for  it. 
Commencing  usually  upon  the  outer  surface  of  the  bone,  beneath  the  perios- 
teum, their  foundation  is  sometimes  laid  in  the  periosteum  itself,  the  connec- 
tion with  the  primitive  bone  being,  perhaps,  originally  of  a  cartilaginous 
character.  The  osseous  tumor  is  most  common  in  persons  after  the  meridian 
of  life,  and  occasionally  occurs  in  large  numbers,  depending  apparently  upon 
the  existeuce  of  a  real  exostotic  diathesis. 
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8.  CALCAREOUS  TUMORS. 

The  calcareous  tumor  is  very  uncommon,  and  is  generally  the  result  of  a 
degeneration  of  a  lymphatic  ganglion,  nearly  always  one  of  the  neck,  in  the 
vicinity  of  the  lower  jaw.  The  gland  having  perhaps  been  for  a  long  time 
enlarged  and  indurated,  usually  from  a  deposit  of  tubercular  matter,  gradu- 
ally diminishes  in  size,  and  is  finally  transformed  into  a  hard,  firm  substance, 
resembling  baked  earth.  It  has  none  of  the  properties  of  genuine  bone,  and 
consists  almost  entirely  of  carbonate  and  phosphate  of  lime,  cemented  together 
by  a  minute  quantity  of  animal  matter.  It  is  usually  of  small  size,  of  a 
spherical  form,  and  surrounded  by  an  imperfectly  constructed  capsule.  As 
it  is  not  amenable  to  absorption,  the  proper  remedy  is  excision,  performed 
whenever  it  is  found  that  the  little  tumor  is  in  the  way  of  comfort,  or  good 
looks. 

Calcareous  deposits  are  sometimes  found  in  other  structures,  as  fibrous 
tumors  of  the  uterus,  the  vaginal  tunic  of  the  testicle,  the  bronchial  lymphatic 
glands,  and  the  pulmonary  tissues  ;  but  as  they  do  not  interest  the  surgeou 
they  may  well  be  passed  over  here. 

9.  NEUROMATOUS  TUMORS. 

The  nerves  of  animal  life,  especially  the  radial,  ulnar,  median,  tibial,  and 
peroneal,  are  subject  to  two  forms  of  tumors,  or  morbid  developments,  known, 
respectively,  as  the  neuromatous  growth  and  the  painful  tubercle,  although 
their  structural  differences  are  not  always  very  well  defined.  The  latter  of 
these  affections,  incidentally  noticed  by  Petit,  Cheselden,  and  other  observers, 
was  first  accurately  described  by  Mr.  William  Wood,  of  England,  in  1812. 
The  neuromatous  tumor,  properly  so  denominated,  has  been  particularly 
studied  and  delineated  by  Mr.  Robert  W.  Smith,  of  Dublin,  who  published  a 
splended  monograph  on  the  subject  in  1849. 

The  neuromatous  tumor  may  be  solitary,  or  there  may  be  a  considerable 
number,  varying  in  size  from  that  of  a  pea  to  that  of  an  almond,  an  egg,  or  even 
an  adult  head.  It  is  solid  to  the  touch,  firm,  inelastic,  and  of  an  oblong, 
ovoidal,  or  irregularly  compressed  form.  When  small,  it  has  generally  a 
distinct  cyst,  of  a  cellulo-fibrous  structure,  filled  with  a  transparent  jelly-like 
substance,  and  developed  within  the  neurilemma  of  the  affected  nerve,  the 
filaments  of  which  are  separated  from  each  other,  and  spread  out  over  the 
surface  of  the  tumor.  In  cases  of  long  standing,  or  when  the  tumor  has  ac- 
quired an  unusual  bulk,  the  morbid  mass  is  remarkably  dense,  white,  or  nearly 
so,  homogeneous,  and  destitute  of  a  cyst,  properly  so  called. 

The  neuromatous  tumor  occurs  in  both  sexes,  and  at  various  periods  of  life, 
though  it  is  most  common  in  males  and  in  middle  age.  Its  progress  is  usually 
slow,  and  it  seldom  attains  any  great  volume.  The  exciting  causes  are 
generally  very  obscure,  but  in  some  cases  it  is  plainly  traceable  to  the  effects 
of  external  injury,  as  a  wound,  blow,  or  bruise.  Occasionally  it  follows  upon 
amputation,  the  nerves  of  the  stump  becoming  enlarged  and  bulbous.  The 
pain  which  attends  this  disease  is  very  variable,  both  in  degree  and  character. 
In  most  cases  it  is  of  a  neuralgic  nature,  exceedingly  severe,  sharp,  darting,  pun- 
gent, or  stinging,  and  liable  to  periodical  exacerbations,  dependent  apparently 
upon  atmospheric  vicissitudes,  and  disorder  of  the  digestive  functions.  The 
slightest  pressure,  friction,  or  manipulation  causes  an  increase  of  suffering, 
which,  under  such  circumstances,  not  unfrequently  amounts  to  great  agony. 
The  parts  beyond  the  tumor,  especially  those  supplied  by  the  affected  nerve, 
are  cold,  numb,  and  almost  powerless.  The  pain  is  sometimes  seated  in  the 
neighborhood  of  the  tumor  rather  than  in  the  tumor  itself;  and  occasionally, 
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Section  of  a  neuromatous  tumor,  with  the  nerve  passing  to  and 
from  it. 


Fig.  34. 


again,  though  this  is  rare,  there  is  an  entire  absence  of  local  distress.     The 
general  health  may  remain  good,  but  in  the  great  majority  of  instances  it  is 

more   or    less   impaired ; 
Fig-  33.  anc]  the  system,  constantly 

tortured  by  the  excessive 
suffering,  is  gradually  re- 
duced to  the  utmost  pros- 
tration. 

The  accompanying 
sketch,  fig.  33,  affords  an 
excellent  illustration  of 
the  anatomical  characters 
of  a  neuromatous  tumor 
of  the  leg,  situated  along 
the  course  of  the  peroneal 
nerve.  It  had  existed  for 
nearly  twenty  years,  dur- 
ing the  last  three  of  which 
it  had  been  exquisitely 
tender  and  painful.  The 
extirpation  was  effected 
by  Dr.  Dalton  and  Dr. 
Hoffman,  of  Ohio,  who 
were  kind  enough  to  send 
me  the  specimen.  The 
operation  was  followed 
by  sloughing  of  the  fourth  and  fifth 
toes. 

A  large  quantity  of  fibrous  matter 
enters  into  the  composition  of  the 
neuromatous  tumor,  forming  a  stroma 
interspersed  with  granules  and  cor- 
puscles, as  seen  in  fig.  34. 

The  only  effectual  treatment  is  ex- 
cision. As  long,  however,  as  the 
tumor  is  painless,  or  causes  no  incon- 
venience by  its  size  or  situation,  the 
best  plan  is  to  let  it  alone.  When 
the  reverse  is  the  case  it  is  our  duty 
to  extirpate  it.  The  operation  is 
usually  quite  simple,  and  devoid  of 
danger.  In  general,  an  attempt 
should  be  made  to  enucleate  the  tumor, 
by  pushing  aside  the  nervous  filaments 
which  are  spread  out  over  its  surface,  and  which  may  thus  occasionally  be 
preserved  from  harm.  When  this  is  impracticable,  from  the  manner  in  which 
the  parts  are  fused  together,  the  morbid  mass  should  be  exposed  by  a  free 
incision,  and  lifted  out  of  its  bed  by  dividing  the  affected  nerve  immediately 
above  and  below,  over  a  grooved  director.  The  loss  of  motion,  occasioned 
by  this  proceeding,  even  when  it  involves  a  comparatively  large  nerve  is 
usually  restored  in  a  very  short  time.  Indeed,  the  chief  inconvenience' to 
which  it  gives  rise  is  a  sensation  of  coldness  in  the  distal  part  of  the  limb 
which  may,  however,  remain  for  years.  Amputation  has  been  resorted  to 
for  the  cure  of  this  complaint ;  but  it  is  difficult  to  conceive  of  a  case  where 
it  would  really  be  necessary. 

The  painful  subcutaneous  tubercle,  seen  in  fig.  35,  is  generally  situated,  as 


Microscopic  structure  of  a  neuromatous  tumor. 
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the  name  implies,  just  beneath  the  skin,  in  the  areolar  tissue,  where  it  is 
usually  connected  with  one  or  more  very  delicate  nervous  filaments,  slightly 
enlarged,  and  surrounded  by  cellulo-fibrous,  fibrous,  or  fibrocartilaginous 

Fig.  35. 


Painful  subcutaneous  tubercle. 


matter,  freely  interspersed  with  corpuscles,  as  seen  in  fig.  36.     On  being  cut 

out,  it  looks  very  much  like  a  small  mass  of  adipose  substance.     Few  vessels 

can  be  discerned    in  it.       It  is  always  remarkably 

small,  seldom  exceeding  the  volume  of  a  pea;  very 

movable ;  exquisitely  tender  to  the  touch  ;  and  the 

seat  of  frequent  pain,  often  of  a  neuralgic  character, 

and  subject  to  constant  exacerbations  from  the  most 

trifling  causes.     It  is  said  to  be  most  common  in  the 

lower  extremities,  but  this  does  not  accord  with  my 

experience,  most  of  the  cases  that  have  come  under 

ray  observation  having  occurred  in  the  arm,  forearm, 

and  shoulder. 

The  painful  tubercle  is  generally  single,  or,  if 
multiple,  it  is  seldom  that  we  see  more  than  two  or 
three  in  the  same  person.  It  occurs  in  both  sexes, 
but  much  more  frequently  in  women  than  in  men,  the 
reverse  being  the  case  in  regard  to  the  neuromatous 
tumor.  Its  development  is  usually  tardy,  and 
several  years  often  elapse  before  it  becomes  very  ten- 
der and  painful.  Women  of  a  nervous,  hysterical  tem- 
perament appear  to  be  most  prone  to  its  occurrence. 
During  its  development  it  always  involves  the  skin. 

The  situation  of  this  tumor  just  beneath  the  skin,  or  in  the  skin  and  areolar 
tissue,  the  absence  of  discoloration  of  the  surface,  the  peculiar  character  of 
the  pain,  the  intolerance  of  manipulation,  aud  the  history  of  the  case,  will 
generally  suffice  to  determine  the  diagnosis. 

The  only  remedy  for  this  affection  is  free  excision,  including  a  small  por- 
tion of  the  surrounding  healthy  integument.  The  disease  never  returns  at 
the  cicatrice,  although  it  may  occur  afterwards  in  other  parts  of  the  body. 


Microscopic  structure  of  the 
subcutaneous  tubercle. 


10.    ENCYSTED  TUMORS. 

The  class  of  encysted  tumors  is  a  large  and  important  one  ;  for  it  comprises 
quite  a  number  of  morbid  products,  which,  whether  they  be  viewed  with 
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reference  to  the  frequency  of  their  occurrence,  or  the  extraordinary  balk  they 
are  capable  of  attaining,  deserve  more  than  ordinary  attention.  Their  con- 
tents, which  are  of  a  singularly  diversified  character,  may  be  either  solid, 
semi-solid,  or  liquid.  Their  structure  is  sometimes  very  simple  ;  at  other 
times  extremely  complex.  Hence  the  division  of  encysted  tumors  into 
simple  and  compound.  In  regard  to  their  origin,  some  are  of  new  formation, 
but  many,  if  not  most,  are  merely  so  many  alterations  effected  in  the  primi- 
tive structures ;  in  fact,  merely  so  many  hypertrophies.  Occurring  in  nearly 
every  organ  and  tissue  of  the  body,  they  are  particularly  liable  to  show  them- 
selves in  the  skin  and  raucous  membranes,  the  glandular  organs,  as  the  breast, 
testicle,  liver,  and  thyroid  body,  in  the  ovaries,  and  in  the  subcutaneous 
cellular  substance.  While  no  period  of  life  is  exempt  from  them,  they  are 
most  common  between  the  ages  of  twenty  and  forty-five,  especially  in  females, 
who  are  also  more  subject  to  them  than  males,  and  in  whom  they  occasionally 
attain  an  enormous  volume. 

In  respect  to  their  structure,  some  of  these  tumors  are  of  the  most  simple 
character  possible,  consisting  merely  of  a  thin  cyst,  sac,  or  capsule,  occupied 
by  the  natural  secretion  of  the  part,  more  or  less  altered  by  its  protracted 
retention.  An  excellent  type  of  this  variety  of  morbid  product  is  afforded 
by  the  sebaceous  tumor,  which  is,  in  reality,  nothing  more  than  a  sebaceous 
follicle  of  the  skin,  in  a  state  of  hypertrophy  from  the  occlusion  of  its  orifice, 
and  the  consequent  retention  of  the  sebaceous  matter.  The  immediate  cause 
of  the  obstruction  is  inflammation,  producing  adhesion  of  the  opposite  edges 
of  the  outlet  of  the  follicle,  and  thus  constituting  the  first  link  in  the  chain 
of  morbid  action.  The  second  is  the  retention  of  the  normal  secretion  of 
the  follicle,  which,  being  tightly  pent  up,  undergoes  important  changes,  both 
in  its  physical  and  chemical  properties,  leading  to  irritation,  and  sometimes 
even  to  inflammation  of  the  sac,  which,  gradually  enlarging  before  the  accu- 
mulating and  burdensome  mass,  at  length  forms  a  tumor  perhaps  as  large  as 
a  medium-sized  orange.  The  little  encysted  tumor  which  we  sometimes  find 
upon  the  lower  lip  and  upon  the  vulva  arises  in  a  similar  manner.  The  pro- 
bability is  that  ranula  owes  its  origin  to  a  similar  circumstance.  Certain 
encysted  tumors  beneath  the  skin,  containing  serum,  blood,  or  solid  matter, 
are  produced  by  the  occlusion  of  one  of  the  cells  of  the  cellular  tissue,  the 
walls  of  the  affected  cavity  forming  a  characteristic  cyst.  Obstruction  of  a 
lactiferous  duct  has  been  known  to  produce  the  encysted  milk  tumor  of  the 
breast.  In  all  these  instances,  as  well  as  in  many  others  that  might  be  ad- 
duced, we  perceive  that  the  mode  of  formation  is  extremely  simple,  obstruc- 
tion of  the  natural  outlet  of  the  part,  and  the  retention  of  its  proper  secretion 
being  the  exciting  cause  of  the  disease. 

Sometimes  the  cysts  which  form  the  distinguishing  feature  of  this  variety 
of  morbid  product  are  au  entirely  new  growth,  and  then  it  is  not  always  easy 
to  explain  their  origin.  The  cysts  which  are  found  in  cystic  sarcoma" of  the 
testicle  have  been  supposed  to  owe  their  development  to  obstruction  of  the 
seminiferous  tubes,  but  I  question  whether  such  a  mode  of  explanation  is  at 
all  tenable.  In  the  few  cases  in  which  I  have  had  an  opportunity  of  examin- 
ing these  tumors,  I  have  been  led  to  conclude  that  their  origin  was  alto- 
gether foreign  to  the  canalicular  structure  of  the  organ.  It  is  certain  that 
hundreds,  and  sometimes  thousands,  of  cysts  are  formed  in  the  testicle  long 
after  its  seminal  tubes  are  apparently  completely  annihilated,  as  is  proved  by 
the  large  size  which  such  tumors  often  attain,  and  by  the  total  absence  of  the 
primitive  structures.  The  more  plausible  conjecture  is  that  the  development 
is  effected  in  the  plastic  matter  which  accompanies  the  morbid  action,  in  the 
same  manner  that  cells  are  formed  in  the  original  tissues.  The  cysts  found 
in  osteo-sarcomatous  formations  of  the  lower  jaw  have  probably  a  similar 
origin. 
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The  contents  of  this  form  of  encysted  tumor  must  necessarily  vary,  as  may 
be  gathered  from  what  precedes,  according  to  the  structure  and  functions  of 
the  affected  part.  Thus,  in  the  mamma  the  tumor  contains  milk,  in  ranula 
saliva,  and  in  a  sebaceous  formation  sebaceous  matter;  altered,  in  every  in- 
stance, in  its  physical  and  chemical  properties,  by  the  action  of  the  inclosing 
cyst.  The  cyst  itself  is  always  solitary,  and  generally  composed  of  a  single 
layer,  its  external  surface,  which  is  rough  and  flocculent,  being  adherent  more 
or  less  firmly  to  the  surrounding  tissues,  while  the  internal  one  is  usually 
smooth,  shining,  or  glossy,  without  septa,  and  in  immediate  but  loose  contact 
with  the  proper  contents  of  the  tumor.  It  is  usually  of  a  cellulo-fibrous 
structure,  and  varies  in  thickness  from  the  merest  film  up  to  that  of  a  stratum 
several  lines  in  depth.  In  cases  of  long  standing  we  find  it  occasionally 
partially  converted  into  a  substance  resembling  fibro-cartilage,  cartilage, 
bone,  or  earthy  matter. 

A  cyst  is  said  to  be  multilocular,  or  compound,  when  it  consists  of  a  num- 
ber of  compartments,  cells,  or  cavities,  or,  to  use  a  familiar  expression,  rooms, 
or  chambers.  This  arrangement  is  brought  about  by  the  existence  of  mem- 
branous processes,  which  are  attached  to  the  inner  surface  of  the  parent  cyst, 
from  which  they  branch  out  so  as  to  intersect  each  other  in  different  direc- 
tions. It  might  be  very  easily  imitated  by  sewing  pieces  of  linen  across  a 
common  bag,  separating  the  main  cavity  into  a  number  of  small  ones.  The 
chambers  sometimes  communicate  with  each  other ;  at  other  times  they  are  per- 
fectly closed  at  every  point.  What  is  very  remarkable,  is  that  they  frequently 
contain  different  kinds  of  products  ;  one,  perhaps,  a  serous  fluid,  another  a 
jelly-like  substance,  another  blood,  and,  finally,  a  fourth,  perhaps,  a  solid 
material.  In  general,  the  older  the  cyst  is  the  more  likely  will  it  be  to  con- 
tain some  outre  substance.  The  walls  of  these  sacs  are  generally  very  thick, 
and  of  a  dense  fibrous  structure,  with  a  tendency  to  the  fibro-cartilaginous 
degeneration.  The  septa,  or  internal  partitions,  are  of  a  similar  character. 
Numerous  vessels  occur  in  them,  thus  enabling  us  to  explain  the  rapid  growth 
and  large  bulk  which  these  tumors  occasionally  attain. 

The  most  common  situation  of  this  tumor  is  the  ovary ;  it  is  also  found  in 
the  mammary  gland,  the  thyroid  body,  the  testicle,  and  the  cellular  tissue. 
It  is  of  irregular  shape,  and  often  grows  with  great  rapidity. 

Encysted  tumors  are  seldom  benefited  by  constitutional  medication ;  indeed, 
apparently  never,  except  in  so  far  as  it  may  have  a  tendency  to  improve  the 
general  health,  and  thus  retard  their  development.  Their  contents  do  not 
seem  to  be  amenable  to  the  action  of  the  absorbents.  When  situated  super- 
ficially and  of  small  size,  they  are  sometimes  benefited,  though  seldom  cured, 
by  compression,  aided  by  sorbefacient  applications,  particularly  the  dilute 
tincture  of  iodine.  A  more  certain  plan  is  to  break  the  cysts  or  incise  them 
subcutaneous^,  so  that,  their  contents  having  escaped  into  the  surrounding 
cellular  substance,  their  walls  may  collapse,  and  ultimately  unite  by  adhesive 
inflammation.  When  the  tumor,  however,  is  deep-seated,  sometimes  iodine 
injections  may  be  advantageously  employed,  the  operation  being  performed 
in  the  same  manner  as  in  hydrocele  of  the  vaginal  tunic  of  the  testicle.  A 
seton,  too,  is  an  eligible  procedure.  When  the  cysts  are  large  or  numerous, 
and,  above  all,  when  the  primitive  textures  are,  in  great  measure,  if  not 
entirely,  annihilated,  the  only  course  likely  to  succeed  is  excision  of  the  entire 
mass,  care  being  taken  not  to  leave  the  slightest  remnant,  otherwise  repro- 
duction will  be  certain  to  occur.  Too  much  stress  cannot  be  laid  upon  this 
injunction.  For  want  of  this  precaution,  I  have  known  a  patient  obliged  to 
submit  to  not  less  than  three  distinct  operations  for  the  cure  of  a  tumor 
originally  not  larger  than  a  pigeon's  egg,  and  which  ought  to  have  been 
effectually  removed  at  one  sitting.  A  secreting  surface,  hardly  the  size  of  a 
pin's  head,  is  large  enough  to  reawaken  disease.     The  removal  may  some- 


250 


TUMORS,    OR    MORBID    GROWTHS. 


times  be  effected  by  enucleation  ;  at  other  times,  and  more  generally,  a  minute 
dissection  is  necessary.  The  proceeding  need  not  be  at  all  bloody,  unless  the 
tumor  is  seated  among  very  vascular  parts,  or  the  knife  is  carried  too  far  away 
from  the  encysted  mass. 


11.    HYDATIC  TUMORS. 

Under  this  head  I  propose  to  describe  a  form  of  morbid  growth,  essentially 
dependent  upon  the  development  of  a  cyst,  inclosing  an  entozoon,  vesicular 
worm,  or  parasite,  denominated  a  hydatid.  It  is,  as  will  be  perceived,  alto- 
gether different  from  the  other  varieties  of  cystic  tumors,  and  therefore  re- 
quires separate  consideration.  The  term  hydatid  is  a  generic  one,  including 
several  species  of  vesicular  worms,  of  which  the  most  important,  surgically 
considered,  is  the  acephalocyst. 

This  hydatid  most  commonly  infests  the  liver,  ovary,  and  uterus,  but  is  also 
met  with,  although  very  rarely,  in  the  mamma,  testicle,  bones,  and  serous 
cavities.  I  have  a  beautiful  specimen  which  I  removed  from  the  deltoid 
muscle.  Varying  in  volume  between  a  mustard  seed  and  a  small  orange,  it 
is  of  a  globular  figure,  of  a  whitish,  semi-opaque  appearance,  and  composed 
of  a  vesicle,  or  bladder,  filled  with  serous  fluid,  and  surrounded  by  a  cellulo- 

fibrous  capsule,  which  thus 
Fig.  37.  isolates,    and    protects    it 

from  the  circumjacent  struc- 
tures. It  is  usually  grega- 
rious, numbers  of  them  in- 
habiting a  common  cyst,  as 
seen  in  fig.  37;  sometimes, 
however,  there  is  only  a 
solitary  one,  which  is  then 
commonly  proportionably 
large.  The  contents  of  the 
animal  are  of  a  clear  liquid 
character,  remarkably  sa- 
line to  the  taste,  but  desti- 
tute of  odor  and  coagula- 
bility. The  inclosing  cyst 
is  of  a  fibrous,  or  cellulo- 
fibrous  structure,  more  or 
less  vascular,  and  possessed 
of  considerable  strength. 
It  is  evidently  a  kind  of 
adventitious  membrane  formed  from  plastic  matter.  Between  this  cyst  and 
the  parasite  is  commonly  interposed  a  soft,  pulpy,  dirty-looking  substance, 
the  precise  nature  and  object  of  which  are  not  known.  In  consequence  of 
their  peculiar  mode  of  generation,  a  large  hydatid  is  sometimes  found  to  con- 
tain several  smaller,  one  within  the  other,  like  so  many  pill-boxes. 

Although  the  hydatid  itself  consists  of  two  distinct  layers,  it  is  generally 
so  weak  and  delicate  as  to  break  under  its  own  weight  when  removed  from 
its  inclosing  cyst,  shrinking  into  a  soft,  pulpy  mass,  not  unlike  the  white  of 
a  hard-boiled  egg,  both  in  appearance  and  chemical  composition.  To  the 
inner  surface  of  the  parasite  are  attached  numerous  little  bodies,  as  in  fig.  38, 
hardly  as  large  as  a  grain  of  sand,  of  a  spherical  shape,  and  of  a  grayish 
color,  each  consisting  of  a  delicate  cyst,  filled  with  echinococci.  These 
animals,  which  derive  their  origin  and  support  from  the  hydatid,  soon  sepa- 
rate themselves,  acquiring  thus  a  sort  of  independent  existence,  great  num- 
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bers  being  often  seen  floating  about  in  the  parent  liquor  when  they  are  yet 
hardly  the  two-hundredth  part  of  an  inch  in  diameter. 


Fig.  38. 


Fig.  39. 


-^fe.-;^ 
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Cysts  of  echiaococci. 


Each  echinococcus  consists  of  a  body  and  a  head,  the  latter  being  encircled 
by  a  row  of  teeth.  The  body,  which  is  composed  of  solid,  granular  matter, 
has  a  curiously  speckled  appearance,  owing  to  the  presence  of  numerous  ovoid 
bodies  immediately  beneath  its  outer  coat.  The  teeth  are  spinous,  sharp, 
hook-like,  and  perfectly  characteristic.  They  are  not  easily  decomposed,  and 
are  therefore  capable  of  affording  important  diagnostic  information.  The 
various  appearances  here  described  are  well  illustrated  in  fig.  39. 

Hydatids  are  usually  short-lived,  rarely  lasting  beyond  a  few  years.  Vari- 
ous causes  may  destroy  them.  Thus,  some  perish  from  suppuration,  some 
from  gangrene,  some  from  the  gradual  drying  up  of  their  contents,  and  not 
a  few  from  the  pressure  of  their  young.  Under  such  circumstances,  the  in- 
closing cyst  is  often  remarkably  thickened,  and  even  partially  transformed 
into  fibrous  matter.  I  have  seen  cases  where  it  had  put  on  the  appearance  of 
the  interior  of  an  aneurismal  sac.  Great  mischief,  sooner  or  later,  results 
from  their  presence,  especially  during  the  progress  of  their  decay,  nature  often 
failing  to  eliminate  them,  and  thus  permitting  them  to  excite  violent  irrita- 
tion. A  hydatid  of  the  liver  will  occasionally  induce  fatal  peritonitis,  and 
the  hardest  structures,  the  osseous  not  excepted,  are  not  always  capable  of 
withstanding  its  progress.  A  case  has  been  reported  of  a  parasite  of  this 
kind  having  perforated  the  scapula.  In  the  lungs  acephalocysts  sometimes 
find  their  way  into  the  bronchial  tubes,  from  which  they  are  afterwards  ejected 
by  expectoration. 

There  are  no  signs  by  which  the  existence  of  this  parasite  can  be  diagnos- 
ticated. Its  presence  in  the  discharges  is  the  only  reliable  evidence  of  the 
kind.  Some  years  ago  I  removed  a  small  tumor  from  the  arm,  which  had 
the  character  of  an  ordinary  encysted  formation,  but  which  was  unexpectedly 
found  to  contain  an  acephalocyst,  the  animal  rolling  out  upon  the  floor  before 
I  had  extirpated  the  inclosing  capsule.  No  treatment,  except  excision,  is  of 
any  avail  in  this  affection,  and  that,  of  course,  is  only  admissible  when  the 
tumor  is  situated  in  an  external  and  accessible  part  of  the  body. 


12.    POLYPOID  TUMORS. 

These  are  certain  growths,  long  known  to  pathologists  and  practitioners, 
to  which  the  term  polyp,  polypus,  or  polypoid  has  been  applied,  apparently 
from  some  fancied  resemblance  they  bear  to  the  form  of  the  animal  described 
under  that  name  by  naturalists.  They  are  found  exclusively  in  the  mucous 
cavities  of  the  body,  where  they  often  attain  a  large  bulk,  and  become  a 
source  of  serious  mischief.  Occurring  at  all  periods  of  life,  they  are  par- 
ticularly common  in  middle-aged  and  elderly  subjects,  and  present  themselves 
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in  several  varieties  of  form,  differing  essentially  from  each  other  in  their 
structure  and  habits,  if  not  also  in  their  mode  of  origin. 

The  situations  in  which  these  growths  are  most  commonly  met  with  are 
the  nose  and  uterus  ;  they  are  also  sufficiently  frequent  in  the  ear,  the  maxil- 
lary sinus,  the  vagina,  and  the  rectum.  In  the  larynx  and  throat  they  are 
rare,  but  not,  perhaps,  as  much  so  as  is  commonly  supposed.  They  are 
generally  solitary,  but  occasionally  considerable  numbers  occur  in  the  same 
subject  and  even  in  the  same  cavity.  Their  volume  varies  from  that  of  a 
small  pea  up  to  that  of  an  adult's  head,  depending  upon  the  nature  of  the 
tumor,  the  locality  which  it  occupies,  and  the  amount  of  resistance  offered  to 
its  extension.  Their  shape,  which  is  usually  materially  influenced  by  that  of 
the  cavity  in  which  they  are  developed,  is  conical,  pyriform,  or  globular, 
their  attachment  being  generally  effected  by  a  narrow  footstalk,  root,  or 
pedicle.  Most  of  these  growths  belong  to  the  class  of  benign  structures, 
and  hence  the  inconvenience  which  they  occasion  is  chiefly  of  a  functional 
character. 

Polypoid  tumors  may  conveniently  be  arranged  under  four  heads,  which, 
judging  from  personal  observation,  comprise  all  the  known  and  generally  re- 
cognized varieties,  without  including  any  of  the  subordinate  divisions  made 
by  certain  authors,  and  which  are  altogether  dependent  upon  accidental  cir- 
cumstances. These  are  the  gelatinoid,  fibrous,  granular,  and  vascular,  which 
possess  features  sufficiently  distinctive  to  entitle  them  to  separate  notice. 

The  gelatinoid  polyp,  the  most  common  of  all  this  class  of  morbid  growths, 
rarely  occurs  in  any  other  situation  than  the  nose ;  it  is,  however,  occasion- 
ally observed  in  the  ear,  larynx,  vagina,  and  certain  portions  of  the  alimentary 
tube.  As  its  name  implies,  it  is  of  jelly-like  appearance,  looking,  indeed, 
very  much  like  an  oyster,  being  of  a  soft,  spongy  consistence,  and  generally 
of  an  irregularly  pyriform  shape,  with  a  narrow  pedicle,  sometimes  nearly  an 
inch  in  length.  Occurring  either  singly  or  in  clusters,  it  often  completely 
closes  the  cavity  in  which  it  grows,  although  it  rarely  acquires  much  bulk  ; 
is  destitute  of  sensibility  ;  readily  breaks  under  pressure ;  and  is  remarkably 
hygrometric,  expanding  in  wet  weather,  and  shrinking  in  dry.  When  pricked, 
a  thin  yellowish  and  slightly  coagulable  fluid  exudes,  which  under  the  micro- 
scope shows  nucleated  cells  lying  in  a  transparent  blastema.  The  growth 
consists  essentially  of  cellular  substance  supported  by  mucous  membrane — 
a  reflection  from  that  of  the  part  to  which  it  is  attached — and  is  nourished 
by  a  few  straggling  vessels,  which  are  often  of  considerable  length  and 
thickness.     When  extirpated  it  is  remarkably  apt  to  be  reproduced. 

The  Jibrous  polyp  owes  its  name  to  the  peculiarity  of  its  structure,  which 
is  of  a  dense  firm  character,  the  fibres  interlacing  with  each  other  in  every 
possible  manner.  In  the  recent  state  it  is  of  a  reddish,  purple,  or  livid  hue, 
but  after  maceration  for  a  short  time  it  exhibits  a  pale  grayish  aspect,  and 
then  displays  its  characteristic  fibrous  arrangement  to  great  advantage.  It 
is  usually  exceedingly  tough,  hard,  and  incompressible,  offering  great  resist- 
ance to  the  knife,  which  emits  a  creaking  noise  as  it  is  drawn  through  its 
substance.  Although  it  has  seemingly  very  few  vessels,  its  removal  is  fre- 
quently attended  with  copious  hemorrhage,  both  arterial  and  venous.  Being 
uearly  always  solitary,  it  generally  grows  quite  rapidly,  often  attaining  a 
large  bulk  in  a  short  time,  and  is  usually  attached  by  a  broad  base,  not  by  a 
narrow  pedicle,  as  is  the  case  with  the  gelatinoid  polyp.  The  most  common 
habitations  of  this  growth  are  the  uterus,  nose,  and  maxillary  sinus.  When 
extirpated,  it  has  a  tendency  to  recur ;  and  cases  are  not  wanting  where  it 
manifests  a  malignant  disposition. 

The  granular  polyp,  found  chiefly  in  the  uterus  and  nasal  fossa,  is,  on  the 
whole,  very  uncommon,  and  seldom  attains  any  great  bulk.  It  is  of  a  pale 
rose-color,  grayish,  or  whitish  ;  of  a  soft,  fragile  consistence  ;  globular,  ovoi- 
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dal,  or  conical  in  shape  :  and  from  the  size  of  a  currant  to  that  of  a  grape, 
its  connection  being  usually  effected  by  a  long  slender  pedicle.  Its  structure 
is  granular,  homogeneous,  and  inelastic  looking,  when  cut,  somewhat  like  a 
macerated  salivary  gland,  and  containing  a  small  quantity  of  serous  fluid. 
It  has  few  vessels,  grows  slowly,  and  is  easily  detached,  sometimes  reappear- 
ing after  extirpation. 

The  vascular  polyp,  occurring  mostly  in  the  ear,  nose,  uterus  and  rectum, 
is  of  a  florid  color,  soft  and  spongy  in  its  consistence,  and  usually  attached 
by  a  narrow  base.  A  section  of  it  displays  a  cellular  structure  pervaded  by 
numerous  vessels,  none  of  which,  however,  are  of  much  volume,  but  still  suf- 
ficiently large  to  produce  copious  hemorrhage  when  accidentally  opened. 
The  tumor,  in  fact,  possesses  many  of  the  properties  of  the  erectile  tissue. 
Notwithstanding  this,  it  seldom  attains  much  bulk,  and  is  generally  slow  in 
its  progress,  with  little  disposition  to  recurrence  after  removal. 

We  are  hardly  sufficiently  familiar  with  the  structure  and  functions  of  poly- 
poid tumors  to  enable  us  to  explain  their  origin.  The  probability  is  that 
most,  if  not  all,  take  their  rise  in  a  species  of  hypertrophy  of  the  tissues  with 
which  they  are  connected  and  from  which  they  grow.  Thus,  the  granular 
polyp  apparently  always  begins  in  the  mucous  follicles  of  the  part,  which,  as 
it  expands,  inveigles  other  structures,  which  thus  serve  to  impart  to  it  its  dis- 
tinctive features.  In  the  vascular  variety,  the  vascular  element  predominates, 
in  the  gelatinoid,  the  cellular,  and  in  the  hard,  the  fibrous.  Whoever  has 
examined  a  fibrous  polyp  of  the  uterus  must  have  been  struck  with  its  firm 
adhesions  to  that  organ,  and  the  perfect  identification  of  its  substance  with 
that  of  the  parenchymatous  structure.  Dr.  Da  Costa  informs  me  that  he  has 
often  found,  in  addition  to  Bbrous  tissue,  muscular  fibres  and  fibre-cells  in 
this  species  of  womb  growth,  rendering  it  thus  highly  probable  that  the 
fibrous  polyp  of  this  viscus  is  merely  a  species  of  hypertrophy  of  its  proper 
substance.  In  the  nasal  fossa  it  is  probable  that  this  form  of  tumor  always 
originates  in  the  periosteum  ;  at  any  rate,  such  a  conclusion  is  plausible  when 
we  recollect  that  it  is  usually  attached  by  a  very  broad  base  to  the  floor  or 
septum  of  the  nose. 

These  morbid  growths  are  liable  to  various  transformations,  especially  the 
fibrous,  fibro-cartilaginous,  cartilaginous  and  osseous ;  a  circumstance  which 
has  induced  some  writers  to  make  these  changes  the  bases  of  so  many  addi- 
tional divisions  of  these  morbid  products.  They  are,  however,  altogether 
accidental,  and  are  seldom  found  except  in  cases  of  long  standing.  A  more 
serious  occurrence  is  the  supervention  of  carcinomatous  disease,  if  we  con- 
cede the  possibility  that  a  structure,  originally  benign,  may,  during  its 
march,  take  on  malignant  action.  Without  altogether  denying  such  an 
occurrence,  it  must,  to  say  the  least,  be  extremely  rare,  and  it  would  perhaps 
be  more  rational  to  conclude,  in  the  absence  of  positive  facts,  that  the  tumor 
in  most  cases  was  primitively  of  a  cancerous  character,  than  that  it  became 
so  during  its  progress.  The  fibrous  polyp  is  more  liable  to  this  kind  of 
degeneration  or  assumption  than  auy  other. 

All  polypoid  tumors  act  obstructingly,  closing  the  cavities  in  which  they 
are  developed,  and  thus  interfering  with  the  exercise  of  their  functions.  As 
they  augment  in  size,  they  encroach  upon  the  surroundiug  structures,  press- 
ing them  out  of  shape,  and  causing  more  or  less  serious  deformity.  In  this 
way,  moreover,  they  may  be  productive  of  severe  pain  and  great  increase  of 
the  natural  discharge  of  the  part.  In  the  nose  and  uterus  they  often  give 
rise  to  serious  hemorrhage. 

The  period  of  life  at  which  these  bodies  appear  varies  according  to  circum- 
stances. In  the  uterus  they  are  most  common  in  elderly  females  ;  in  the  nose, 
in  young  adults ;  in  the  rectum,  in  children  ;  in  the  larynx,  in  advanced  life. 

No  medical  treatment  of  which  we  have  any  knowledge  is  of  any  avail  in 
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getting  rid  of  these  tumors.  Sorbefacients,  whether  employed  externally  or 
internally,  or  both,  are  utterly  useless.  The  only  reliable  remedy  is  extirpa- 
tion, a  proceeding  which,  if  properly  executed,  rarely  fails  to  afford  at  least 
temporary,  if  not  permanent  relief.  In  performing  the  operation  it  is  import- 
ant to  effect  complete  clearance,  since,  if  the  least  germ  of  the  morbid  pro- 
duct be  left  behind,  repollulation  will  almost  be  inevitable.  As  it  is,  even 
with  the  best  possible  care,  it  is  very  difficult,  especially  in  the  gelatinoid 
variety  of  the  affection,  to  prevent  this  occurrence.  The  methods  of  opera- 
tion are  torsion,  ligation,  and  excision,  of  which  the  first  should  generally  be 
preferred,  as  the  least  likely  to  cause  suffering  and  hemorrhage.  These  pro- 
cedures will  be  described  in  connection  with  polypoid  tumors  of  different 
parts  of  the  body. 

13.    MYELOID  TUMORS. 

The  name  of  this  tumor,  which  literally  signifies  marrow-like,  was  given  to 
it  by  Mr.  Paget,  although  its  structure  had  been  previously  described  by 
Lebert.  It  has  been  noticed  in  different  parts  of  the  body,  but  in  particular 
in  or  upon  bone,  the  mammary  gland,  uterus,  cerebral  membraues,  the  sub- 
cutaneous cellular  tissue,  and  in  the  eyelids  and  conjunctiva,  occurring  in 
various  sized  masses,  generally  of  a  rounded,  or  ovoidal  shape,  and  of  a 
consistence  varying  from  that  of  tallow  or  suet  to  that  of  fibro-plastic  tissue. 
The  cut  surface  has  a  smooth,  compact,  shining  appearance,  with  blotches  of 
a  dark  crimson,  brownish,  pink,  or  modena  hue,  either  uniformly,  or  in 
various  degrees  of  combination,  all  these  tints  being  sometimes  commingled. 
Much  stress  is  laid  upon  these  colors  by  pathologists  as  diagnostic  characters 
of  myeloid  tumors,  affording,  as  they  do,  the  most  ready  external  means  of 
discrimination  between  them  and  other  analogous  formations. 

A  considerable  quantity  of  fibrous,  cellulo-fibrous,  or  fibro-plastic  matter, 
generally  enters  into  the  morbid  growth,  presenting  itself  in  the  form  of 
whitish,  grayish,  or  yellowish  filaments,  scattered  about  irregularly,  and  fre- 
quently so  arranged  as  to  intercept  small  cells,  filled  with  serum,  sanguinolent 
fluid,  or  pure  blood.  Sometimes  large  cysts  occur,  similar  to  those  which 
we  find  in  tumors  of  the  thyroid  gland,  and  occupied  by  similar  liquids.  In 
the  more  recent  specimens  a  section  of  the  mass  generally  furnishes,  on 
pressure,  a  small  quantity  of  a  thin  yellowish  fluid,  altogether  different  from 
cancer-juice.  When  the  disease  is  developed  in  the  cancellous  tissue  of  the 
bones,  where  its  occurrence  is  more  frequent  than  elsewhere,  the  tumor  dis- 
parts the  compact  layers,  forming  a  kind  of  cyst-like  expansion,  in  which  the 
new  matter  is  lodged,  and  which,  under  such  circumstances,  often  contains  a 
large  amount  of  osseous  substance,  soft,  cellulated,  of  a  reddish  or  pale  yel- 
lowish tint,  and  easily  recognized  by  sight  and  touch. 

The  minute  structure  of  the  myeloid  tumor  essentially  consists  of  cells, 
nuclei,  and  nucleoli,  imbedded  in  a  finely  granular  matrix,  and  interspersed 
with  filaments  of  fibro-cellular  tissue.  More  or  less  fatty  substance  is  fre- 
quently present,  and  the  stroma  is  usually  very  vascular;  a  circumstance 
which  readily  explains  the  rapid  development  of  this  variety  of  morbid 
growth.  Of  the  cells,  as  described  by  Paget,  some  are  small,  and  of  an  oval, 
lanceolate,  angular,  or  elongated  figure,  their  contents  being  dimly  dotted 
with  single  nuclei  and  nucleoli;  others  are  round,  oval,  or  flask-shaped, 
measuring  from  ^  to  -^Vo  of  an  inch  in  diameter,  and  occupied  each  by 
nearly  a  dozen  nucleolated  nuclei.  Intermingled  with  these  corpuscles  are 
free  nuclei,  of  various  forms  and  sizes,  giving  evidence  of  having  escaped 
from  the  older  cells. 

The  myeloid  tumor  is  generally  rather  rapid  in  its  growth,  occurs  in  both 
sexes  and  at  different  periods  of  life,  but  more  commonly  in  the  young  and 
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middle  aged  than  in  the  old,  and  is  capable  of  attaining  a  considerable  bulk. 
From  its  tendency  to  destroy  effectually  the  structures  in  which  it  is  developed, 
and  from  the  fact  that  it  occasionally  displays  a  malignant  tendency,  recur- 
ring after  extirpation,  and  ultimately  causing  death,  there  is  strong  reason  to 
conclude  that  it  is  generally  merely  a  modified  form  of  encephaloid  or  fibro- 
plastic growth.  Nevertheless,  we  are  not  warranted,  in  the  existing  state  of 
the  science,  in  expressing  a  very  positive  opinion  regarding  the  true  nature 
of  the  disease.  Further  observation  alone  can  afford  any  valuable  clue  to 
this. 

Myeloid  tumors  furnish  no  diagnostic  signs.  They  generally  grow  more 
rapidly  than  any  other  class  of  tumors,  except  the  encephaloid,  but  their  real 
nature  can  never  be  positively  determined  until  after  their  removal.  Of  their 
treatment,  or  the  influence  of  remedies  in  checking  or  arresting  their  progress, 
we  are  equally  ignorant.  When  connected  with  the  bones  of  the  extremities, 
nothing  short  of  amputation  will  of  course  hold  out  any  prospect  of  relief, 
and  even  this  is  commonly  very  remote  and  uncertain.  If  excision  be  deter- 
mined upon,  the  knife  should  be  freely  carried  through  the  sound  tissues,  so  as 
to  guard  as  much  as  possible  against  relapse. 


EXCISION  OF  BENIGN  TUMORS. 

To  the  above  account  of  benign  tumors  may  be  appended,  by  way  of 
practical  precept,  a  few  remarks  respecting  the  proper  method  of  removing 
these  morbid  growths  with  the  knife. 

1st.  Interference  should,  as  a  general  rule,  be  avoided  when  the  tumor  is 
stationary,  or  nearly  so,  painless,  and  not  inconvenient  by  its  size  or  situation. 

2dly.  If  an  operation  be  determined  upon,  the  system  should  always  be 
subjected  to  a  certain  degree  of  preliminary  treatment,  even  when  the  tumor 
is  comparatively  small,  experience  having  shown  that  extirpation  is  often 
followed  by  erysipelas. 

3dly.  While  the  object  should  be  to  effect  the  most  thorough  removal,  care 
should  be  taken  not  to  interfere  unnecessarily  with  the  surrounding  tissues, 
but  to  respect  them  as  much  as  possible  by  keeping  the  knife  in  close  contact 
with  the  morbid  growth. 

4thly.  If  the  tumor  be  of  unusual  bulk,  it  will  generally  be  necessary  to 
remove  a  portion  of  its  tegumental  covering,  making,  for  this  purpose,  an 
elliptical  incision  ;  otherwise  all  the  skin  should  be  retained,  due  allowance 
being  always  made  for  its  astonishing  contractile  powers.  If  this  precaution 
be  neglected,  there  may  be  a  deficiency  of  flap  when  the  surgeon  comes  to 
approximate  the  edges  of  the  wound. 

5thly.  Diseased  integument  should  always  be  removed  along  with  the  mor- 
bid growth. 

6thly.  In  general,  extirpation  may  be  effected  by  a  single  incision  carried 
across  the  centre  of  the  tumor,  either  vertically,  or  in  a  curvilinear  direction. 
It  is  only  when,  as  already  stated,  the  morbid  growth  is  very  large,  that  an 
elliptical  incision  will  be  required. 

7thly.  Care  should  be  taken,  in  making  the  incisions,  to  give  them  such  a 
direction  as  shall  favor  drainage,  or  prevent  bagging.  Hence,  one  of  the 
extremities  should  always  correspond  with  the  most  dependent  portion  of  the 
tumor. 

8thly.  By  keeping  the  knife  in  close  contact  with  the  tumor,  it  may  some- 
times be  promptly  and  effectually  enucleated  with  the  hand,  finger,  or 
scalpel.  Another  advantage  resulting  from  the  observance  of  this  precau- 
tion will  be  the  avoidance  of  hemorrhage. 
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9thly.  Any  large  arteries  that  may  be  divided  should  either  be  compressed 
by  an  assistant  until  the  extirpation  is  completed,  or  they  should  immediately 
be  tied,  loss  of  blood  being  carefully  guarded  against  in  all  proceedings  of  this 
kind.  When  the  surgeon  is  operating  alone,  or  when  he  has  no  good  assist- 
ants, the  bleeding  may  be  temporarily  checked  with  the  serrefine,  fig.  40,  a 
kind  of  wire  forceps,  or  the  contrivance  depicted  in  fig.  41.  These  instru- 
ments hold  on  by  their  own  elasticity,  and  will  be  found  of  great  service  in 
extensive  and  tedious  dissections,  especially  when  it  is  necessary  to  cut  the 
same  artery  several  times. 

Fig.  40.  Fig.  41. 


Serrefine.  Small  forceps  for  temporarily  checking  hemorrhage. 

lOtbly.  When  all  oozing  of  blood  has  ceased,  the  edges  of  the  wound  are 
accurately  approximated  by  suture  and  adhesive  strips,  aided,  if  necessary, 
by  a  light  compress  and  bandage,  to  keep  the  flaps  in  close  contact  with  the 
raw  surface  beneath  ;  the  object  being  to  secure  union  by  the  first  intention. 

llthly.  The  part  is  always  to  be  kept  perfectly  at  rest  until  the  wound  is 
healed  ;  the  case  being  treated  in  every  respect  upon  ordinary  antiphlogistic 
principles.  In  general,  the  dressings  should  not  be  disturbed  before  the  end 
of  the  third  day,  especially  if  the  absence  of  fetor  and  discharge  indicates  that 
everything  is  progressing  favorably. 


SECT.  III. — MALIGNANT  TUMORS. 

Under  the  term  malignant  are  comprised  certain  morbid  products  which 
have  the  effect,  within  a  variable  period  after  their  formation,  of  destroying 
not  only  the  tissues  in  which  they  are  deposited,  but  also  the  life  of  the  pa- 
tient. The  pathological  anatomist  usually  describes  them  under  the  name  of 
the  heterologous,  heteroclite,  or  heteromorphous  products,  in  reference  to 
their  want  of  similarity  to  the  natural  structures,  but  the  prefix  malignant  is 
justly  applicable  to  them,  on  account  of  their  destructive  disposition.  The 
formations  which  are  usually  embraced  under  the  present  head  are  scirrhus, 
encephaloid,  colloid,  melanosis,  and  cancroid,  the  latter  having  been  only 
lately  added  to  the  list  as  a  distinct  affection.  From  this  catalogue  tubercle 
is  usually  excluded,  although  it  is  by  far  the  most  common  as  well  as  the  most 
destructive  of  all  the  heteromorphous  developments,  especially  when  it  occurs 
in  the  lungs  and  serous  membranes.  In  the  external  parts  of  the  body,  how- 
ever, it  is  less  so,  and  hence,  perhaps,  the  reason  why  surgical  writers  gene- 
rally exclude  it  from  this  position.  It  would  greatly  simplify  the  study  of 
these  affections  if  the  term  "cancer,"  by  which  some  of  them  continue  to  be 
designated,  were  altogether  discarded  from  surgical  nomenclature.  This  ex- 
pression, introduced  in  the  infancy  of  the  science,  is  eutirely  figurative,  and 
therefore  calculated  to  mislead  the  mind  of  the  inquirer. 

Of  the  extensive  prevalence  of  cancerous  disease  some  idea  may  be  formed 
when  it  is  stated  that,  in  five  years,  namely,  from  1838  to  1842,  inclusive, 
11,662  persons  died  of  it  in  England  alone,  independently  of  the  cases  which 
occurred  in  London.  Of  these  cases,  8,746  occurred  among  women,  and 
2,916  among  men,  or  in  the  ratio  almost  of  three  to  one.  This  difference  is 
due  to  the  extraordinary  frequency  of  carcinoma  of  the  uterus  and  mamma?, 
particularly  the  former,  which  suffers  nearly  as  often  as  all  the  other  organs 
together. 
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These  various  morbid  formations,  although  they  differ  widely  in  many  of 
their  characters,  yet  possess  certain  features  in  common  with  each  other, 
which  may  be  briefly  enumerated  before  we  proceed  to  speak  of  them  indi- 
vidually. 

1st.  They  are  all  deficient  in  plastic  material,  while  they  contain  an  unusual 
amount  of  albuminous  substance,  or  the  protein  principles  of  the  blood.  The 
consequence  is  that  they  are  less  organizable  than  the  ordinary  lymph-pro- 
ducts, and  also  less  capable  of  maintaining  a  long  existence  in  the  parts  among 
which  they  are  deposited. 

2dly.  Under  the  microscope  they  are  found  to  consist  of  two  parts,  a  fibrous 
stroma,  and  granules  or  cells,  which  bear  to  each  other  the  relation  of  con- 
taining and  contained  parts.  The  former  is  either  of  new  formation,  or  it 
is  composed  of  pre-existing  tissue,  in  an  altered  state.  The  cells  often  con- 
tain nuclei  and  nucleoli,  and  possess,  in  many  cases,  an  astonishing  multiplying 
faculty  ;  a  circumstance  which  adds  greatly  to  the  rapidity  and  malignancy 
of  the  morbid  growth. 

3dly.  They  occur  in  nearly  all  the  organs  and  tissues  of  the  body,  in  both 
sexes,  at  all  periods  of  life,  in  all  temperaments,  and  in  persons  of  all  occupa- 
tions, often  existing  simultaneously  in  a  number  of  localities.  They  fre- 
quently display  a  marked  hereditary  tendency,  forming  at  or  soon  after  birth, 
and  also  a  disposition  to  appear  in  several  members  of  the  same  family. 

4thly.  They  present  themselves  under  different  varieties  of  form;  generally 
as  a  distinct,  circumscribed  tumor,  but  very  frequently  also  as  a  stratum,  or 
infiltration. 

5thly.  They  are  all  deposited,  as  a  secretion,  in  a  fluid  form,  but  soon  as- 
sume a  concrete  character,  which,  after  a  time,  they  again,  in  part,  lose,  their 
tendency  being  to  become  disintegrated,  and  to  work  their  way  to  the  surface, 
by  exciting  ulcerative  action  in  the  surrounding  tissues.  The  resulting  sore 
is  incapable  of  forming  healthy  matter  and  healthy  granulations;  or,  in  other 
words,  it  remains  open  and  intractable,  either  for  an  indefinite  period,  or 
until  the  patient  perishes  from  the  effects  of  the  local  and  constitutional  irri- 
tation. 

6thly.  They  are  all  of  constitutional  origin,  or  connected  with  a  contami- 
nated state  of  the  blood  and  solids,  a  perfectly  healthy  individual  being  inca- 
pable of  their  attack,  which  generally  takes  place  without  any  assignable 
cause.  Owing  to  this  circumstance,  they  always  manifest  a  tendency  to  re- 
appear after  extirpation,  either  at  the  original  site,  or  at  some  other  point. 

7thly.  Their  progress  is  generally  rapid,  most  of  them  causing  death  in 
from  nine  to  eighteen  months  from  the  time  of  their  first  appearance.  As 
they  advance,  especially  when  ulceration  is  about  to  begin,  they  involve  the 
neighboring  lymphatic  ganglions,  transmitting  to  them,  through  the  agency 
of  the  absorbents,  some  of  their  own  material,  or  exciting  similar  disease  by 
sympathetic  irritation. 

The  so-called  cancer-cells  have  been,  and  still  are,  a  prolific  source  of  dis- 
putation. While  there  are  some  who  altogether  deny  their  existence,  as  a 
distinct  and  specific  entity,  the  great  majority  of  pathologists  agree  in  the 
opinion  that  they  are  peculiar  to  this  class  of  morbid  growths,  and  they  do 
not  hesitate  therefore  to  assign  to  them  an  important  histiological  and  diag- 
nostic rank.  Without  attempting  to  decide  a  question  of  such  grave  im- 
portance, for  which  our  knowledge  is  perhaps  still  too  imperfect,  it  may  con- 
fidently be  assumed  that  all  carcinomatous  formations  are  intimately  connected 
with,  if  not  directly  dependent  upon,  the  presence  of  cells,  of  a  more  or  less 
complex  structure,  which  thus  influence  their  development,  and  serve  to  im- 
part to  them  their  distinctive  features.  Time  will  probably  show  whether 
these  cells  are  new  cells,  or  merely  cells  which  naturally  exist  in  all  organs 
and  tissues,  in  a  state  of  disease,  alteration,  or  degeneration. 
vol.  i. — 17 
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The  accompanying  sketches,  from  Beal  and  Druitt,  will  serve  to  convey  a 
good  idea,  in  a  general  point  of  view,  of  the  nature  of  these  cells,  and  of  their 
disposition  in  the  fibrous  stroma,  or  basement-structure,  above  alluded  to. 

Fig.  42.  Fig-  43- 


Fig.  42  represents  cells  in  the  earlier  stages  of  carcinoma,  with  nuclei  at 
a  ;  magnified  200  diameters.  In  fig.  43,  the  cells,  termed  mother-cells,  are 
older  and  larger,  or,  in  other  words,  further  advanced  in  their  development. 

Fig.  44  exhibits  the  cells  as  they 

Fig.  44.  lie  in  their  fibrous  stroma;  at  a, 

some  of  the  cells  are  loaded  with 

^ •.  V\A°,  fat,  and  others   with   melanotic 

W^  g3§\&  1/r  pigment,  unmistakable  evidences 
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M  gg|S  ^1^  In  its  shape  the  cancer-cell  is 
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nucleus,  situated  in  its  interior, 
and  generally  occupied  by  one 
or  more  nucleoli.  These  arrangements  may  be  rendered  particularly  distinct 
if  the  matter  under  examination  be  treated  with  acetic  acid,  which  makes  the 
cell  pale  and  transparent,  and  brings  out  the  nucleus  in  bold  relief.  In  some 
varieties  of  carcinoma,  the  cell  frequently  exhibits  a  caudate  configuration. 

The  occurrence  of  ulceration  in  cancer  is  a  direct  consequence  of  the 
changes  wrought  by  age  and  disease  in  the  cancer-cells.  As  the  morbid 
growth  progresses,  the  cells  become  opaque,  irregular,  flattened  or  com- 
pressed, and  infiltrated  with  oil  and  different  kinds  of  pigmentary  substances. 
They  undergo,  in  fact,  changes  very  similar  to  those  which  are  witnessed  in 
lymph  or  plasma.  As  a  general  rule,  it  may  be  stated  that  the  largest  and 
most  perfect  cells  are  found  in  scirrhus  or  hard  cancer,  especially  in  those  of 
slow  growth.  The  more  imperfect  cells  are  seen  in  encephaloid  and  other 
rapidly  developing  forms  of  the  disease. 

1.    SCIRRHUS. 

The  term  scirrhus  is  employed  to  designate  a  morbid  product  which  is  more 
dense  and  firm  than  any  of  the  natural  tissues,  excepting  tendon,  cartilage, 
and  bone.  Hence  it  is  often  called  hard  cancer,  an  expression  which  was 
applied  to  this  substance  in  the  infancy  of  the  science,  from  some  fancied  re- 
semblance which  it  was  supposed  to  bear  to  the  claws  of  that  animal.  It  is 
to  be  regretted,  as  already  stated,  that  it  is  not  altogether  abolished  from 
surgical  nomenclature,  as  its  retention  is  only  calculated  to  add  confusion  to 
a  subject  unfortunately  sufficiently  obscure. 

The  occurrence  of  scirrhus  is  as  frequent  as  its  character  is  malignant  and 
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unforgiving.  It  is  observed  at  various  periods  of  life,  but  rarely  until  after 
middle  age.  The  youngest  subject  in  which  I  have  ever  seen  the  disease  was 
a  mulatto  child  three  months  old,  whose  case  has  been  reported  by  Dr.  S.  W. 
Gross,  in  the  North  American  Medico-Chirurgical  Review  for  May,  1851. 
It  presented  itself  in  the  liver,  which  was  otherwise  perfectly  healthy,  in  the 
form  of  white  tubercles,  which  were  of  a  firm,  almost  fibrocartilaginous  con- 
sistence, and  exhibited  under  the  microscope  all  the  characteristics  of  genuine 
scirrhus.  Scirrhus  of  the  skin  is  also  occasionally  observed  at  a  compara- 
tively early  period ;  but  everywhere  else  it  is  rare  until  after  the  age  of  forty, 
when  it  becomes  sufficiently  common.  The  period  of  its  greatest  frequency 
is  from  the  forty-fifth  to  the  fifty-fifth  year. 

Females  are  more  liable  to  scirrhus  than  males,  but  in  what  precise  pro- 
portion has  not  been  ascertained.  The  influence  of  temperament,  habit,  and 
occupation  upon  the  production  of  the  disease  also  remains  undetermined. 
It  is  generally  supposed  that  persons  of  a  dark  bilious  temperament  are  par- 
ticularly subject  to  it,  but  for  such  an  opinion  there  is  no  valid  reason. 

Certain  organs  and  tissues  are  more  prone  to  scirrhus  than  others.  Thus, 
what  are  called  the  glandular  viscera,  as  the  liver,  mamma,  and  uterus,  are 
particularly  liable  to  suffer,  though  the  testicle,  which  belongs  to  the  same 
class,  is  singularly  exempt  from  the  disease,  so  much  so,  indeed,  that  we  may 
well  question  whether  it  is  ever  attacked  by  it.  The  stomach,  anus,  rectum, 
and  colon  are  often  invaded  in  both  sexes.  Scirrhus  was  supposed  at  one 
time  to  be  very  common  in  the  lip  and  penis,  but  recent  researches  tend  to 
show  that  this  is  not  the  fact,  but  that  the  affection,  formerly  so  regarded,  is 
nothing  but  epithelial  cancer,  a  milder  form  of  malignant  structure.  Whether 
this,  however,  is  really  so,  future  observation  must  decide.  Meanwhile,  it  is 
positively  certain  that  cancroid  disease  is  often  much  more  rapidly  fatal  than 
scirrhous.  The  bones,  muscles,  tendons,  ligaments,  aponeuroses,  vessels, 
nerves,  salivary  glands,  brain,  lungs,  spleen,  and  urinary  organs  are  nearly 
entirely  exempt  from  this  heterologous  formation. 

Like  the  other  heteromorphous  products,  the  scirrhous  may  appear  under 
several  varieties  of  form,  as  the  tuberoid,  stratiform,  and  infiltrated,  of  which 
the  first  is  the  one,  surgically  speaking,  of  the  greatest  interest.  The  other 
two  occur  chiefly  in  the  internal  organs,  particularly  the  oesophagus,  stomach, 
colon,  and  rectum,  the  submucous  cellular  tissue  of  which  they  often  so  com- 
pletely transform  as  not  to  leave  a  vestige  of  the  original  structure ;  at  the 
same  time  that  they  encroach  very  seriously,  if  not  fatally,  upon  the  caliber 
of  the  tube.  The  affected  part  is  dense  and  crisp,  cutting  almost  like  fibro- 
cartilage,  and  has  a  pale  yellowish  or  grayish  appearance,  with  white  fibrinous 
intersections.  The  stratiform  variety  is  occasionally  met  with  in  the  skin  and 
subserous  cellular  tissue,  but  the  occurrence  is  uncommon.  Scirrhus  of  the 
uterus  generally  presents  itself  as  an  infiltration. 

The  best  example  of  the  tuberoid  variety  occurs  in  the  mamma  and  liver; 
it  is  also  sometimes  seen  upon  the  serous  membranes  and  in  the  skin,  or  in 
the  skin  and  subcutaneous  cellular  tissue,  in  the  form  of  little  nodules,  often 
not  larger  than  a  current,  a  pea,  or  a  filbert.  Sometimes  the  tumor  consists 
of  one  single  mass,  as  in  the  liver,  but  more  generally  it  is  made  up  of  seve- 
ral, which  together  may  form  a  growth  as  large  as  an  orange,  or  even  a  fist, 
hard,  dense,  inelastic,  and  almost  incompressible,  grating  under  the  knife,  of 
variable  shape,  but  generally  globular  or  ovoidal,  movable,  and  deeply  inlaid 
in  the  tissues  among  which  it  is  situated.  These  tissues  occasionally  afford 
the  tumor  an  imperfect  capsule,  but  in  general  there  is  no  such  investment, 
the  heteroclite  matter  being  often  spread  out  in  the  most  irregular  and  gro- 
tesque manner,  like  the  claws  of  the  animal  from  which  the  disease  has  derived 
its  generic  name.     The  fibrous  intersections  which  pervade  the  interior  of 
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the  morbid  mass  are  the  remains  of  the  normal  tissues,  variously  changed  by 
the  disease.  They  are  generally  of  a  dense,  firm  consistence,  and  of  a  gray- 
ish, bluish,  or  rosaceous  color,  thus  strikingly  contrasting  with  the  abnormal 
deposit.  It  is  questionable  whether  the  fibrous  bands,  as  they  are  commonly 
called,  are  ever  entirely  of  new  formation.  In  the  mammary  gland  they 
generally  consist  of  imprisoned  lactiferous  tubes. 

Structure.— A  section  of  a  scirrhous  tumor,  especially  in  its  more  matured 
stages,  exhibits  a  whitish,  homogeneous  aspect,  and  affords,  upon  being 
scraped,  a  peculiar  lactescent  fluid,  somewhat  unctuous  to  the  touch,  which 
has  received  the  name  of  cancer-juice,  and  upon  which  much  stress  has  been 
laid  by  modern  pathologists  as  denotive  of  malignancy.  It  is  seldom  present 
in  very  recent  specimens,  and  my  researches  have  led  me  to  believe  that  it  is 
a  result  of  partial  softening  of  the  heteromorphous  mass,  preparatory  to 
ulceration.  We  sometimes  find  it  united  with  a  considerable  quantity  of  free 
oil. 

Scirrhus  has  a  very  feeble  circulation,  its  vessels  being  remarkably  small, 
and  probably  wholly  derived  from  the  surrounding  parts.  Of  their  precise 
arrangement,  however,  we  have  no  definite  idea.  The  paucity  of  vessels 
affords  a  satisfactory  clue  to  the  slow  growth  and  comparatively  small  size  of 
the  morbid  product,  and  a  reason,  also,  why  there  is  so  seldom  any  consider- 
able hemorrhage  after  ulceration  has  set  in.  No  nerves  have  been  demon- 
strated in  its  substance,  but  their  free  distribution  is  inferred  from  the  sharp, 
lancinating  pain  which  forms  so  characteristic  a  symptom  of  the  disease. 
Lymphatics  also  exist ;  as  is  proved  by  the  fact  that  if  arsenic  be  applied  to 
an  open  scirrhous  ulcer,  it  is  often  absorbed  into  the  system,  producing  simi- 
lar effects  as  when  taken  directly  into  the  stomach. 

Pathologists  have  laid  much  stress  upon  the  existence  of  certain  subdivi- 
sions of  scirrhous  tumors,  as  the  mammary,  pancreatic,  lardaceous,  and 
reticular,  as  if  the  appearances  which  these  expressions  are  intended  to  desig- 
nate were  not  purely  accidental,  depending  upon  the  character  and  amount 
of  pre-existing  tissue,  the  age  and  mode  of  aggregation  of  the  heteroclite 
matter,  and  above  all,  the  state  of  the  patient's  general  health.  I  must  ob- 
ject the  more  strenuously  against  the  use  of  these  terms,  because  they  have 
only  a  tendency  to  complicate  the  subject  and  create  confusion.  I  am  sure 
that,  with  all  my  opportunities  for  observation,  I  have  never  seen  a  scirrhous 
tumor  to  which  the  word  mammary  or  pancreatic  could  be  applied  with  any 
degree  of  propriety  ;  and  it  is  equally  certain  that  the  lardaceous  and  reticu- 
lar varieties,  as  they  have  been  termed,  although  they  may  sometimes  present 
a  faint  resemblance  to  the  objects  after  which  they  have  been  named,  must  be 
exceedingly  rare. 

Chemically  examined,  scirrhus  is  found  to  consist  largely  of  albumen  and 
fatty  matter,  the  two  together  forming  more  than  one-half  of  the  entire  mass. 
In  a  specimen  of  scirrhus  of  the  uterus,  analyzed  by  Hecht,  the  fatty  sub- 
stance amounted  to  fifty  per  cent.  Fibrin  exists  sparingly  in  all  cases. 
Gelatine  is  said  to  be  occasionally  present,  but  this  is  questionable.  In  an 
examination  by  Foy,  upwards  of  thirty  per  cent,  of  earthy  salts  existed,  fully 
one-half  of  this  quantity  being  in  the  form  of  subphosphate  of  lime. 

The  facts  which  chemistry  has  revealed  in  regard  to  the  composition  of 
scirrhus  are  valuable,  as  showing  that  this  substance  is  formed  of  materials 
very  much  of  a  non-plastic  character,  and  consequently  incapable  of  resisting, 
for  any  length  of  time,  the  influence  of  surrounding  agents.  It  is  reasonable 
to  suppose  that  its  composition  is  not  alike  in  all  cases,  but  that  it  is  greatly 
influenced  by  the  site  and  age  of  the  morbid  product,  and,  therefore,  that  ft 
varies  not  only  in  different  stages  of  the  malady,  but  also  in  different  portions 
of  the  same  specimen. 
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The  minute  structure  of  scirrhus  consists  of  two  parts,  a  fibrous  network, 
and  a  soft  granular  matter.     The  former  is  made  up  of  filaments,  of  a  whitish 
or  grayish  color,  which,  intersecting  each 
other  in  every  conceivable  direction,  form  Fig-  45. 

meshes,  of  variable  shape  and  size,  for  the 

lodgment  of  the  granular  element.    These  ■.-'      ;, 

filaments,  which  are  well  shown  in  fig.  45,  ^?'<rA:\ .  ;-^<.A  ,. 

are  of  a  fibrous  structure  and  generally  ■{• ;' >:.;- i)/-.~ 

consist,  not  of  new  matter,  but  merely  of  "■£ 

pre-existing  tissue,  condensed  and  altered 
by  the  heteroclite  deposit.  Their  appear- 
ance is  occasionally  very  distinct  in  recent 
specimens  of  scirrhus,  especially  of  the 
liver  and  mamma,  but  ordinarily  it  is  ne- 
cessary to  scrape  away  the  granular  mat- 
ter before  they  can  be  brought  into  full  stroma  of  scirrhus. 
relief. 

The  essential  element  of  scirrhus,  contained  in  the  meshes  of  the  fibrous 
structure,  consists  mainly  of  cells  and  free  nuclei,  lying  in  a  transparent  and 
slightly  granular  matrix.  The  cells  vary  much  in  shape;  some  being  round, 
some  oval,  and  others,  again,  caudate,  or  furnished  with  tail-like  prolongations. 
In  size  they  range  from  the  ^^  to  the  TT'oo  °f  an  inc^  in  diameter,  most  of 
them  being  large  and  well  denned,  especially  in  the  more  matured  speci- 
mens of  the  disease.     They  have  each  a 

delicate,  but  distinct  wall,  and  generally  Fig.  46. 

inclose  one  or  more  nuclei.  The  nuclei 
are,  for  the  most  part,  of  an  oval  shape, 
and  often,  in  turn,  inclose  well-marked 
nucleoli.  Sometimes  the  nuclei  escape 
from  their  cells,  and  scatter  themselves 
through  the  uniting  substance  as  if  in 
search  of  new  homes.  Finally,  crystals, 
granules,  oil  drops,  and  old,  degenerated 
cells  are  often  found  in  the  same  speci- 
men under  the  field  of  the  microscope. 
The  various  forms  of  cell-formation  are 
well  shown  in  fig.  46,  from  a  drawing  by 
Dr.  Da  Costa. 

Progress. — The  progress  of  scirrhus  is  generally  more  slow  than  that  of 
the  other  heteromorphous  deposits,  both  as  it  respects  its  tendency  to  ulcera- 
tion and  the  destruction  of  life.  It  is  seldom  that  a  scirrhous  tumor  of  the 
breast  becomes  an  open  sore  under  twelve,  fifteen,  or  eighteen  months  ;  not 
unfrequently,  indeed,  several  years  elapse  before  it  takes  on  this  kind  of 
action.  I  had  at  my  Clinic,  two  winters  ago,  an  elderly  lady,  formerly  a 
patient  of  Sir  Astley  Cooper,  in  whom  the  disease  had  been  regularly  pro- 
gressing for  more  than  twenty  years  before  any  disposition  to  ulceration 
became  apparent.  Several  other  cases,  somewhat  less  in  their  duration, 
have  been  under  my  observation.  In  general,  however,  the  tendency  to 
ulceration  shows  itself  within  the  second  year,  commencing  usually  in  a 
superficial  portion  of  the  tumor,  sometimes  at  one,  and  at  other  times  at 
several  points,  the  process  being  preceded  and  accompanied  by  more  or  less 
discoloration  of  the  surface,  and  by  the  adhesion  of  the  skin  to  the  subjacent 
parts.  The  color  is  always  dark,  purple,  or  livid,  the  vessels  immediately 
concerned  in  its  production  being  enlarged  and  deeply  congested,  frequently 
presenting  an  appearance  as  if  they  were  inlaid  in  the  cutaneous  tissues. 
The  part  at  length  giving  way,  an  unsightly  ulcer  is  exposed,  having  hard, 
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steep,  and  rounded  edges,  and  a  foul-looking  bottom,  generally  incrusted 
with  spoiled  lymph.  The  discharge  is  always  of  a  sanious,  ichorous,  or 
sanguinolent  nature,  more  or  less  fetid,  irritating,  and  often  remarkably  pro- 
fuse. It  tarnishes  silver,  imparts  a  green  color  to  syrup  of  violets,  and,  on 
admixture  with  sulphuric  acid,  evolves  a  peculiar  gas,  having  many  of  the 
properties  of  sulphuretted  hydrogen.  No  granulations  ever  form  upon  such 
an  ulcer ;  hence  it  never  heals,  the  plastic  matter  which  it  secretes  losing  its 
vitality  as  soon  as  it  is  deposited.  There  are,  of  course,  exceptions  to  this 
rule;  but  they  are  very  uncommon,  and  I  have  never  met  with  any.  Some- 
times the  scirrhous  ulcer  has  a  remarkably  excavated  appearance,  as  if  it  had 
been  dug  out  with  a  punch.  The  parts  immediately  around  the  ulcer  are 
always  very  tender,  discolored,  and  cedematous. 

Another  tendency  of  the  scirrhous  tumor  is  to  contract  adhesions  to  the 
structures  among  which  it  is  situated.  This  disposition,  which  often  mani- 
fests itself  at  a  comparatively  early  period,  is  always  very  conspicuous  in  the 
latter  stages  of  the  malady.  The  immediate  cause  of  the  adhesions  is  an 
effusion  of  ordinary  plastic  matter  ;  but  in  some  cases,  especially  in  such  as 
are  of  long  standing  and  of  unusual  size,  they  are  owing,  at  least  in  part,  to 
the  heteromorphous  deposit  itself,  which,  under  such  circumstances,  often 
breaks  through  its  original  boundaries  into  the  skin,  cellulo-adipose  tissue, 
muscles,  glands,  and  even  bones,  involving  them  all  in  one  common  mass. 

But  a  tumor  of  this  kind  not  only  involves  the  parts  with  which  it  lies  in 
immediate  contact,  but  it  often  extends  its  influence  to  others  further  off. 
The  structures  which  are  most  liable  to  suffer  in  this  way  are  the  lymphatic 
ganglions,  which  often  take  on  the  same  kind  of  action,  becoming  enlarged 
and  indurated,  and  exhibiting,  on  division,  precisely  the  same  appearances 
as  the  original  tumor.  Sometimes,  again,  parts  still  more  remote  become 
involved  in  the  morbid  action.  Thus,  in  scirrhus  of  the  mamma  we  often  see 
not  only  great  contamination  of  the  axillary  lymphatic  ganglions,  but  serious 
swelling  of  the  corresponding  arm,  evidently  from  an  extension  of  the  primi- 
tive affection. 

Thus  the  tendency  of  this  disease  is  to  spread  and  to  contaminate  the  sur- 
rounding structures,  making  itself  deeply  felt  not  only  at  home  but  abroad ; 
not  merely  locally  but  constitutionally.  In  exceptional  cases,  the  morbid 
influence  is  closely  circumscribed,  limiting  itself,  perhaps,  for  years,  to  the 
spot  in  which  it  originally  appeared ;  but  even  then  it  eventually  breaks 
through  its  barriers,  and  spreads  among  the  surroundiug  parts.  Finally, 
after  having  inhabited  the  part  for  a  time,  nature  occasionally  makes  an  effort 
at  extrusion,  the  tumor  being  invaded  by  gangrene,  and  at  length  detached 
as  a  slough.  Such  an  occurrence,  however,  is  extremely  rare.  I  have  seen 
but  one  instance  of  it.  The  patient  was  an  elderly  lady,  fat,  and  otherwise 
healthy,  who  had  a  medium-sized  scirrhus  tumor  in  one  of  the  mammary 
glands  which  had  troubled  her  for  several  years.  All  of  a  sudden,  without 
any  assignable  cause,  inflammation  set  in,  and  in  a  few  weeks  the  whole  mass 
was  lifted  from  its  bed  as  neatly  as  if  the  operation  had  been  performed  with 
the  knife.  Some  time  afterwards  the  disease  broke  out  in  the  axillary  lym- 
phatic ganglions,  and  made  rapid  strides  towards  a  fatal  termination. 

Symptoms. — The  symptoms  of  scirrhus  necessarily  resolve  themselves  into 
local  and  constitutional.  The  former  can  only  be  satisfactorily  studied  as 
they  appear  in  an  external  tumor,  such,  for  example,  as  that  which  involves 
the  mamma.  In  taking  hold  of  such  a  tumor  we  are  struck  with  its  extra- 
ordinary hardness  and  density;  it  feels  firm,  incompressible,  and  inelastic. 
If  it  be  of  recent  origin,  it  will  be  found  to  be  perfectly  circumscribed  and 
movable,  the  examiner  being  able  to  grasp  it  with  the  fingers,  and  to  push  it 
about  beneath  the  skin ;  at  a  later  period,  however,  it  contracts  adhesions  to 
the  surrounding  parts,  and  thus  becomes  firmly  fixed  in  its  situation.     The 
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morbid  product  may  appear  as  a  solitary  tumor,  or  several  little  lumps  may 
appear  simultaneously  or  successively,  and,  gradually  coalescing,  a  consider- 
able sized  mass  may  thus  be  formed. 

The  pain  of  scirrhus  is  peculiar.  It  is  sharp  and  lancinating,  darting 
through  the  parts  like  an  electric  spark,  or  causing  a  sensation  as  if  needles 
were  thrust  into  them.  It  makes  its  appearance  at  an  early  date,  gradually 
increasing  in  severity,  and  becoming  at  length  a  source  of  intense  suffering. 
It  may  be  steady  and  persistent,  but  more  generally  it  is  intermittent,  coming 
and  going  apparently  as  whim  or  caprice  may  dictate.  It  is  always  aggra- 
vated by  damp  states  of  the  atmosphere,  and  by  whatever  has  a  tendency  to 
impair  the  general  health.  In  some  cases  we  find  it  to  be  of  a  neuralgic 
character ;  and  under  such  circumstances,  instead  of  being  limited  to  the 
morbid  mass,  it  often  shoots  about  in  different  directions  among  the  neigh- 
boring structures.  During  the  latter  stages  of  the  disease  it  is  generally  so 
constant  and  violent  as  to  deprive  the  patient  of  sleep  and  appetite,  thus 
rapidly  urging  on  the  fatal  issue. 

During  the  progress  of  the  disease  the  skin  is  tied  down  to  the  morbid 
mass,  and  soon  becomes  hard  and  livid,  its  vessels  being  at  the  same  time 
very  much  enlarged  and  deeply  congested.  Presently  ulceration  sets  in,  the 
resulting  sore  having  a  steep  excavated  appearance  and  a  foul  discharge, 
without  the  ability  to  form  granulations,  to  produce  healthy  pus,  or  to  un- 
dergo reparation.  The  tnmor  is  now  firmly  adherent  to  the  surrounding 
structures,  and  there  is  generally,  though  not  invariably,  lymphatic  involve- 
ment. A  discharge  of  blood  sometimes  attends  the  ulcerative  stage,  but  it 
seldom  exceeds  a  few  drachms,  or,  at  most,  a  few  ounces.  The  bleeding  may 
be  purely  capillary,  or  it  may  proceed  from  a  tolerably  large  vessel,  arterial 
or  venous,  laid  open  by  the  morbid  action,  and  unable  to  retract  in  conse- 
quence of  the  condensation  of  the  circumjacent  tissues. 

Scirrhus  in  its  earlier  stages,  produces  little  or  no  constitutional  disturb- 
ance. The  affection  is  strictly  local,  annoying  and  fretting  the  parts  directly 
involved  in  it,  but  not  awakening  any  general  sympathies.  A  little  mental 
disquietude,  the  result  of  the  consciousness  that  there  is  a  suspicious  tumor 
or  lump,  is  the  only  thing  that  excites  attention.  By  and  by,  however,  the 
health  begins  to  fail ;  the  appetite  is  impaired ;  the  sleep  is  interrupted  by 
the  severity  and  frequency  of  the  pain ;  the  secretions  are  disordered,  and 
some  of  them  are,  perhaps,  entirely  suppressed ;  the  bowels  are  irregular ; 
the  assimilative  functions  suffer;  occasional  attacks  of  fever  take  place;  the 
flesh  and  strength  gradually  decline ;  the  spirits  are  depressed  ;  and  life  is 
beset  on  every  side  by  the  treacherous  and  unrelenting  enemy.  During  the 
latter  stages  of  the  malady,  sometimes  even  before  there  is  any  serious  lym- 
phatic involvement,  the  countenance  assumes  a  peculiar  sallow,  cadaverous 
expression,  so  denotive  of  the  cancerous  cachexy;  diarrhoea  and  sweats  set 
in  ;  the  limbs  become  anasarcous  ;  and  at  length  the  patient  dies  utterly  ex- 
hausted, being  literally  pricked,  fretted,  and  stung  to  death  by  the  disease. 

During  the  progress  of  this  disease  scirrhous  deposits  often  appear  in  other 
parts  of  the  body;  the  blood  becomes  thin  and  colorless;  and  the  solids  are 
emaciated,  pale,  and  flabby.  Even  the  bones  often  experience  important 
changes,  especially  those  of  the  thigh,  which  are  sometimes  rendered  so  fra- 
gile as  to  give  way  from  the  slightest  cause.  Many  years  ago  I  had  under 
my  charge,  on  account  of  scirrhus  of  the  mamma,  an  old  lady  of  seventy- 
three,  who  broke  her  right  femur  a  few  days  before  she  died,  simply  by  turn- 
ing round  in  bed. 
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2.    ENCEPHALOID. 

Although  encephaloid  and  scirrhus  closely  resemble  each  other  in  their 
structure  and  composition,  yet  they  exhibit  sufficiently  distinctive  features  to 
justify  us  in  considering  them  as  different  diseases.  As  the  progress  of 
morbid  anatomy  advances,  we  shall  doubtless  become  more  enlightened  in 
regard  to  their  intimate  relations,  and  also  in  regard  to  the  relations  which 
they  sustain  towards  the  tissues  in  which  they  occur,  as  well  as  to  the  system 
at  large. 

Encephaloid  has  various  synonymes,  of  which  the  most  common  are,  soft 
cancer,  medullary  sarcoma,  cerebriform  cancer,  and  fungus  nematodes.  Mr. 
John  Burns,  of  Glasgow,  who  was  the  first  to  describe  it,  gave  it  the  name 
of  spongoid  inflammation.  All  these  various  appellations  have  reference 
either  to  the  appearance,  consistence,  or  structure  of  the  morbid  product, 
and  are,  therefore,  more  or  less  appropriate.  That  of  encephaloid,  however, 
is,  on  the  whole,  the  least  objectionable,  and  is  the  only  one  that  ought  to 
be  retained.  There  is  a  form  of  the  disease,  to  which  attention  was  first 
called  by  Mr.  Hey,  of  Leeds,  under  the  name  of  fungus  hematodes,  which  I 
shall  designate  as  the  hematoid  variety,  and  which,  in  my  judgment,  is  the 
only  one  that  deserves  separate  consideration.  The  terms  solanoid,  napiform, 
and  reticulated,  devised  by  some  of  the  French  and  German  pathologists,  to 
specify  particular  states  of  encephaloid,  ought  to  be  discarded  from  the 
nomenclature  of  the  disease,  as  they  are  only  calculated  to  lead  to  confusion 
by  keeping  up  a  refinement  which  does  not  exist  in  nature. 

The  disease  is  more  common  in  the  mamma,  eye,  testicle,  uterus,  liver, 
lymphatic  ganglions,  periosteum  and  bones,  than  anywhere  else.  With  the 
exception,  however,  of  the  muscles,  tendons,  nerves,  cartilages,  ligaments, 
and  aponeuroses,  there  is  no  part  of  the  body  in  which  it  has  not  been  ob- 
served. Occasionally  it  takes  place,  either  simultaneously  or  successively, 
in  a  considerable  number  of  structures,  resembling,  in  this  respect,  the  other 
heteromorphous  products,  and  constituting  a  genuine  encephaloid  diathesis. 
It  appears  in  both  sexes,  and  at  all  periods  of  life,  from  early  infancy  to  old 
age,  but  the  greatest  number  of  cases  occur  between  the  twentieth  and  fiftieth 
year.  The  subjoined  table,  constructed  for  me  by  Dr.  Cassot,  shows  the  age 
in  ninety-one  cases. 


Years. 
1  to     3 

3  "     7 

7  "  14 

14  "  21 

21  "  30 


No.  of  cases. 

Years. 

8 

30  to  40 

4 

40  "  50 

5 

50  "  GO 

9 

60  "  70 

20 

70  "  75 

No.  of  cases. 
14 

18 
7 
4 
2 


The  localization  of  encephaloid  is  materially  influenced  by  the  age  of  the 
patient.  Thus,  in  the  mamma  the  disease  is  almost  peculiar  to  middle  age ; 
in  the  testicle,  to  young  adults;  in  the  eye,  to  childhood.  Of  the  relative 
frequency  of  the  disease  in  the  two  sexes,  we  have  no  reliable  data.  In  the 
cases  analyzed  by  Dr.  Cassot,  there  was  a  predominance  of  males,  and  in  my 
own  practice  I  have  certainly  seen  it  oftener  in  men  than  in  women  ;  but  this 
may  have  been  a  mere  coincidence. 

The  chemical  composition  of  encephaloid,  as  determined  by  the  analysis  of 
Foy,  probably  the  most  accurate  that  has  yet  been  made,  shows  the  greatest 
possible  resemblance  to  that  of  scirrhus  by  the  same  chemist.  To  enable  the 
reader  to  compare  the  results  of  his  examinations  I  shall  subjoin  his  two 
tables  in  parallel  columns : — 
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Albumen   .... 
White  fatty  matter    . 
Red  fatty  matter 
Osmazome 

Fibrin         .... 
Water         .... 
Oxide  of  iron     . 
Sub-phosphate  of  lime 

(  Soda  . 
Carbonates  of  J.  Lime 

(  Magnesia   . 

tt    i      Ti      i.       c  \  Potassa 
Hydrochlorates  of  l  ^   , 

Tartrate  of  soda 


47.00 
7.50 
5.35 
4.00 
6.50 
8.00 
1.35 
6.30 
2.75 
4.00 
1.00 
2.70 
2.00 
0.35 


100.00 


SCIRRHUS. 

Albumen   .... 

42.00 

White  fatty  matter    . 

5.00 

Red  fatty  matter 

3.25 

Fibrin         .... 

5.85 

Water         .... 

5.00 

Oxide  of  iron     . 

1.65 

Sub-phosphate  of  lime 

16.60 

f  Soda  . 
Carbonates  of  ■<  Lime 

(  Magnesia   . 

5.00 

6.60 

0.85 

Hydrochlorates  ofL   . 

4.10 
3.25 

Tartrate  of  soda 

0  85 

100.00 


It  will  thus  be  perceived  that  the  chief  differences  in  the  composition  of 
the  two  substances  consist  in  the  presence  of  osmazome  in  encephaloid,  in 
the  lesser  quantity  of  earthy  salts,  and  the  greater  quantity  of  albumen. 
The  fibrin  exists  in  nearly  equal  proportions.  The  analyses  make  no  mention 
of  gelatine,  which  has  been  asserted  by  certain  chemists  to  exist  in  both 
substances,  especially  in  the  more  recent  specimens.  Doubtless  the  composi- 
tion of  encephaloid  is  greatly  influenced  by  the  age  and  site  of  the  deposit, 
the  general  health  of  the  patient,  the  con- 
dition of  the  blood,  and  even  by  different 
portions  of  the  same  tumor. 

The  similarity  of  the  minute  structure  of 
the  two  products  is  hardly  less  remarkable 
than  that  of  their  chemical  constitution. 
Most  specimens  exhibit,  under  the  micro- 
scope, a  stroma  and  corpuscles,  closely  re- 
sembling those  of  scirrhus.  The  stroma, 
or  basis-structure,  exhibited  in  fig.  47,  is 
made  up  of  a  fibrous  substance,  not  equally 
well  developed  in  every  specimen,  but  in 
general  sufficiently  distinct  to  admit  of  easy 
recognition.  The  firmer  varieties  usually 
contain  two  kinds  of  fibres,  both  hollow, 
but  one  is  opaque  and  granular,  the  other 
hyaline  and  studded  with  cells  and  nuclei. 
The  other  element,  the  essentially  cancer- 
ous substance,  consists  of  corpuscles,  of  a 
rounded,  ovoidal,  or  caudate  shape,  exactly 
similar  to  those  of  scirrhus,  only  that  the 
latter  arrangement  is  commonly  more  dis- 
tinctly marked.  Nearly  all  include  large, 
oval  nuclei,  and  not  a  few  also  nucleoli. 
Besides  these  two  substances,  most  speci- 
mens contain  pigment  matter,  granules,  and 
oil  globules.  The  various  forms  of  cancer  corpuscles  are  well  displayed  in 
fig.  48.     The  caudate  bodies  are  particularly  distinct. 

In  regard  to  its  arrangement,  the  encephaloid  matter  presents  itself  under 
three  varieties  of  form,  as  a  tumor,  a  stratum,  and  an  infiltration,  the  first 
being  the  most  common,  and,  surgically  considered,  the  only  one  of  any  par- 
ticular interest.  It  varies  in  volume  from  that  of  a  pea  to  that  of  an  adult's 
head,  its  shape  being  generally  somewhat  ovoidal,  and  its  surface  more  or 
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less  lobnlated  as  in  fig.  48,  from  a  specimen  in  my  cabinet.     Its  configuration, 
however,  is  always  greatly  influenced  by  the  amount  of  pressure  exerted  upon 

Fig.  48. 


Elongated  and  caudate  cells  of  encephaloid. 

it  by  the  parts  in  which  it  is  situated,  and  hence  it  is  occasionally  very  much 
flattened,  or  irregularly  compressed.     When  seated  in  the  external  structures, 

as  in  the  subcutaneous  and  intermuscular 
Fig.  49.  cellular  tissue,  over  the  bones,  in  the  mam- 

mary gland,  and  in  the  lymphatic  ganglions, 
it  has  generally  a  well-marked  cyst,  of  a 
grayish,  whitish,  or  rosaceous  appear- 
ance, and  of  considerable  firmness  and 
thickness,  which  thus  serves  to  define  its 
limits  and  to  isolate  it  from  the  original 
textures.  Extending  from  the  inner  sur- 
face of  this  envelope  are  numerous  pro- 
cesses, which,  passing  through  the  interior 
of  the  diseased  mass,  intersect  each  other 
in  various  directions,  and  thus  form  cells, 
cavities,  or  lodges,  for  the  accommodation 
of  the  new  matter,  just  as  in  scirrhus,  only 
that  they  are  generally  larger  and  more 
fully  developed.  The  encephaloid  matter, 
freed  from  its  stroma,  or  fibrous  element, 
is  of  a  soft,  jelly-like  consistence,  very 
much  like  that  of  the  foetal  brain,  viscid 
to  the  touch,  of  a  whitish  or  slightly  red- 
dish tint.miscible  with  water,  of  a  peculiar 
sperm-like  odor,  and  readily  coagulable 
by  heat,  alcohol,  and  acids,  thus  showing 
its  protein  character. 

If  a  section  be  made  of  an  encepha- 
loid tumor,  it  will  be  found  to  present, 
in  most  bases,  not  a  little  variety  of  form,  or  diversity  of  appearance  and 
consistence.  Thus,  one  part  may  be  soft  and  white,  like  brain,  another  per- 
haps feel,  look,  and  cut  like  fibro-cartilage,  while  a  third  may 'be  composed 
essentially  of  a  reddish  semi-concrete  substance,  bearing  a  striking  resem- 
blance to  the  contents  of  an  old  aneurism.  Most  of  these  differences  arc 
due  to  the  age  of  the  tumor,  and  the  changes  experienced  by  the  included 
primitive  tissues;  but  the  latter  are  so  distinct  and  peculiar  as  to  entitle  them 
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to  be  considered  almost  as  a  separate  formation.  It  is  to  this  morbid  pro- 
duct that,  as  was  before  stated,  the  term  hematoid  ought  to  be  applied,  as 
expressive  of  its  blood-like  structure.  It  looks,  in  fact,  more  like  a  mass  of 
firmly  coagulated  and  semi-organized  blood  than  any  other  substance  to 
which  it  can  be  compared.  Occasionally  a  more  solid  substance  is  mixed  up 
with  the  hematoid,  as  the  fibrous,  or  fibro-cartilaginous,  aud  when  this  is  the 
case  it  generally  creaks  under  the  knife,  cutting  a  good  deal  like  a  raw  turnip, 
or  the  rind  of  bacon.  I  have  found  this  form  of  tumor  most  commonly  in 
the  mamma,  liver,  testicle,  and  lymphatic  ganglions,  the  latter  of  which,  when 
thus  affected,  occasionally  exhibit  a  singularly  areolar  structure,  a  section 
bearing  a  close  resemblance  to  the  surface  of  a  sponge,  the  cells  being  occu- 
pied by  the  hematoid  matter. 

Encephaloid  sometimes,  although  rarely,  occurs  as  an  infiltration  chiefly  in 
the  lungs,  liver,  uterus,  and  lymphatic  ganglions,  the  proper  structure  of 
which  it  subverts  and  ultimately  completely  effaces,  forming  a  dense,  solid 
mass,  of  a  pink,  grayish,  or  ash  color,  grating  under  the  knife,  inelastic, 
and  almost  incompressible.  The  stratiform  variety  is  also  uncommon.  It  is 
seen  chiefly  in  the  submucous  cellular  tissue  of  the  stomach  and  rectum,  and 
beneath  the  pleura  and  peritoneum,  in  small,  thin,  whitish  patches,  from  the 
diameter  of  a  dime  to  that  of  a  dollar. 

Encephaloid,  being  an  extremely  vascular  structure,  is  endowed  with  a 
high  degree  of  vitality,  growing  generally  with  great  rapidity,  and  often 
attaining  an  uncommon  bulk  in  a  few  months  from  its  first  appearance.  Its 
vessels  are  unusually  large,  and  are  probably  derived  from  the  pre-existing 
tissues,  although  cases  occur  where  the  circumstances  are  such  as  to  lead  to 
the  belief  that  they  are  now  and  then  created,  at  least  in  part,  by  the  hete- 
roclite  matter  itself.  If  such  a  conclusion  be  admissible,  as  I  think  it  is,  it 
follows  that  encephaloid  has  occasionally,  like  plastic  lymph,  a  double  circu- 
lation, one  peculiar  to  itself,  and  the  other  common  to  it  and  the  tissues  with 
which  it  lies  in  contact.  Be  this  as  it  may,  the  vessels  are  generally  remark- 
ably voluminous,  thus  strikingly  contrasting  with  those  of  scirrhus,  at  the 
same  time  that  they  afford  a  ready  explanation  of  the  differences  in  the 
rapidity  and  size  of  the  two  formations.  Their  walls  also  are  unusually 
brittle,  and  hence  they  are  liable  to  give  way  under  the  most  trifling  causes, 
producing  those  apoplectic  depots  which  we  so  often  see  in  their  interior, 
and  those  frightful  hemorrhages  which  occasionally  attend  their  open  condi- 
tion. 

Of  the  absorbent  vessels  of  encephaloid  nothing  special  is  known.  Doubt- 
less, however,  they  exist  in  large  numbers,  otherwise  it  would  be  difficult  to 
account  for  the  facility  with  which  morphine  and  other  articles,  applied  to 
encephaloid  ulcers,  find  their  way  into  the  general  system.  Nerves  are  also 
probably  freely  distributed  through  the  morbid  mass,  although  it  is  a  singular 
fact  that  this  disease  is  generally  much  less  painful  than  scirrhus.  The  reason, 
however,  is  not  the  paucity  of  nerves  in  the  one,  but  the  manner  in  which 
they  are  compressed  in  the  other,  the  structure  of  encephaloid  being  so  much 
softer  than  that  of  scirrhus,  and  therefore  admitting  of  greater  comfort  to  its 
nerves. 

It  is  not  unusual  for  encephaloid  tumors  to  contain  serous  cysts,  as  well  as 
other  adventitious  products,  thus  complicating  their  structure,  and  occasion- 
ally throwing  a  doubt  over  their  diagnosis.  In  general,  the  cysts  are  small ; 
but  I  recollect  an  instance  where  a  cavity  of  this  kind  contained  fully  a  pint 
of  serum,  its  walls  having  a  peculiar  honey-combed  appearance.  Apoplectic 
depots,  as  already  stated,  are  most  common  in  the  hematoid  variety  of  ence- 
phaloid tumors. 

It  is  seldom  that  an  encephaloid  tumor,  after  having  once  taken  a  fair  start, 
remains  even  temporarily  stationary ;  on  the  contrary,  its  tendency  is  to  pro- 
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ceed,  steadily  and  regularly,  in  its  work  of  disorganization,  until  it  destroys 
iife  either  by  hemorrhage  or  by  irritation,  the  period  at  which  this  takes  place 
varying,  on  an  average,  from  nine  to  twelve  months.  Death  sometimes  occurs 
in  an  almost  incredibly  short  period.  I  remember  the  case  of  a  youth  of 
eighteen,  a  patient  of  Professor  Tost,  in  the  New  York  Hospital,  who  had  a 
large  encephaloid  tumor  upon  the  scapula,  measuring  a  foot  in  its  greatest 
diameter,  from  which  he  died  in  less  than  eight  weeks  from  its  first  appear- 
ance. On  the  other  hand,  a  patient  occasionally  lives  a  long  time.  I  am 
now  attending  a  gentleman,  aged  forty-two,  who  has  been  laboring  under 
encephaloid  of  the  antrum  for  more  than  four  years.  Great  softness  of  tex- 
ture, bulk,  and  rapidity  of  growth  are  the  circumstances  which  particularly 
predispose  to  an  early  unfavorable  issue. 

The  period  at  which  the  encephaloid  tumor  becomes  an  open  ulcer  is  inde- 
finite ;  sometimes  it  takes  place  within  a  few  months,  at  other  times  not  under 
a  year,  or  a  year  and  a  half,  although  this  is  uncommon.  The  immediate 
cause  of  the  ulceration  may  be  the  pressure  of  the  morbid  mass  upon  the 
skin,  the  formation  of  an  abscess,  or  the  occurrence  of  a  slough.  However 
this  may  be,  the  sore  is  always  characteristic.  Its  edges  are  thin,  undermined, 
jagged,  or  irregular,  and  its  bottom,  which  is  sometimes  of  considerable  depth, 
has  a  foul,  bloody,  fungous  appearance.  In  some  instances  it  is  covered  with 
numerous  excrescences,  or  large  fungous  granulations,  giving  it  a  peculiar 
cauliflower-like  aspect.  The  parts  immediately  around  are  of  a  deep  red, 
livid,  or  purple  color.  The  discharge  is  usually  profuse,  and  of  a  sanious, 
bloody,  or  sanguinolent  character,  a  development  of  pure  laudable  pus  never 
being  seen.  Copious  hemorrhage  occasionally  takes  place,  especially  in  the 
hematoid  variety  of  the  disease,  and  by  its  frequent  repetition  often  rapidly 
undermines  the  general  health,  urging  on  the  fatal  crisis.  The  occurrence  is 
particularly  common  in  encephaloid  of  the  eye,  uterus,  and  mamma.  Of  the 
many  cases  that  I  have  seen  of  the  encephaloid  ulcer,  I  have  never  known 
one  to  heal  even  temporarily.  Intractability  is  one  of  its  distinguishing 
features. 

Lymphatic  involvement  often  occurs  at  an  early  stage  of  the  disease,  some- 
times long  before  ulceration  sets  in;  at  other  times,  however,  it  does  not  take 
place  until  the  tumor  has  opened.  As  a  general  rule,  it  may  be  stated  that 
the  more  rapid  the  growth  is  the  earlier  will  there  be  disease  in  the  neigh- 
boring ganglions,  and  conversely.  The  constitutional  cachexy  is  always  well 
marked  in  the  more  advanced  stages  of  the  affection,  and  the  patient's  doom 
is  often  depicted  in  legible  characters  upon  his  countenance  several  months 
before  it  is  finally  sealed  in  death. 

An  encephaloid  tumor  is  distinguished  by  its  comparative  softness,  by  the 
rapidity  of  its  growth,  by  its  great  bulk,  and  by  its  lobulated  surface.  The 
pain  is  generally  slight,  at  least  until  ulceration  takes  place;  and  there  is 
nearly  always  considerable,  sometimes  enormous,  enlargement  of  the  subcuta- 
neous veins.  In  its  earlier  stages,  the  tumor  is  movable,  as  in  scirrhus,  bat 
as  it  advances  it  contracts  adhesions,  and  at  length  becomes  permanently 
fixed. 

3.    EPITHELIOMA. 

There  is  a  class  of  affections  which  were  formerly  known  under  the  name 
of  scirrhus,  from  their  supposed  identity  with  that  disease,  but  which  modern 
research  has  shown  to  be  so  different  from  it  as  to  entitle  them  to  be  regarded 
as  separate  formations.  They  comprise  the  various  forms  of  malignant  dis- 
ease of  the  cutaneous  and  mucous  tissues,  more  particularly  carcinoma  of  the 
lip,  gums,  tongue,  face,  anus,  and  penis.  They  are  not,  however,  limited  to 
these  parts;  for  they  sometimes  invade  the  deeper  structures,  as  the  bones, 
muscles,  lymphatic  ganglions,  liver  and  lungs,  although  their  occurrence  here 
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is  very  infrequent.  The  names  by  which  these  formations  are  now  generally 
designated  are  epithelioma,  cancroid,  and  epithelial  cancer,  which,  as  they 
are  sufficiently  expressive  of  their  true  character,  may  all  be  appropriately 
used  as  fancy  may  dictate. 

Epithelioma  is  more  common  in  men  than  in  women,  the  latter  being  more 
liable  to  scirrhus.  In  the  male  the  lip  and  penis  are  most  frequently  attacked. 
What  is  called  chimney  sweeper's  cancer  is  merely  a  form  of  epithelial  disease 
of  the  scrotum.  Lupus,  the  noli  me  tangere  of  the  older  writers,  is  nothing 
but  cancroid  of  the  skin  of  the  face,  an  affection  sufficiently  common  in  both 
sexes,  and  often  committing  the  most  frightful  ravages.  In  whatever  form  it 
may  appear,  it  seldom  shows  itself  before  the  age  of  thirty-five  or  forty. 
Another  circumstance  worthy  of  note  is  that  the  disease  usually  occurs  only 
in  one  part  of  the  body,  its  origin  being  apparently  much  less  connected  with 
the  constitution  than  that  of  the  other  varieties  of  carcinoma. 

The  causes  of  this  disease  are  not  well  understood.  Sometimes  it  is  directly 
traceable  to  external  injury,  as  long-continued  pressure.  Thus,  Dr.  Da  Costa 
has  mentioned  to  me  the  case  of  a  shoemaker,  where  it  was  clearly  attributable 
to  the  effects  of  a  small  board  worn  habitually  upon  the  abdomen  while  the 
man  was  working  at  his  trade.  Epithelioma  of  the  lip  is  often  charged, 
whether  correctly  or  not  I  will  not  pretend  to  determine,  to  the  irritation 
produced  by  the  pipe  in  smoking.  Chimney  sweeper's  cancer  is  generally 
ascribed  to  the  irritation  occasioned  by  the  lodgment  of  soot  in  the  folds  of 
the  scrotum.  Sometimes  the  disease  originates  in  a  wart  or  cicatrice.  Epi- 
thelioma of  the  penis,  until  lately  regarded  as  true  cancer,  has  been  very  com- 
monly referred  to  the  irritation  arising  from  a  want  of  cleanliness  due  to  the 
existence  of  a  long  and  tight  prepuce.  A  sharp  tooth,  brought  constantly 
in  contact  with  the  tongue,  is,  as  is  supposed,  an  exciting  cause  of  epithe- 
lioma of  that  organ.  Cases  have  been  collected  which  tend  to  prove  that 
the  disease  occasionally  manifests  a  hereditary  predisposition.  Dr.  Foster, 
of  Terre  Coupee,  Indiana,  has  communicated  to  me  the  particulars  of  three 
cases  which  occurred  in  three  members  of  the  same  family,  two  having  died 
from  epithelioma  of  the  face,  and  one  from  epithelioma  of  the  foot. 

Cancroid  generally  begins  in  the  form  of  a  tubercle,  crack,  or  wart-like 
excrescence,  hard  to  the  touch,  movable,  and  somewhat  tender  on  pressure. 
As  the  disease  advances  the  part  extends  in  different  directions,  and  becomes 
more  defined  in  its  character.  By  and  by  ulceration  sets  in,  sometimes  almost 
simultaneously  at  several  points,  the  ex- 
posed surface  having  a  foul,  unhealthy,  Fig.  50. 
[ungating  appearance,  with  irregular 
granulated  edges,  and  a  hard,  rough 
base.  The  discharge  is  generally  abun- 
dant, and  of  a  thin,  sanious,  acrid  de- 
scription, often  eroding  the  skin  in  the 
neighborhood.  The  ulcer  is  intractable, 
manifesting  no  disposition  to  heal,  or,  if 
granulations  should  form,  they  speedily 
degenerate  and  lose  their  vitality,  the 
recuperative  powers  being  too  feeble  to 
carry  on  the  work  of  repair.  Once  begun, 
the  disintegrating  action  never  stops, 
and  hence  its  ravages  are  often  most 
frightful,  as,  for  example,  in  the  case 
from  which  the  adjoining  cut,  fig.  50,  was 

COpied,     Where    the    disease     Successively  Epithelial  cancer  in  a  state  of  ulceration. 

involved    skin,  muscle,   bone,  cartilage, 

and  fibrous  membrane,  sparing  nothing  that  fell  in  its  way.   The  pain  attend- 
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ing  the  disease  is  of  a  sharp,  darting,  or  pricking  nature,  and  often  extends 
through  the  surrounding  parts.  Hemorrhage  occasionally  occurs,  chiefly  in 
the  fungating  form  of  epithelial  ulcer,  and  may  be  sufficiently  copious  to 
cause  serious  debility.  Cases  have  been  observed  where  the  disease  laid  open 
large-sized  arteries  and  veins. 

During  the  progress  of  the  disease,  lymphatic  involvement  occurs;  some- 
times early,  but  generally  not  until  after  the  lapse  of  eight,  twelve,  or  fifteen 
months.  Thus,  in  epithelioma  of  the  lip  the  ganglions  of  the  jaw  become 
enlarged,  and  in  that  of  the  penis  the  ganglions  of  the  groin.  The  consti- 
tution also  suffers  severely,  but  usually  not  so  early  as  in  ordinary  carcinoma, 
though  ultimately  not  less  fatally. 

If  a  section  be  made  of  an  epithelial  cancer  it  will  be  found  to  grate  under 
the  knife,  and  to  exhibit  a  firm  whitish  or  grayish  mass,  more  or  less  vascu- 
lar, and  of  a  radiating  structure.  In  the  lip  and  penis,  it  generally  also 
contains  well-marked  papillae,  of  varying  size  and  shape,  some  being  single, 
others  united,  which,  however,  are  altogether  adventitious,  or  they  occur  only 
in  epithelioma  of  the  mucous  or  muco-cutaneous  surfaces.  Minutely  exa- 
mined, the  morbid  growth  is  observed  to  consist  mainly  of  cells  not  unlike 
those  of  pavement  epithelium,  only  that  they  are  larger.  The  cells  vary  con- 
siderably in  their  shape,  some  being  rounded,  some  oval,  and  some  fusiform, 
angular,  or  elongated.  The  older  ones  are  sometimes  flattened,  shrivelled,  or 
curled  up,  as  if,  partially  deprived  of  vitality,  they  were  about  to  become 
effete.  They  usually  contain  one  or  two  small  nuclei,  and  either  lie  in  super- 
imposed layers,  united  by  fibrous  matter,  or  they  are  inclosed  in  peculiar 
cysts,  which  are  almost  characteristic  of  this  class  of  morbid  products.  These 
appearances  are  well  seen  in  fig.  51,  from  a  drawing  by  Dr.  Da  Costa.  Some- 
times these  cells  and  nuclei  are  unusually  large  and  distinct,  strongly  resem- 
bling such  as  occur  in  true  carcinoma.  Mixed  up  with  the  cells  of  epithe- 
lioma, especially  if  the  disease  has  made  some  progress,  are  great  numbers 


Fi?.  51. 


Fig.  52. 


a.  Cyst  inclosing  small  cells  ;  b.  Large, 
rather  round  cells  ;  c.  Empty  cyst. 


".  Papilla  taken  from  an  epithelial  cancer,  magni- 
fied 2.J0  diameters  ;  b.  Separate  epithelial  cells 


of  free  nuclei,  and  granules,  and  sometimes,  also,  of  crystals  of  cholesterine, 
pigment  ce  Is,  and  blood  corpuscles.  The  papillae,  previously  alluded  to, 
consist  of  loose  fibrous  tissue  and  bloodvessels  very  densely  coated  with 
layers  of  epithelial  cells  and  free  nuclei.  Fig.  52  represents  one  taken  from 
a  cancroid  affection  of  the  lip.  It  will  thus  be  perceived  that  the  disease  is 
deficient  in  some  of  the  elements  of  ordinary  cancer ;  a  circumstance  which 
accounts  for  its  more  manageable  character. 

Epithelial  cancer  is  generally  comparatively  tardy  in  its  growth  In  a 
case  of  cancer  of  the  tongue,  reported  by  Dr.  Da  Costa,  in  the  Philadelphia 
Medical  Examiner  for  April,  1852,  twenty-two  years  elapsed  from  the  ap- 
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pearance  of  the  disease  to  the  time  of  the  operation  for  its  removal.  Cancer 
of  the  lip  often  lasts  a  number  of  years  before  it  terminates  fatally,  though 
this  is  not  its  ordinary  tendency,  most  persons  dying  in  from  eighteen  months 
to  two  years.  I  have  seen  cases  of  lupus  of  the  face  continue  their  ravages 
for  nine,  fifteen,  and  twenty  years  before  the  disease  finally  caused  death. 
Under  such  circumstances,  the  ulceration  occasionally  for  a  time  suspends  its 
action,  and  then  resumes  it,  perhaps  now  with  increased  vigor. 

4.    COLLOID. 

Since  the  attention  of  pathologists  has  been  more  closely  directed  to  this 
affection,  it  has  been  found  to  be  a  good  deal  more  frequent  than  was  for- 
merly imagined ;  nevertheless,  compared  with  some  of  the  other  heterologous 
formations,  it  is  sufficiently  rare.  The  name  by  which  it  is  usually  known  has 
reference  to  the  peculiar  jelly-like  appearance  of  one  of  its  principal  consti- 
tuents, and  is  therefore  quite  appropriate.  It  has  also  been  described  under 
the  terms  gelatiniform,  alveolar,  and  gum  cancer. 

The  favorite  seats  of  this  morbid  product  are  the  omentum,  stomach,  rec- 
tum, ovary,  lower  jaw,  subcutaneous  cellular  tissue,  and  the  bones  of  the  ex- 
tremities. The  testicle,  mamma,  uterus,  and  lymphatic  ganglions  are  also 
occasionally  attacked  by  it.  It  has  never  been  seen  in  the  eye  and  its  append- 
ages. 

It  may  occur  simultaneously  in  a  considerable  number  of  organs,  but  mani- 
fests less  tendency  to  general  diffusion  than  any  of  the  other  heterologous 
formations,  except  the  epithelial.  It  takes  pl£ce  in  both  sexes,  and  at  all 
periods  of  life  after  puberty,  but  is  most  common  between  thirty-five  and 
fifty.  In  two  instances  of  enormous  colloid  tumors  of  the  omentum,  observed 
by  myself,  the  patients  were,  respectively,  forty  and  forty-nine.  In  a  case 
which  I  noticed  in  the  body  of  the  sphenoid  bone,  beneath  the  dura  mater, 
the  age  was  thirty-nine. 

Colloid  occurs  under  two  varieties  of  form,  as  a  tumor,  and  as  an  infiltra- 
tion. The  latter  is  most  common  in  the  alimentary  canal,  particularly  the 
stomach  and  rectum;  the  former,  in  the  glandular  organs,  the  peritoneum 
and  omeutum,  ovary,  cellular  tissue,  and  the  bones.  In  the  bones  it  is  most 
frequent  in  those  affections  known  under  the  vague  names  of  osteo-sarcoma 
and  spina  ventosa,  which  are  sometimes  almost  exclusively  composed  of  this 
substance.  In  the  infiltrated  variety  of  colloid,  the  new  matter  occupies  the 
meshes  of  the  cellular  substance,  forming  cysts,  from  the  size  of  a  mustard- 
seed  to  that  of  a  hazel-nut,  which  are  filled  with  the  characteristic  jelly-like 
matter,  and  which,  as  they  increase  in  volume  and  number,  so  completely  sub- 
vert the  primitive  structures  as  ultimately  to  leave  no  trace  of  them. 

In  the  other  variety  of  colloid,  the  heteroclite  matter  occurs  in  the  form  of 
a  distinct  tumor,  from  the  volume  of  a  marble  to  that  of  an  adult  head,  of  a 
globular,  rounded,  or  irregular  shape,  and  of  a  firm,  dense  consistence.  In 
the  peritoneal  cavity,  I  have  seen,  on  two  occasions,  enormous  tumors  of  this 
kind,  one  of  which  was  supposed,  by  estimate,  to  weigh  not  less  than  twenty- 
five  pounds.  It  extended  from  the  pelvis  to  the  diaphragm,  surrounded  the 
colon  and  part  of  the  stomach,  and  almost  completely  concealed  the  abdo- 
minal viscera ;  its  length  beiug  nearly  one  foot,  its  breadth  upwards  of  eight 
inches,  and  its  thickness  from  two  and  a  half  to  three  inches.  The  patient, 
aged  forty-nine,  had  been  laboring  under  the  disease  for  four  years.  In  the 
other  case,  that  of  a  gentleman  of  forty,  the  tumor  occupied  the  same  situa- 
tion, and  was  also  of  extraordinary  extent.  When  the  disease  was  first  no- 
ticed, eight  months  before  he  died,  the  morbid  mass  was  already  of  large  size, 
forming  an  immense  protuberance,  which  bore  upon  the  walls  of  the  abdomen 
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in  every  direction,  without  causing  the  slightest  inconvenience,  save  what 
resulted  from  its  bulk. 

The  surface  of  the  colloid  tumor  is  generally  rough,  knobby,  or  distinctly 
lobulated,  according  to  the  volume  and  arrangement  of  the  component  cysts. 
Occasionally  it  bears  a  strong  resemblance  to  the  exterior  of  a  pudding  stone. 
The  knife,  as  it  passes  through  it,  makes  a  creaking  noise;  it  contains  very 
little  cellular  substance,  and  the  investing  cyst  is  usually  very  thin.  In  the 
larger  masses,  considerable  sized  vessels  may  be  seen  running  over  the  sur- 
face, and  penetrating  the  walls  of  the  principal  cysts,  without,  however,  pass- 
ing through  their  contents. 

Colloid  consists  of  two  component  elements,  a  stroma,  and  the  peculiar 
jelly-like  matter  from  which  the  deposit  derives  its  distinctive  features.  The 
former  is  of  a  fibrous  character,  and  is  arranged  in  such  a  manner  as  to  form 
cells,  loculi,  or  cavities,  from  the  size  of  a  pin  head  up  to  that  of  a  small  mar- 
ble, rounded,  ovoidal,  or  angular ;  communicating  with  each  other,  and  lined 
by  a  thin,  delicate,  transparent  membrane,  which,  excepting  that  it  is  not  a 
shut  sac,  closely  resembles  the  serous  tissue.  The  stroma  is  of  new  forma- 
tion, and  generally  possesses  great  firmness  and  density;  it  creaks  under 
the  knife,  and  is  of  a  dull,  whitish,  grayish,  or  pale  yellowish  color.  The 
cystiform  structure  of  colloid  is  easily  recognized  in  all  specimens  of  the  dis- 
ease, and  is  so  remarkable  that,  once  seen,  it  can  never  be  forgotten.  It  is 
well  illustrated  in  the  annexed  cuts;  fig.  53  showing  the  external  arrange- 
ment, and  fig.  54  the  internal. 

The  fibrous  matter  of  colloid  is  almost  destitute  of  free  cellular  substance. 

It  receives,  however,  an  abundant 


Fig.  53. 


Fig.  54. 


Colloid  tumor.  Fig.  53,  external  appearance.  Fig 
54,  internal  structure.  From  a  preparation  in  the  au> 
thor's  collection. 


supply  of  vessels,  as  I  have  satis- 
fied myself  by  dissection,  and  as  is 
evinced  also  by  the  rapid  develop- 
ment of  the  morbid  growth,  and 
the  great  bulk  which  it  occasion- 
ally attains.  In  one  case  in  par- 
ticular I  had  no  difficulty  in  tracing 
several  large,  straggling  arteries 
into  a  tumor  of  this  kind,  showing 
that  it  had  a  very  active  circula- 
tion. The  manner,  however,  in 
which  the  vascular  system  of  the 
morbid  product  is  arranged  is  not 
determined  ;  nor  is  it  ascertained 
whether  it  is  of  new  formation,  or  derived  solely  from  the  surrounding  and 
included  healthy  structures.  Of  the  character  of  its  nerves  and  absorbents, 
we  are  equally  uninformed. 

The  other  element  of  colloid  is  an  unorganizable  product,  of  a  whitish, 
greenish,  or  yellowish  color,  and  of  the  consistence  of  ordinary  jelly,  whence 
the  name  by  which  the  disease  is  usually  known.  In  the  older  cells  the  mat- 
ter is  sometimes  as  firm  as  moist  cheese,  or  the  white  of  a  hard-boiled  egg, 
opaque,  and  of  a  white  pearly  or  yellowish  hue,  interspersed  with  minute 
dark  points.  Sometimes,  again,  it  resembles  currant  jelly,  half  dissolved 
glue,  or  a  solution  of  gum  shellac.  However  this  may  be,  it  never  adheres 
to  the  walls  of  the  cells,  and  is,  therefore,  easily  enucleated,  or  pressed  out. 
When  perfect  clearance  has  been  effected  of  the  cells  of  a  mass  of  colloid, 
the  fibrous  structure  exhibits  very  much  the  appearance  of  a  piece  of  sponge, 
the  alveolar  arrangement  being  then  particularly  conspicuous,  hundreds°of 
cells  being  often  visible  upon  a  surface  less  than  an  inch  in  diameter. 

Although  the  soft  matter  of  colloid  looks  so  much  like  jell}',  chemical 
analysis  has  shown  that  it  is  entirely  destitute  of  this  substance,  its  principal 
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constituents  being  albumen,  casein,  and  osraazome,  in  varying  proportions. 
Destructive  analysis  has  yielded,  in  the  100  parts,  48.09  of  carbon,  7.47  of 
hydrogen,  37.44  of  oxygen,  and  7.00  of  nitrogen. 

Under  the  microscope  colloid  appears  as  a  homogeneous  substance,  with 
now  and  then  a  slightly  granular  arrangement,  or  large  irregular  plates.  In 
this  basis-structure  are  seen  nucleated  corpuscles,  and  large  parent  cells,  in- 
closing several  smaller  ones.  Cancer  cells,  such  as  occur  in  scirrhus  and  en- 
cephaloid,  are  occasionally  found  in  it,  but  not  as  a  necessary  constituent, 
since  in  some  specimens  they  are  entirely  absent.  Moreover,  it  is  worthy  of 
notice  that  corpuscles,  very  similar  to  those  of  colloid,  sometimes  occur  in 
gelatinoid  infiltrations  of  the  spleen,  heart,  and  thymus.  The  stroma  of  col- 
loid is  essentially  composed  of  fibrin. 

It  is  impossible,  in  the  existing  state  of  our  knowledge,  to  determine  the 
precise  nature  of  colloid,  or  to  assign  to  it  its  proper  position  in  the  scale  of 
the  heterologous  formations.  It  is  certainly  destitute  of  many  of  the  pro- 
perties of  carcinomatous  disease,  and  yet  its  career,  so  far  as  I  have  had 
occasion  to  watch  it  in  my  own  practice,  is  not  the  less  positively  fatal  espe- 
cially when  it  occurs  in  the  internal  organs.  In  the  osseous  structures,  it  may 
occasionally  be  removed  without  relapse,  and  the  same  thing  may  probably 
be  true  in  regard  to  colloid  in  some  other  situations ;  but  upon  this  subject 
we  are  in  need  of  further  light.  It  has  less  disposition  to  ulcerate,  and  to 
contaminate  the  surrounding  lymphatic  ganglious,  than  the  other  heterologous 
formations. 

5.    MELANOSIS. 

Melanosis,  sometimes  called  black  cancer,  occurs  most  commonly  in  the 
cellulo-adipose  tissue  beneath  the  skin,  in  the  folds  of  the  mesentery  and 
omentum,  around  the  kidneys,  in  the  mediastinal  cavities,  the  lymphatic 
ganglions,  the  eye,  liver,  lungs,  and  parotid  glands.  It  is  also  met  with, 
though  more  rarely,  in  the  serous  and  fibrous  membranes,  the  bones,  ovaries, 
heart,  pancreas,  and  spleen.  Occurring  usually  alone,  it  occasionally  coexists 
with  some  of  the  other  heterologous  deposits,  especially  the  scirrhous  and 
encephaloid,  and  may  attack  quite  a  considerable  number  of  organs  either 
simultaneously  or  successively.  It  takes  place  in  both  sexes,  and  at  all  periods 
of  life,  but  is  most  frequent  in  adults  and  middle-aged  subjects. 

An  instance  in  which  the  melanotic  diathesis  prevailed  to  a  remarkable 
extent  came  under  my  observation  in  1855,  in  a  man,  aged  fifty-eight  years, 
who,  after  a  confinement  of  nearly  twelve  months,  finally  died  in  a  state  of 
extreme  exhaustion,  the  prominent  symptoms  having  been  harassing  cough, 
occasional  discharges  of  blood  from  the  bowels,  irritability  of  the  bladder, 
frequency  of  the  pulse,  and  copious  night-sweats.  Melanotic  tubercles  ex- 
isted in  the  subcutaneous  cellular  tissue  in  various  regions,  the  lymphatic 
ganglions  of  the  groin,  axilla,  and  bronchia,  the  omentum  and  peritoneum, 
stomach,  large  and  small  bowels,  pancreas,  liver  and  gall-bladder,  kidneys 
and  supra-renal  capsules,  urinary  bladder,  prostate  gland,  seminal  vesicles, 
lungs  and  pleura,  heart,  and  thyroid  body.  The  spleen  and  large  vessels  were 
sound.  The  brain,  bones,  and  muscles  were  not  examined.  A  remarkable 
feature  in  the  case  was  the  existence  of  numerous  white  and  grayish  tubercles 
in  the  midst  of  the  black,  showing  that  the  former  were  in  a  nascent  condi- 
tion, having  not  yet  undergone  the  melanotic  transformation. 

The  melanotic  matter  is  deposited  in  several  varieties  of  form,  of  which 
the  tuberoid  is  the  most  common.  It  occurs  in  small  masses,  of  a  rounded, 
ovoidal,  or  irregular  shape,  with  or  without  a  cyst,  and  from  the  size  of  a 
pin-head  to  that  of  a  walnut.  Of  a  dull  sooty,  brownish,  or  black  color,  they 
are  generally  invested  by  a  distinct  capsule,  formed  out  of  the  cellular  tissue 
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in  their  immediate  vicinity,  which  thus  serves  to  separate  anil  protect  them. 
Fibrous  Lands  generally  intersect  their  interior,  and  vessels  are  often  seen 
ramifying  over  their  surface,  none  of  them,  however,  dipping  into  the  proper 
melanotic  matter.  It  is  by  the  union  of  several  of  these  smaller  masses  that 
large  tumors  are  sometimes  formed,  reaching,  now  and  then,  the  volume  of  a 
fist  or  even  of  a  fetal  head.  Cases  occur  in  which  this  matter  presents 
itself  in  small  points,  or  in  irregular  patches,  generally  beneath  some  serous 
membrane.     Finally,  it  is  sometimes  found  in  a  liquid  form. 

Melanotic  matter,  in  a  pure  state,  is  of  a  sooty  black,  dark  brown,  or  dull 
bistre  color,  its  consistence  varying  from  the  fluidity  of  ink  to  that  of  fibro- 
cartilage.  Its  chemical  constituents  are  albumen,  fibrin,  and  a  dark,  highly 
carbonized  substance,  not  unlike  the  cruor  of  the  blood,  with  a  minute 
quantity  of  iron,  soda,  magnesia,  lime,  and  potassa.  It  is  opaque,  without 
odor  or  taste,  and  miscible  with  water  and  alcohol  ;  it  imparts  a  characteris- 
tic stain  to  linen,  resists  decomposition,  and  emits  an  empyreumatic  smell 
when  burned. 

Examined  microscopically,  melanotic  matter  is  found  to  consist  of  a  fibrous 
network,  inclosing  numerous  meshes,  which  are  filled  with  free,  unadherent 
pigment  cells,  of  a  pale  yellowish,  dark,  or  dark  brown  hue,  and  of  a  rounded, 

oval,  or  irregular  figure  ;  they  are  of  great 
delicacy,  and  are  occupied  by  colored 
grannies,  a  few  of  the  larger  or  older  ones 
sometimes  containing  a  nucleus  with  its 
nucleolus.  These  appearances  are  well 
represented  in  fig.  55.  Pigment  cells  are 
not  present  in  all  cases,  and  their  granules 
are  occasionally  seen  in  other  structures, 
both  healthy  and  morbid,  as  in  the  lung 
pigment  and  in  the  elements  of  carcino- 
matous growths. 

The  precise  nature  of  melanosis  is  unde- 
termined. I  am,  however,  inclined  to  be- 
lieve that  it  is  merely  a  modification  of 
encephaloid,  the  chief  difference  consisting 
in  the  superaddition  of  black  pigment. 
What  corroborates  this  view  is  that  tumors  partaking  of  the  character  of 
both  these  formations,  occasionally  co-exist,  either  in  the  same,  or  in  different 
parts  of  the  body  ;  and  also,  that  they  exhibit  similar  histological  elements. 
Of  the  causes  of  this  deposit  nothing  is  known.  It  is  always  effused  in  a 
liquid  form,  and  is  wholly  unorganizable,  receiving  neither  vessels  nor  nerves; 
though  these  are  freely  distributed  through  its  fibrous  stroma.  It  has  been 
supposed  that  black  cancer  might  be  communicated  by  inoculation,  or  imme- 
diate contact,  but  experiments  upon  the  inferior  animals  have  refuted  this 
conjecture. 

After  having  remained  stationary  for  an  indefinite  period,  this  matter 
manifests  a  disposition  to  disintegration,  the  softening  process  generally  be- 
ginning at  some  superficial  point,  and  thence  gradually  extending  to  the 
skin,  which,  giving  way,  leads  to  the  establishment  of  a  foul,  non-granulating, 
unhealthy  ulcer,  which  no  skill  can  cure.  The  discharge  is  generally  of  a 
sanious  character,  mixed  with  and  discolored  by  the  heteroclite  secretion. 
Its  progress  is  usually  more  tardy  than  that  of  scirrhus  and  encephaloid, 
except  when  it  exists  simultaneously  in  a  great  number  of  organs,  as  in  the 
case  above  described,  where  it  terminated  fatally  in  a  little  over  a  year.  The 
general  health  often  suffers  long  before  ulcerative  action  sets  in,  the  patient 
becoming  thin,  haggard,  and  sallow. 


Microscopic  structure  of  melanosis. 
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Having  thus  described  each  malignant  tumor  separately,  I  shall,  in  the 
next  place,  offer  some  remarks  on  the  origin  of  this  class  of  affections,  their 
diagnosis,  and  treatment. 

Local  Origin. — It  has  been  supposed  that  all  malignant  diseases  are  occa- 
sionally of  a  purely  local  character,  having  their  origin  in  causes  entirely 
independent  of  the  general  system  ;  or,  what  amounts  to  the  same  thing,  that 
they  may  be  developed  under  the  influence  of  local  injury.  But  such  an 
opinion,  it  seems  to  me,  is  hardly  tenable  ;  at  all  events,  it  admits  of  great 
doubt  whether  such  a  result  really  ever  follows  such  a  cause ;  it  certainly 
could  not,  one  would  suppose,  unless  there  is  a  predisposition,  a  readiness, 
as  it  were,  on  the  part  of  the  system,  to  generate  cancer  cells,  or  to  take  on 
malignant  action  ;  else  why  is  it  that  external  violence,  as  a  blow  or  bruise, 
so  seldom  gives  rise  to  this  horrible  and  unmanageable  complaint  ?  Why, 
in  other  words,  is  it  that  a  blow  will  produce  cancer  in  one  person  and  not 
in  another ;  or,  still  farther,  why  will  one  individual  suffer  and  a  thousand 
escape  ? 

Cancer  of  the  lip  has  often  been  attributed  to  the  irritation  produced  by 
the  hot  and  filthy  stem  of  the  earthen  pipe  in  smoking.  But  it  may  well  be 
asked  whether  the  use  of  the  pipe  and  the  occurrence  of  this  frightful  disease 
should  not  be  viewed  rather  in  the  light  of  a  coincidence  than  in  that  of  cause 
and  effect  ?  Be  this  as  it  may,  it  is  unquestionable  that  thousands  of  persons 
smoke  and  yet  never  suffer  from  cancer  of  the  lip.  So  in  regard  to  many  of 
the  other  circumstances  alleged  to  be  capable  of  inducing  malignant  disease, 
as  grief,  mental  anxiety,  loss  of  rest,  unwholesome  food,  and  disorder  of  the 
menstrual  function,  which  are  so  often  accused  of  provoking  carcinoma  in  the 
mamma  and  uterus.  Unless,  therefore,  a  predisposition  exists  in  the  system 
to  the  development  of  these  affections,  it  admits  of  great  doubt  whether  it  is 
possible  for  any  local  irritation  to  originate  them.  It  is  far  more  probable 
that  they  take  their  rise  in  the  blood,  but  how,  or  in  what  particular  element 
of  this  fluid,  we  are  of  course  totally  ignorant.  It  has  been  asserted  that 
cancer  cells  have  been  detected  in  the  blood,  but  if  this  has  been  the  fact  it  is 
certain  that  they  were  not  formed  there,  but  that  they  were  simply  introduced 
through  the  agency  of  the  vessels  during  the  progress  of  carcinomatous  disease. 
To  arrive  at  any  other  conclusion  would  be  absurd. 

Can  a  tumor  of  an  innocent,  benign,  or  non-cancerous  character,  in  its 
progress,  become  malignant  ?  in  other  words,  is  such  a  growth  capable  of 
what  has  been  termed  the  carcinomatous  degeneration  ?  It  seems  to  me  that 
it  is  not  difficult  to  give  a  correct  answer  to  this  question.  If  the  term 
"degeneration"  is  restricted  to  its  true  and  legitimate  signification  we  must 
reply  in  the  negative,  for  no  tumor,  whatever  be  its  structure,  can,  by  a  mere 
conversion  or  transformation,  pass  into  a  malignant  condition.  Such  a  change 
can  be  effected  only  under  the  influence  of  a  vital  process,  involving  the 
development  and  actual  existence  of  the  cancer  cell ;  and  I  cannot,  for  my 
own  part,  see  any  good  reason  why  a  new  growth,  tumor,  or  deposit  should 
be  more  exempt  from  such  a  disease  than  a  primitive,  original,  or  pre-exist- 
ing tissue,  whatever  be  its  structure.  Nay,  indeed,  may  it  not  be  supposed 
that  the  more  feebly  a  part  is  organized,  the  more  prone  will  it  be  to  take  on 
such  a  process  ?  That  this  change  does  sometimes  occur,  may  be  inferred 
from  the  circumstance  that  tumors,  believed  to  be  cancerous,  but  which  can- 
not be  positively  proved  to  be  so,  remain,  occasionally,  in  a  state  of  latency 
for  ten,  fifteen,  twenty,  and  even  thirty  years,  and  then,  all  of  a  sudden,  mani- 
fest a  malignant  and  destructive  action,  generally  followed  by  the  worst 
consequences. 

It  would  be  of  great  practical  utility  if  we  knew  the  origin  of  cancer,  or  if 
we  were  acquainted  with  the  causes,  local  and  constitutional,  under  the  in- 
fluence of  which  malignant  diseases,  properly  so  called,  are  developed.     But 
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upon  this  subject,  unfortunately,  we  are  entirely  ignorant,  nor  is  it  likely  that 
our  inquiries  concerning;  it  will  lead  to  a  satisfactory  solution  of  a  question 
which  has  occupied  so  much  attention. 

Carcinoma  is  sometimes  hereditary;  not,  however,  so  frequently  as  is 
generally  supposed.  Besides,  it  should  be  remembered  that  there  is  a  differ- 
ence, and  that  a  very  wide  one,  between  the  transmissibility  of  this  disease 
from  the  parent  to  the  offspring,  and  its  coexistence,  or  successive  develop- 
ment, in  different  members  of  the  same  family.  The  latter  occurrence, 
although  also  very  infrequent,  is  much  more  common  than  the  former,  of 
which  my  own  experience  has  supplied  me  with  only  a  few  examples.  Lately, 
I  saw  a  lady  with  a  well-marked  cancer  of  the  mammary  gland,  whose  mother 
and  maternal  aunt  had  died  of  the  same  disease.  In  the  summer  of  1850,  I 
prescribed  for  an  aged  female  with  a  cancer  of  the  lip,  whose  mother  had 
perished  from  cancer  of  the  breast,  and  the  father  from  cancer  of  the  tongue. 
1  Jut  the  most  remarkable  and  instructive  instance  of  this  kind,  probably,  upon 
record,  is  that  related  by  Dr.  Warren,  in  his  work  on  Tumors.  A  man 
died  of  cancer  of  the  lip  ;  his  son  had  a  similar  disease  in  the  breast,  from 
which,  after  having  undergone  an  operation  at  the  age  of  sixty,  he  finally 
lost  his  life.  Two  of  his  sisters  had  cancer  of  the  mammary  gland  ;  they 
were  operated  upon,  but  ultimately  died  from  a  relapse  of  the  malady.  A 
daughter  of  one  of  the  ladies  had  a  cancer  of  the  breast,  which  was  removed 
at  an  early  period;  she  recovered,  but  perished  some  years  after  from  disease 
of  the  uterus.  A  daughter  of  the  gentleman  had  a  cancer  of  the  breast,  and 
there  was  reason  to  believe  that  other  members  of  the  family  were  affected  by 
the  same  malady. 

A  case,  almost  equally  remarkable,  of  this  hereditary  tendency  to  cancer, 
has  been  communicated  to  me  by  Dr.  J.  M.  Warren.  In  this  instance,  a 
man  who  died  of  cancer  of  the  penis,  lost  his  father,  grandfather,  and  great- 
grandfather from  the  same  disease. 

More  frequently,  as  has  been  already  stated,  the  disease  occurs,  either 
simultaneously  or  successively,  in  several  members  of  the  same  family.  My 
own  practice  has  afforded  me  a  number  of  instances  of  this  kind,  and  there  is 
not  a  writer  on  carcinoma  that  does  not  narrate  examples  of  it.  In  one  re- 
markable case,  four  out  of  six  members  of  one  family  have  died  of  the  dis- 
ease ;  one  from  cancer  of  the  uterus  ;  another  from  cancer  of  the  mammary 
gland;  a  third  from  a  malignant  polyp  of  the  nose ;  and  the  fourth  from  car- 
cinoma of  the  thoracic  viscera.  Professor  Gibson  gives  an  instance  of  cancer 
of  the  breast  in  four  sisters. 

Diagnosis. — Epithelial  cancer  is  usually  sufficiently  easy  of  recognition. 
Its  situation  at  the  junction  of  the  skin  and  mucous  membranes,  or  upon 
either  of  these  structures;  its  origin  in  a  crack,  fissure,  or  wart-like  excres- 
cence; its  extraordinary  firmness,  the  part  feeling  like  a  mass  of  fibro- 
cartilage ;  its  slow  growth  ;  its  small  size;  and  the  absence,  for  a  long  time, 
of  severe  pain  and  constitutional  taint ;  are  features  that  cannot  be  mistaken. 

The  only  characteristic  sign  of  melanosis  is  the  peculiarity  of  the  color  of 
the  tumor;  hence,  when  it  is  situated  superficially,  as  when  it  occupies  the 
skin,  eye,  parotid  gland,  or  lymphatic  ganglions,  it  is  quite  impossible  to 
mistake  the  nature  of  the  disease. 

Colloid  tumors  are  liable  to  be  confounded  with  fibrous  and  enchondro- 
matous  formations;  but  a  careful  consideration  of  the  history  of  the  case,  and 
a  thorough  examination  of  the  morbid  mass  will  generally  serve  to  clear  up 
any  doubt  that  may  arise  in  regard  to  the  diagnosis.  Colloid  growths  are 
usually  situated  in  the  peritoneal  cavity,  in  the  ovary,  or  in  the  bones ;  they 
are  slow  in  their  progress,  smooth  or  rough  on  the  surface,  of  uniform  con- 
sistence throughout,  and  free  froui  pain,  their  bulk  being  usually  enormous, 
and  the  general  health  greatly  disordered.     Fibrous  tumors  advance  slowly, 
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seldom  attain  a  great  bulk,  and  do  not  usually  seriously  undermine  the  con- 
stitution. The  enchondromatous  growth  is  harder  and  less  elastic  than  the 
colloid ;  its  progress  is  rather  rapid,  and  its  outlines  are  always  well  defined, 
which  is  seldom  the  case  with  alveolar  cancer. 

Almost  the  only  disease  with  which  encephaloid  is  liable  to  be  confounded 
is  scirrhus,  and  it  will  therefore  be  necessary  to  point  out  their  differential 
diagnosis.  For  this  purpose  I  give  the  subjoined  table  of  the  characteristics 
of  the  two  affections. 


ENCEPHALOID. 

1.  The  tumor  is  soft  and  elastic,  not  uni- 
formly, but  more  so  at  some  points  than 
at  others. 

2.  It  grows  rapidly  and  soon  acquires  a 
large  bulk,  perhaps  ultimately  attaining 
the  volume  of  an  adult's  head. 

3.  The  pain  is  slight,  and  erratic,  until 
ulceration  begins,  when  it  becomes  more 
severe  and  fixed. 

4.  There  is  always  marked  enlargement  of 
the  subcutaneous  veins. 

5.  The  ulcer  is  foul  and  fungous,  with  thin, 
undermined,  and  livid  edges,  and  is 
subject  to  frequent  and  copious  hemor- 
rhage. 

6.  There  is  generally  early  lymphatic  in- 
volvement. 

7.  Occurs  at  all  periods  of  life. 

8.  Is  most  frequent  in  the  eye,  testicle, 
mamma,  lymphatic  ganglions,  bones, 
and  cellular  tissue. 

9.  The  disease  usually  terminates  fatally 
in  from  nine  to  twelve  months. 


1.  Uniformly  hard  and  inelastic,  feeling 
like  a  marble  beneath  the  skin. 

2.  Growth  is  slow,  and  bulk  comparatively 
small ;  the  tumor  rarely,  even  in  the 
worst  cases,  exceeding  the  volume  of  a 
double  fist. 

3.  The  pain  begins  early,  is  distinctly 
localized,  and  is  of  a  sharp,  darting, 
burning,  or  lancinating  character. 

4.  In  scirrhus  these  vessels  retain  their 
natural  size,  or  are  only  slightly  en- 
larged. 

5.  The  ulcer  is  incrusted  with  spoiled 
lymph,  and  has  steep,  abrupt  edges, 
looking  as  if  it  had  been  punched  in  the 
part ;  bleeding  little,  and  seldom. 

6.  Usually  not  until  late,  or  just  before 
ulceration  is  about  to  occur. 

7.  Seldom  before  the  age  of  forty -five. 

8.  Never  occurs  in  the  eye  and  testicle, 
and  seldom  in  the  bones  and  lymphatic 
ganglions. 

9.  Seldom  sooner  than  eighteen  months 
or  two  years. 


It  is  not  improbable  that  an  encephaloid  tumor  might  be  confounded  with 
a  chronic  abscess,  or  an  aneurism,  especially  when  it  is  so  situated  as  to  re- 
ceive an  impulse  from  a  neighboring  artery.  The  very  mention  of  the  possi- 
bility of  such  an  occurrence  will  be  sufficient  to  put  the  young  and  inex- 
perienced practitioner  upon  his  guard,  and  serve  to  point  out  to  him  the 
absolute  necessity  of  the  most  profound  caution  in  every  case  of  a  suspicious 
character. 

It  has  been  proposed,  in  cases  of  doubt,  to  solve  the  difficulty  by  means 
of  the  exploring  needle,  or,  rather,  of  an  instrument  so  constructed  as  to 
admit  of  the  removal  of  a  portion  of  the  morbid  growth  just  sufficient  to 
answer  the  purposes  of  a  microscopic  examination.  I  must  confess,  however, 
that  I  have  a  great  aversion  to  all  such  procedures,  believing  that  they  gene- 
rally prove  prejudicial  to  the  part,  by  provoking  an  increase  of  the  morbid 
deposit,  the  puncture,  unless  very  small,  serving  as  a  new  centre  of  action. 
I  have  witnessed  in  at  least  two  instances  great  harm  from  the  operation,  and 
have  therefore  of  late  years  uniformly  discountenanced  it,  except  when  the 
tumor  is  seated  in  an  extremity,  so  as  to  admit,  if  found  to  be  cancerous, 
of  prompt  removal  by  amputation. 

The  microscope  is  certainly  not  infallible  as  a  means  of  diagnosis.  It  is 
often  a  valuable  auxiliary,  but  nothing  more.  The  practical  surgeon  must 
indeed  be  dull  who  cannot,  as  a  general  rule,  determine  the  character  of  a 
morbid  growth  before  he  attempts  its  removal.  The  merest  tyro  in  the  pro- 
fession has  no  difficulty  in  discriminating  between  a  gelatinoid  and  a  fibrous 
polyp  of  the  nose,  a  scirrhous  and  an  encephaloid  tumor  of  the  breast,  or  a 
common  hypertrophied  ganglion  of  the  neck  and  a  maliguant  growth  of  the 
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same  part.  Every  new  growth,  whether  benign  or  malignant,  lias  its  pecu- 
liar features,  not  less  than  every  pre-existing  one.  I  believe  that,  with 
proper  care,  and  a  reasonable  knowledge  of  morbid  structure,  such  as  every 
cultivated  surgeon  ought  to  possess,  it  is,  in  general,  as  easy  to  determine 
the  difference  between  a  malignant  and  a  non-malignant  tumor  as  it  is  to 
determine  the  difference  between  a  muscle  and  a  tendon.  In  making  these 
remarks  I  have  no  desire  to  underrate  microscopical  researches ;  on  the  con- 
trary, I  only  wish  to  state  that  they  have  not,  in  my  judgment,  effected  all 
the  good  that  has  been  claimed  for  them,  especially  in  this  particular  depart- 
ment of  pathology  and  practice,  and  that,  therefore,  their  results  should  be 
received  with  some  degree  «>f  allowance.  In  fact,  the  whole  subject  of  morbid 
growths,  benign  and  malignant,  should  be  revised  and  re-examined.  When 
there  is  so  much  dispute  as  there  confessedly  is  at  present  respecting  the 
real  nature  of  the  cancer-cell,  or,  whether  indeed  there  is  such  a  cell  at  all,  it 
well  becomes  the  practitioner  to  look  with  distrust  upon  many  of  the  alleged 
discoveries  of  the  microscope.  Besides,  he  should  not  lose  sight  of  the  value 
of  his  unassisted  senses,  nor  cease  to  cultivate  them  in  the  highest  possible 
degree. 

After  a  malignant  disease,  whatever  may  be  its  character,  has  made  con- 
siderable progress,  so  as  to  impress  itself  upon  the  constitution,  the  diagnosis, 
however  obscure  it  may  have  been  in  the  early  stages  of  the  affection,  is  no 
longer  doubtful.  The  worn  and  haggard  features,  the  sallow  complexion, 
and  the  emaciated  and  exsanguine  condition  of  the  system,  are  characters 
which  it  is  impossible  to  mistake.  The  countenance  bears  the  impress  of  the 
disease,  looking  as  if  it  had  been  stamped  with  the  seal  of  malignancy. 


TREATMENT. 

The  treatment  of  the  various  forms  of  malignant  growths  may  very  pro- 
perly be  discussed  under  one  general  head,  since  they  are  evidently  all 
governed  by  the  same  laws,  both  as  it  respects  their  origin,  progress,  tend- 
ency, and  termination.  All  internal  remedies,  of  whatever  kind  and  cha- 
racter, have  proved  unavailing  in  arresting  their  march,  or  in  modifying 
them  in  such  a  manner  as  to  render  the  surrounding  structures  tolerant  of 
their  presence.  The  vaunted  specific  of  the  empiric,  and  the  enchanted 
draught  of  the  honest  but  misguided  enthusiast,  have  alike  failed  in  perform- 
ing a  solitary  cure  ;  and  the  science  of  the  nineteenth  century  must  confess, 
with  shame  and  confusion,  its  utter  inability  to  offer  even  any  rational  sug- 
gestions for  the  relief  of  this  class  of  affections.  But,  although  this  is  the 
case,  yet  it  by  no  means  follows  that  the  subjects  of  these  complaints  may 
not  be  benefited  by  general  and  local  treatment,  if  its  application  be  directed 
by  common  sense  and  sound  judgment.  Every  practitioner  of  experience 
knows  how  much  ordinary  local  diseases  are  influenced  by  constitutional 
measures;  and  if  this  be  true  of  these  lesions,  how  much  more  must  it  be  true 
of  the  malignant,  in  the  production  of  which  both  the  solids  and  fluids  play 
such  an  important  part.  The  attention  of  the  surgeon  should  be  particularly 
directed  to  the  patient's  diet,  bowels,  and  secretions,  and  to  the  avoidance  of 
all  sources  of  local  irritation,  calculated  to  favor  the  morbid  growth  and 
hasten  the  fatal  issue. 

The  diet  should,  in  general,  be  of  a  bland  and  unirritant  character,  but  at 
the  same  time  sufficiently  nutritious  to  preserve  a  sound  condition  of  the 
blood,  and  maintain  the  tone  of  the  muscular  system.  All  condiments, 
coffee,  strong  tea,  pastry,  hot  bread,  and  the  coarser  kinds  of  vegetables  and 
meats  should  be  abstained  from.  Eggs,  fish,  oysters,  and  the  white  kinds  of 
meat  may  be  used  once  a  day  in  moderate  quantity,  but  oftener  than  this 
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they  should  not  be  indulged  in,  unless  there  is  some  special  reason  for  it, 
founded  upon  the  state  of  the  general  health.  Frequently  a  purely  fari- 
naceous and  milk  diet  is  found  to  answer  better  than  any  other,  the  patient 
not  only  thriving  under  it,  but  the  disease  being  apparently  kept  in  check 
by  it. 

The  boivels  should  be  maintained  in  a  soluble  condition,  but  all  active 
purgation  must  be  carefully  avoided.  The  most  suitable  aperient,  when  a 
tendency  to  constipation  exists,  is  a  blue  pill,  with  one  grain  of  ipecacuanha, 
or  equal  parts  of  blue  mass  and  jalap,  at  bedtime,  followed,  if  necessary,  by 
a  Seidlitz  powder  in  the  morning.  If  evidence  of  gastro-intestinal  irritation 
arise,  the  blue  mass  may  be  advantageously  replaced  by  a  small  portion  of 
calomel.  In  this  way,  while  the  bowels  are  maintained  in  a  tolerably  free 
state,  the  secretions  are  also  duly  preserved ;  a  matter  of  no  little  moment  in 
the  treatment  of  all  malignant  diseases  without  exception,  especially  when 
they  are  attended  with  marked  constitutional  disturbance. 

Sleep  is  procured  and  pain  allayed  by  anodynes,  the  constipating  effects  of 
which  are  counteracted  by  the  conjoined  use  of  ipecacuanha  or  tartar  emetic, 
in  suitable  doses.  When  the  suffering  is  of  a  neuralgic  character,  the  ano- 
dynes may  be  combined  with  arsenic  or  arsenic  and  strychnine. 

If  marked  debility  exists,  recourse  must  be  had  to  tonics,  as  quinine  and 
iron,  aided  by  a  nutritious  diet  and  the  use  of  brandy,  wine,  ale,  or  porter. 
Night-sweats  are  best  controlled  by  aromatic  sulphuric  acid. 

Great  care  should  be  taken  to  keep  the  affected  part  perfectly  at  rest,  and 
free  from  pressure  and  excitement.  If  it  be  the  breast  or  testicle  that  is 
diseased,  the  organ  must  be  well  suspended,  the  dress  worn  loose,  and  all 
manipulation  studiously  abstained  from.  If  the  surface  is  tender,  hot,  and 
swollen,  or  oederaatous,  some  mildly  astringent  and  anodyne  lotion  will  be  of 
service,  or  the  part  may  be  painted  several  times  a  day  with  a  weak  solution 
of  iodine.  When  the  local  inflammation  is  unusually  severe,  as  is  evinced 
by  the  discoloration  and  pain,  nothing,  according  to  my  observation,  will 
afford  such  prompt  and  decided  relief  as  the  application  of  from  four  to  six 
leeches,  unless  it  be  a  small  blister,  kept  on  until  there  is  pretty  free  vesica- 
tion. Some  cases  are  greatly  benefited  by  the  use  of  an  opium,  belladonna, 
or  cicuta  plaster,  renewed  every  ten  or  twelve  days.  All  caustic  applications 
are  to  be  carefully  avoided,  inasmuch  as  they  can  never  do  any  good,  but 
may  do  a  great  deal  of  harm  by  establishing  sores  which  it  will  afterwards  be 
impossible  to  heal. 

When  the  parts  take  on  ulcerative  action,  the  resulting  sore  must  be  kept 
constantly  clean  by  frequent  ablutions ;  while  the  excessive  fetor  which  so 
generally  attends  must  be  allayed  by  the  free  use  of  the  chlorides.  The  best 
dressing  will  be  an  emollient  poultice,  particularly  that  made  of  powdered 
elm  bark,  sprinkled,  if  there  be  much  pain,  with  a.  little  morphia,  pulverized 
opium,  or  laudanum.  If  the  ulcer  be  very  sensitive,  it  should  occasionally 
be  touched,  very  lightly,  with  the  solid  nitrate  of  silver,  or  it  should  be  kept 
constantly  covered  with  the  dilute  ointment  of  the  nitrate  of  mercury.  When 
the  discharge  is  very  profuse,  sanious,  and  offensive,  a  lotion  composed  of 
from  two  to  four  drops  of  nitric  acid  to  the  ounce  of  mucilage  of  gum  arabic 
will  be  found  exceedingly  beneficial  in  diminishing  its  quantity  and  changing 
its  character. 

The  affected  glands  in  the  neighborhood  of  the  diseased  organ  often  require 
attention,  especially  when  they  are  very  painful  and  bulky.  The  remedies 
should  be  of  an  anodyne  and  antiphlogistic  character,  especially  leeches, 
iodine,  and  saturnine  lotions. 

The  treatment  of  carcinomatous  diseases  by  compression  was  introduced 
to  the  notice  of  the  profession  early  in  the  present  century  by  Sir  Charles 
Bell,  and,  after  having  been  alternately  eulogized  and  condemned,  has  at 
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length  fallen  into  merited  disrepute.  Some  years  ago  Mr.  Arnott,  of  London, 
made  an  attempt  to  revive  this  mode  of  treatment,  especially  in  cancer  of  the 
mammary  gland,  by  the  invention  of  a  cup-shaped  apparatus  furnished  with 
an  elastic  air-cushion,  in  order  to  apply  the  pressure  in  a  more  gentle  and 
ecpiable  manner.  The  suggestion,  emanating  from  so  eminent  an  authority, 
attracted  much  attention  at  the  time,  and  led  to  numerous  trials,  both  in 
Europe  and  in  this  country,  but  with  results  so  discouraging  as  to  have 
caused  its  entire  abandonment. 

In  regard  to  extirpation,  all  experience  has  proved  that  it  cannot  be  relied 
upon  as  a  means  of  permanent  cure.  The  only  benefit  which  it  can  confer 
is  temporary  relief  for  a  few  months,  or,  at  most,  for  a  year  or  two  ;  and  this 
is  true  no  matter  in  how  masterly  and  thorough  a  manner  the  operation  may 
be  executed.  Hence  not  a  few  surgeons  of  the  present  day  have  expressed 
themselves  as  altogether  averse  to  such  a  procedure,  believing  that  it  will 
only  serve,  in  the  great  majority  of  instances,  to  hurry  on  the  case  to  a  fatal 
crisis.  My  own  conviction  is  that  interference  with  the  knife  is,  as  a  general 
rule,  only  productive  of  harm,  and  that  the  patient  will  live  quite  as  long 
without  as  with  it,  and,  on  the  whole,  in  a  state  of  greater  comfort.  Never- 
theless, there  are  cases,  although  it  is  difficult  to  define  their  character,  where 
we  occasionally  see  an  operation  followed  by  highly  beneficial  results,  not 
only  ameliorating  pain,  but  apparently  preventing  an  extension  of  the  dis- 
ease, and  relieving  the  mind  of  that  terrible  feeling  of  anxiety  which  is  so 
sure  to  attend  the  more  severe  forms  of  carcinoma.  The  cases  which  have 
done  best  in  my  own  hands,  after  operation,  were  females  with  scirrhous 
breasts,  which,  after  having  been  long  in  a  quiescent  state,  at  length  assumed 
a  threatening  ulcerative  tendency,  or  which  had  actually,  in  a  slight  degree, 
yielded  to  this  process. 

Epithelial  cancer  is  less  liable  to  recur  after  extirpation  than  scirrhus, 
encephaloid,  or  melanosis.  Removed  in  its  earlier  stages,  there  is  occasion- 
ally a  strong  probability  that  there  will  be  either  no  relapse  at  all,  or  only 
after  a  considerable  period.  One  reason  probably  of  this  is  the  fact  that  the 
disease  is  more  of  a  local  character  than  the  ordinary  forms  of  carcinoma. 

General  Rules  for  conducting  Excision  of  Malignant  Diseases. — When 
excision  is  determined  upon,  it  is  a  matter  of  paramount  importance  that  it 
should  be  performed  in  the  most  thorough  and  complete  manner,  in  order 
that  the  parts  may  be  effectually  guarded  against  relapse.  The  slightest 
atom  of  the  new  tissue,  the  most  minute  cancer  cell,  nay,  possibly,  the 
smallest  particle  of  cancer  juice,  may,  if  left  behind,  endanger  a  reproduction 
of  the  malady. 

1st.  To  accomplish  this  object,  it  is  necessary  that  the  incisions  should  be 
carried  through  the  healthy  tissues  at  some  distance  from  the  morbid  deposit. 
Should  any  part  have  escaped  the  knife  in  the  first  instance,  it  should  be 
traced  out  immediately  after  the  extirpation  of  the  main  mass,  and  be  excised 
with  the  most  scrupulous  exactness.  Free  use  should  be  made,  in  this  stage 
of  the  operation,  of  the  sponge  and  finger;  of  the  former,  for  clearing  away 
the  blood,  and  of  the  latter,  for  ascertaining  the  consistence  of  the  surface  of 
the  wound.  The  sight  alone  should  never  be  trusted  in  a  case  of  this  kind, 
inasmuch  as  it  is  a  great  deal  more  deceptive  than  the  sense  of  touch.  Not 
a  particle  of  the  least  suspicious  substance  should  be  left  behind.  Skin, 
muscle,  glands,  vessels,  nerves,  and  bone  should  all  be  sacrificed,  if  necessary 
to  the  success  of  the  operation.  Nay,  the  very  atmosphere  of  the  disease 
should  be  destroyed  ;  and,  with  this  view,  the  surgeon  should  always  remove 
a  considerable  amount  of  healthy  substance. 

2dly.  The  operator  should  endeavor  to  preserve  as  much  of  the  common 
integument  as  possible,  in  order  to  afford  a  complete  covering  to  the  surface 
of  the  wound.     This  rule  is  one  of  great  importance,  and  should  never  be 
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departed  from.  Another  precept,  of  nearly  equal  consequence,  but  one  which 
is  not  generally  sufficiently  insisted  upon,  is  to  preserve  as  large  a  quantity 
as  practicable  of  the  subcutaneous  cellulo-adipose  tissue,  with  a  view  of 
maintaining,  unimpaired,  the  circulation  of  the  skin.  Whenever  this  is  much 
interrupted,  as  it  necessarily  must  be  by  a  very  close  dissection,  there  is  addi- 
tional danger  of  a  speedy  return  of  the  abnormal  action,  and  also  greater 
risk  of  erysipelas  immediately  after  the  operation. 

3dly.  When  only  a  portion  of  an  organ  is  involved  by  the  heteromorphous 
matter,  the  rule  is  to  remove,  not  a  part,  but  the  whole  of  it.  Thus,  in  cancer 
of  the  mammary  gland,  the  practice  invariably  is  to  extirpate  the  entire  organ, 
no  matter  how  small  a  portion  may  be  implicated  in  the  disease.  Upon  this 
point,  surgeons  have  long  been  agreed.  When  the  disease  is  seated  in  an  ex- 
tremity, especially  the  distal  portion,  the  proper  operation  is  amputation,  not 
excision. 

4thly.  In  removing  a  malignant  tumor  we  should  always  endeavor  to  avoid 
loss  of  blood.  This  is  a  good  rule,  even  when  the  patient  is  tolerably  ple- 
thoric; but  its  observance  is  especially  important  in  lean  and  fat  subjects,  the 
latter  of  whom,  in  particular,  generally  bear  the  loss  of  this  fluid  very  badly. 
I  deem  it  a  matter  of  great  moment  to  guard  against  hemorrhage  in  every 
operation  of  this  kind,  not  so  much  on  account  of  the  immediate  recovery  of 
the  patient,  as  on  account  of  the  danger  of  relapse,  which,  I  confidently  be- 
lieve, is  frequently  very  much  increased  by  this  accident. 

5thly.  It  is  a  matter  of  great  consequence,  in  reference  to  the  question  of 
relapse,  that  the  whole  of  the  wound  left  by  the  operation  should  be  healed 
by  the  first  intention.  For  this  purpose,  the  parts  should  always  be  approxi- 
mated as  nicely  as  possible,  not  only  at  their  edges,  but  also  over  the  surface 
of  the  wound,  that  there  may  be  no  cavities  or  pouches  for  the  lodgment  of 
matter,  but  that  the  restorative  process  may  proceed  in  the  best  and  most 
rapid  manner  at  every  point.  The  most  suitable  dressings  are  a  light  com- 
press and  bandage,  aided  by  adhesive  strips  or  collodion  plaster.  Sutures 
are  objectionable,  because  the  tract  made  by  them  occasionally  serves  as  a 
point  of  departure  for  new  deposits,  thereby  promoting  relapse.  They  cau- 
not,  however,  always  be  dispensed  with,  especially  when  there  is  a  scarcity  of 
integument. 

6thly.  When  the  integument  is  defective,  it  is  sometimes  practicable  to 
borrow  the  requisite  amount  from  the  surrounding  parts  ;  an  operation  first 
suggested,  I  believe,  by  Martinet,  who  imagined  that  we  could  thereby  gene- 
rally, if  not  always,  effectually  prevent  a  return  of  the  disease.  He  thought 
we  might  thus  change  the  functions  of  the  parts  in  such  a  manner  as  to  re- 
store their  healthy  nutrition,  and  so  counteract  the  tendency  to  the  produc- 
tion of  cancer. 

I  have  had  recourse  to  this  procedure  in  a  number  of  instances,  in  different 
regions  of  the  body,  especially  in  epithelial  cancer  of  the  lips  and  eyelids  ; 
but  in  none  with  any  permanent  or  even  protracted  benefit.  For  a  time  the 
transplanted  parts  retained  their  healthy  character ;  but  at  the  end  of  a  few 
months  they  gradually  became  hard  and  rigid,  and  soon  thereafter  exhibited 
all  the  evidences  of  carcinomatous  disease. 

7thly.  When  a  sufficiency  of  integument  cannot  be  obtained,  and  the  wound 
is  obliged  to  heal  by  the  granulating  process,  it  is  worthy  of  consideration 
whether  the  whole  of  the  raw  surface  should  not  be  effectually  cauterized 
with  the  nitrate  of  silver,  or  the  acid  nitrate  of  mercury,  so  as  to  form  a 
superficial  eschar.  The  practice  certainly  derives  support  from  the  beneficial 
effects  which  are  said  to  follow  the  treatment  of  cancer  by  cauterization  in 
the  hands  of  the  empirics,  as  well  as  in  the  hands  of  some  scientific  practi- 
tioners. 

Finally,  considerable  diversity  of  opinion  has  existed  among  surgeons  as 
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to  the  time  when  the  operation  should  be  undertaken  with  the  best  prospect 
of  ultimate  success.  The  preponderance  of  professional  sentiment,  however, 
has  always  been  in  favor  of  earlv  interference,  on  the  ground  that  the  longer 
the  disease  is  permitted  to  remain,  the  greater,  all  other  things  being  equal, 
will  be  the  risk  of  contamination.  The  advocates  of  this  measure,  indeed, 
never  countenance  a  resort  to  the  knife  when  there  is  positive  evidence  that 
the  disease  lias  invaded  the  adjacent  parts,  or  the  system  at  large.  Some,  it 
is  true,  employ  it  with  a  view  of  prolonging  life,  or  alleviating  suffering,  but 
never  with  the  hope  of  effecting  a  radical  cure. 

Treatment  after  Operation.— The  treatment  after  removal  of  the  affected 
structures  must  be  conducted  upon  general  principles.  Everything  should 
be  done  calculated  to  insure  union  by  the  first  intention.  When  the  patient 
has  recovered  from  the  immediate  effects  of  the  operation,  he  should  be  put 
upon  a  general  course  of  treatment  intended  to  maintain  his  health  as  near  as 
possible  at  the  normal  standard.  Above  all,  strict  and  constant  attention 
should  be  bestowed  upon  the  diet. 

Of  the  propriety  and  importance  of  attention  to  the  patient's  diet,  after 
excision,  no  one  can  entertain  any  doubt.  The  force  of  this  remark  will 
appear  the  more  evident  when  it  is  recollected  that  the  progress  of  cancer  has 
occasionally  been  stayed  for  months,  and  even  years,  by  a  regular  and  per- 
sistent system  of  starvation,  barely  allowing  a  sufficient  quantity  of  food,  and 
that  of  the  most  bland  and  unirritant  character,  to  maintain  the  due  play  of 
the  vital  functions,  without  too  great  a  reduction  of  the  heart's  action. 

The  kind  of  diet  is,  doubtless,  a  matter  of  no  little  moment.  As  a  general 
rule,  it  may  be  stated  that  meats,  soups,  and  the  coarser  varieties  of  vegetables 
should  be  proscribed,  on  account  of  their  heating  and  indigestible  character. 
For  the  same  reason,  condiments,  wine,  spirits,  and  fermented  liquors  are  to 
be  eschewed.  Among  the  more  suitable  articles  may  be  mentioned  stale 
bread,  toast,  and  soda  biscuit,  hominy,  rice,  sweet  and  Irish  potatoes,  mush, 
maccaroni,  baked  apples,  figs,  and  ripe  fruits.  Not  only  should  the  food  be 
perfectly  simple  and  easy  of  digestion,  but  great  care  should  be  taken  that 
it  is  always  thoroughly  masticated,  and  that  the  quantity  at  each  meal  is  never 
so  great  as  to  crowd  and  oppress  the  stomach.  As  drinks,  the  best  articles 
are  water,  milk,  and  weak  tea.  Coffee  is  too  stimulating,  and  must  be 
avoided. 

Of  late  years  almost  an  exclusive  milk  diet  has  been  used  in  several  re- 
markable cases  after  this  operation,  and  with  effects  so  encouraging  as  to 
deserve  farther  trial.  The  facts  published  upon  this  subject  by  Dr.  Pierce, 
Dr.  Bowditch,  and  several  others,  are  exceedingly  interesting  and  instructive, 
and  should  receive  attentive  consideration. 

As  there  are  no  remedies  which  will  eradicate  the  cancerous  poison  from 
the  system  before  operation,  so  are  there  none  which  will  prevent  its  repro- 
duction after.  Of  the  numerous  articles  that  have  been  employed  for  this 
purpose  there  is  not  one  that  can  be  viewed  in  the  light  of  a  specific,  or  as 
a  counteragent  to  the  morbid  action. 

Some  of  the  older  surgeons,  and,  indeed,  quite  a  number  also  of  the  modern, 
strongly  insist  upon  the  establishment  of  a  kind  of  perpetual  drain  in  the 
neighborhood  of  the  original  disease,  as  a  means  of  preventing  relapse  after 
extirpation.  The  principal  measures  that  have  been  suggested  for  this  pur- 
pose are  the  issue  and  seton  ;  but  with  this  mode  of  treatment  I  have  no  ex- 
perience. 

Should  relapse  ensue,  and  the  patient  become  debilitated,  recourse  must 
be  had  to  supporting  measures,  as  quinine,  iron,  brandy,  and  nutritious  food, 
aided  by  gentle  exercise  in  the  open  air.  Pain  must  be  allayed  by  the  free 
use  of  anodynes,  and  night-sweats  by  elixir  of  vitriol,  or  oxide  of  zinc,  given 
in  as  large  doses  as  the  stomach  will  tolerate.     Constant  attention  must  be 
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paid  to  cleanliness ;  fetor  must  be  destroyed  by  the  chlorides  ;  and  the  utmost 
care  must  be  taken  to  protect  the  parts  from  the  pressure  of  the  clothes  and 
rude  contact  of  every  description.  The  most  suitable  local  remedies  are 
leeches,  the  dilute  tincture  of  iodine,  emollient  cataplasms,  medicated  with 
anodynes,  and  opiate  plasters. 

Contra-indications  to  Surgical  Interference. — The  following  circumstances 
may  be  enumerated  as  contra-indicating  the  removal  of  malignant  tumors  : 

1st.  No  operation  should  be  performed  when  the  disease  is  congenital,  or 
when  it  manifests  itself  soon  after  birth.  Under  such  circumstances,  a  resort 
to  the  knife  is  almost  certain  to  be  followed  by  relapse,  and  that,  too,  in  a 
very  short  time,  owing,  probably,  to  the  fact  that  the  system  is,  as  it  were, 
saturated  with  the  cancerous  poison.  Cases  of  this  kind  are  peculiarly  viru- 
lent and  intractable,  resisting  all  attempts  at  cure,  frequently,  indeed,  even 
at  palliation,  and  rapidly  tending  to  a  fatal  termination.  The  occurrence  of 
the  disease  in  several  members  of  the  same  family  may  also  be  regarded  as 
contra-indicating  ablation,  inasmuch  as  it  is  denotive  of  a  constitutional  pro- 
clivity to  malignant  action. 

2dly.  Interference  should  be  avoided  when  the  disease  exists  in  several 
parts  of  the  body;  as,  for  instance,  when  it  affects  the  mamma  and  the  uterus, 
or  the  testicle  and  the  eye.  Although  all  these  organs  are  accessible  to  the 
knife,  yet  a  resort  to  it  under  such  circumstances  would  be  highly  injudicious, 
inasmuch  as  it  could  not  possibly  eventuate  in  any  permanent  good,  but,  on 
the  contrary,  be  almost  sure  to  hasten  the  patient's  destruction.  No  surgeon, 
however  reckless,  would  think  of  operatiug  when  the  external  disease  is  asso- 
ciated with  carcinoma  of  an  internal  part. 

3dly.  Operation  is  never  resorted  to,  at  least  not  as  a  curative  agent,  when 
the  morbid  growth  has  attained  unusual  magnitude  :  when  there  is  serious 
local  involvement;  or,  lastly;  when  there  is  marked  evidence  of  the  car- 
cinomatous cachexia.  Thus,  in  cancer  of  the  mamma,  no  surgeon  who  values 
his  reputation,  or  who  has  any  regard  for  the  welfare  of  his  patient,  thinks 
of  interfering  when  there  is  great  bulk  of  the  tumor,  or  firm  adhesion  of  the 
organ  to  the  surrounding  parts ;  when  the  skin  is  changed  in  structure, 
ulcerated,  indurated,  or  dimpled;  when  there  is  enlargement  of  the  axillary, 
subclavicular,  or  sternal  lymphatic  ganglions ;  when  there  is  oedema,  with 
numbness  and  loss  of  function  in  the  corresponding  limb ;  and,  finally,  when, 
in  addition  to  some  of  the  symptoms  just  mentioned,  the  features  exhibit  all 
the  evidences  of  the  cancerous  cachexy.  The  same  circumstances  guide  the 
surgeon  in  carcinoma  of  the  testicle,  eye,  lip,  penis,  and  extremities.  If  the 
knife  is  ever  employed  when  the  malady  has  made  such  progress  and  such 
inroads,  it  is  with  a  view  solely  to  palliation,  not  to  cure.  Of  the  propriety 
of  such  a  course,  every  surgeon  must  be  his  own  judge. 

4thly.  When  the  disease  advances  very  rapidly,  as  it  not  unfrequently  does 
in  encephaloid,  breaking  through  its  original  boundaries,  and  leaping,  as  it 
were,  suddenly  into  the  surrounding  tissues,  it  may  be  assumed,  as  a  general 
rule,  that  ablation  will  be  improper ;  or  that,  if  had  recourse  to,  speedy 
repullulation  will  be  the  consequence.  Rapid  growth,  constituting  what  has 
sometimes  been  denominated  the  acute  form  of  malignant  action,  always 
implies  a  bad  state  of  the  constitution,  and  imperatively  forbids  surgical 
interference.  There  is  another  symptom  which  is  equally  portentous,  but 
which  has  not,  I  think,  engaged  sufficient  attention.  I  allude  to  the  cedema- 
tous  appearance  of  the  parts  immediately  around  the  morbid  deposit,  or  at 
a  distance  more  or  less  remote  from  it.  This  condition,  which  is  seldom 
absent  in  external  carcinoma  in  its  latter  stages,  is  not  unfrequently  present 
at  an  early  period  in  encephaloid,  especially  the  hematoid  variety  of  this 
affection,  and  always  denotes  the  very  worst  state  of  things,  both  local  and 
constitutional.     The  immediate  cause  of  this  symptom  is  obstruction  of  the 
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lymphatic  vessels  and  ganglions.  Observation  shows  that  nothing  but  mis- 
chief is  to  be  expected  from  interference  when  the  malady  has  attained  this 
crisis. 

5thly.  A  quickened  state  of  the  pulse,  occasioned  by  the  local  irritation, 
augurs  unfavorably.  Excision,  performed  under  such  circumstances,  is  nearly 
always  followed  by  speedy  relapse;  and  it  is,  therefore,  the  duty  of  the  sur- 
geon to  discountenance  it. 

6thly.  Latent  cancers  should  not  be  tampered  with.  Cases  constantly 
occur  in  which,  from  neglect  of  this  precaution,  the  patient  loses  his  life, 
within  a  very  short  period  after  operation,  from  a  return  of  the  disease  in  its 
worst  form.  The  reproductive  powers  of  the  part,  if  not  of  the  system 
generally,  usually  manifest  an  astonishing  activity  under  such  circumstances, 
and  the  consequence  is  that  the  malady  soon  accomplishes  its  work  of  destruc- 
tion. 

Tthly.  It  is  not  necessary  here  to  insist  upon  the  propriety  of  refraining 
from  operation  when  there  is  serious  disease  of  an  important  internal  organ. 
Such  a  complication  could  hardly  fail  to  predispose  to  relapse,  if  not  to  the 
speedy  destruction  of  the  patient. 

Reproductive  Tendency  of  Malignant  Diseases  after  Operation. — Of  the 
reproductive  tendency  of  carcinomatous  diseases,  after  extirpation,  or  de- 
struction by  the  actual  or  potential  cautery,  writers  have  made  mention  from 
the  earliest  periods  of  medical  science  to  the  present  time.  Hippocrates  was 
fully  aware  of  the  fact;  and  he  entered  his  protest  against  all  operative  pro- 
ceedings, under  the  conviction  that,  however  early  or  well  executed,  they 
could  not  possibly  afford  any  permanent  relief,  or  guard  the  patient  against 
a  return  of  his  malady.  Similar  views  have  been  advanced  by  nearly  all 
succeeding  writers.  If  a  different  sentiment  has  occasionally  been  expressed, 
it  has  been  by  men  who  have  had  a  very  imperfect  knowledge  of  the  disease, 
who  have  been  poor  observers,  or  who  have  wilfully  concealed  the  truth,  from 
interested  and  dishonest  motives. 

The  period  at  which  relapse  occurs  varies  from  a  few  weeks  to  a  number 
of  years.  On  an  average,  it  may  be  stated  to  be  from  four  to  six  months. 
Occasionally  it  takes  place  within  an  almost  incredibly  short  period.  In  one 
of  my  cases,  the  malady  returned  in  less  than  three  weeks.  The  original  dis- 
ease, which  exhibited  all  the  marks  of  genuine  scirrhus,  was  of  eight  months' 
standing,  and  was  seated  in  the  left  mammary  gland,  which  it  involved  nearly 
in  its  whole  extent;  the  nipple  was  somewhat  retracted,  and  there  was  a 
slight  enlargement  of  one  of  the  lymphatic  ganglions,  which  was  removed  in 
the  operation.  The  dissection  was  performed  with  much  care,  and  every 
particle  of  the  morbid  structure  was  apparently  cut  away;  the  greater  portioli 
of  the  wound  united  by  the  first  intention,  but  a  part  of  the  centre  remained 
open  and  became  the  starting-point  of  the  new  growth.  The  woman,  who 
was  forty-six  years  of  age,  died  three  months  after  the  operation  havin'o-  en- 
dured the  most  horrible  torments. 

Sometimes  a  relapse  does  not  take  place  until  the  end  of  the  first  year-  and 
in  a  few  instances  it  is  postponed  to  a  later  period,  as  the  expiration  o'f  the 
second,  third,  and  even  fourth  year. 

But,  although  such  cases  are  extremely  interesting,  yet  they  are  altogether 
of  an  exceptional  character ;  for,  where  one  instance  of  this  kind  occurs 
hundreds  take  place  where  the  disease  proves  fatal  within  the  first  six  months 
after  the  operation  In  the  exceptional  cases,  the  affection  is  probably  more 
ocabzed  than  under  ordinary  circumstances;  the  malignant  action,  while  it 
has  a  tendency  to  reappear  at  the  cicatrice,  or  in  the  immediate  vicinity  of 
the  original  disease,  having  apparently  no  disposition  to  invade  the  general 
system.  ° 

All  malignant  diseases  possess  this  tendency  to  relapse  after  ablation,  but 
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not  in  an  equal  degree.  Eneephaloid  undoubtedly  enjoys  it  to  a  far  greater 
extent  than  scirrhua,  and  scirrhus  than  colloid.  Melanosis  also  relapses  with 
great  frequency  and  promptness,  and  may  be  placed  next  to  eneephaloid  in 
this  respect.  Again,  it  must  be  borne  in  mind  that  a  genuine  cancer  is  more 
certain  to  return  than  a  cancroid  affection,  and,  also,  that  it  is  more  apt  to 
prove  rapidly  fatal. 

The  reproductive  tendency  of  malignant  diease,  after  operation,  is  well 
illustrated  by  the  following  case: — A  man,  aged  thirty-two,  consulted  me  in 
April,  1851,  on  account  of  an  epulis  of  the  lower  jaw,  first  noticed  three 
months  previously;  it  was  firm,  elastic,  free  from  pain,  of  a  pale-red  color, 
and  attached  to  the  gum  and  jaw,  extending  from  the  ramus  to  the  first 
bicuspid  tooth.  Two  operations  had  already  been  performed  upon  it,  each 
being  followed  by  rapid  relapse.  On  the  21th  of  April  I  removed  the  parts, 
along  with  the  corresponding  portion  of  the  jaw.  On  the  24th  of  September 
I  operated  upon  hiin  a  second  time,  removing  the  whole  of  the  new  growth, 
which  was  about  the  size  of  a  pullet's  egg,  and  about  three-quarters  of  an 
inch  of  the  anterior  extremity  of  the  ramus  of  the  bone,  from  which  the  dis- 
eased structure  seemed  to  spring.  On  the  31st  of  August,  1852,  I  excised 
the  ramus  at  the  articulation,  the  disease  having  attacked  its  inferior  ex- 
tremity. The  man  remained  well  until  the  winter  of  1853,  when  the  disease 
broke  out  in  front  of  the  ear,  and  soon  formed  a  tumor  of  the  size  of  a  small 
fist,  from  the  effects  of  which  he  rapidly  sank.  It  is  worthy  of  remark  that 
the  general  health  had  been  all  along  pretty  good,  and  that  the  wound  always 
healed  well  after  each  operation. 

In  a  case  of  cancer  of  the  lip,  the  particulars  of  which  have  been  communi- 
cated to  me  by  Dr.  Barclay,  of  New  York,  also  five  operations  were  per- 
formed, the  patient  having  survived  the  first  excision  a  little  more  than  seven 
years.  In  a  case  of  eneephaloid  of  the  thigh,  reported  to  me  by  Dr.  C.  S. 
Tripler,  of  the  Army,  the  man  did  not  die  until  five  years  after  the  first 
operation.  I  am  acquainted  with  the  history  of  a  number  of  other  examples 
nearly  equally  remarkable. 

With  the  renovative  tendency  of  melanosis  every  one  is  familiar.  Hardly 
an  example  of  permanent  cure  by  operation  is  upon  record.  I  recollect  a 
remarkable  instance  of  this  recurring  action  which  occurred,  many  years  ago, 
in  the  practice  of  the  late  Professor  McClellan,  of  this  city.  The  disease 
seemed  to  have  begun  in  several  small  subcutaneous  tubercles  of  the  abdomen, 
about  the  size  and  appearance  of  shot,  which  soon  became  exquisitely  painful, 
and  gradually  bursting  through  the  skin,  were  at  length  converted  into  foul, 
fungous  sores,  attended  with  a  highly  fetid,  sanious  discharge.  Many  of 
these  tumors  were  extirpated,  some  in  their  crude,  others  in  their  open  state; 
but,  although  the  wound  generally  readily  healed,  they  were  always  promptly 
succeeded  by  a  new  growth  in  the  immediate  vicinity  of  the  original.  The 
man  became  much  emaciated,  and  finally  died  completely  exhausted,  with  all 
the  evidences  of  the  melanotic  diathesis. 

The  most  interesting  and  extraordinary  example  of  recurring  eneephaloid, 
of  which  I  have  any  knowledge,  is  one  which  has  been  for  nearly  three  years 
under  my  personal  observation.  The  patient  is  an  unmarried  woman,  aged 
forty-four,  who  in  March,  1857,  perceived  in  the  left  breast  a  small  tumor, 
which  was  excised  the  following  October.  During  the  next  sixteen  months 
two  more  operations  were  performed,  but  as  the  mammary  gland  had  been 
only  partially  removed,  I  extirpated  the  whole  of  it,  along  with  a  fourth 
tumor,  in  May,  1859,  when  the  case  was  placed  under  my  charge  by  Dr. 
Russell,  of  this  city.  The  disease  soon  reappeared  in  the  cicatrice,  and  in 
three  months  and  a  half  again  required  the  use  of  the  knife.  After  four 
operations  by  myself  the  case  fell  into  the  hands  of  my  former  clinical  assistant, 
Dr.  Asch,  who  attended  her  until  May,  1861,  when  I  performed  the  twenty- 
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second  operation,  the  number  of  tumors  removed,  from  first  to  last,  being 
fifty-one,  varying  in  size  from  a  small  almond  to  a  pullet's  egg.  Tbe  ence- 
pbaloid  character  of  all  was  unmistakable.  They  generally  recur  at  or  near 
the  cicatrice  within  a  few  weeks  after  extirpation,  and  speedily  assume  a  fun- 
gating  appearance.  They  are  of  a  soft,  vascular,  brain-like  structure,  inclosed 
in  a  distinct  capsule,  and  the  seat  of  a  thin,  fetid  discharge  with  little  or  no 
disposition  to  bleed.  Occasionally  she  complains  of  sharp,  shooting  pains  in 
the  tumors,  extending  to  the  shoulder. 

Her  general  health  has  all  along  been  excellent;  there  is  no  lymphatic  in- 
volvement in  the  axilla  or  elsewhere;  menstruation  has  been  going  on  well; 
and  she  lias  always  rapidly  recovered  from  the  effects  of  the  operations.  The 
records  of  surgery  may  be  challenged  for  a  parallel  case  of  this  disease. 

When  malignant  disease  returns  after  extirpation,  its  tendency,  as  a  general 
rule,  is  to  assume  the  encephaloid  type.  This  is  true  of  all  the  different 
forms  of  these  affections,  whether  they  reappear  at  the  site  of  the  original 
disease,  in  the  neighboring  lymphatic  ganglions,  or  in  the  internal  organs. 
Hence  the  reason  why  the  secondary  disease  is  usually  so  rapidly  fatal. 
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CHAPTER    VIII. 

SCROFULA. 

The  term  scrofula  had  formerly  a  far  more  limited  application  than  is  ac- 
corded to  it  in  modern  times.  It  was  originally  employed  to  designate  a 
glandular  swelling  of  the  neck,  strikingly  resembling  the  neck  of  the  swine, 
whence  its  derivation.  At  present,  however,  it  has  a  much  wider  signification, 
being  made  to  include  within  its  range  quite  a  variety  of  diseases  apparently 
of  the  most  opposite  character,  yet  in  reality  essentially  alike  in  every  parti- 
cular. As  meaning  the  same  thing,  the  words  struma  and  tubercular  disease 
are  frequently  used. 

The  affections  which  may  be  comprised  under  this  term  are  pulmonary 
phthisis,  chronic  enlargement  of  the  ganglions  of  the  neck  and  other  parts 
of  the  body,  hip-joint  disease,  psoas,  lumbar,  and  chronic  abscesses,  Pott's 
disease  of  the  spine,  certain  forms  of  follicular  ulceration  of  the  mucous 
membranes,  arachnitis,  otorrhcea,  ozsena,  ophthalmia,  eczema,  and  ulceration 
of  the  bones.  The  fact  is,  the  class  of  scrofulous  maladies  is  almost  endless, 
affecting  as  they  do  almost  every  part  of  the  body,  and  assuming  as  they  do 
almost  every  form  of  morbid  action. 

Scrofula  consists  essentially  in  the  deposition  of  a  peculiar  morbid  product 
long  known  by  the  name  of  tubercle.  An  attempt  has  lately  been  made  to 
draw  a  distinction  between  the  matter  of  tubercle  and  the  state  of  the  system 
which  predisposes  to  its  occurrence.  It  is  difficult  altogether  to  deny  the 
propriety  of  this  distinction  ;  for  there  are  unquestionably  cases  which  we 
are  in  the  habit  of  designating  as  strumous,  where,  nevertheless,  there  is  not, 
so  far  as  we  are  able  to  determine,  the  slightest  strumous  deposit.  There 
would  seem  to  be  merely  a  strumous  irritation  in  the  part,  without  the  part 
being  in  a  condition  to  furnish  any  specific  secretion,  such  as  that  to  which 
we  apply  the  term  strumous,  tubercular,  or  scrofulous. 

There  is  another  distinction,  which,  however,  is  fast  losing  ground,  which 
it  is  more  difficult  to  reconcile  than  that  just  mentioned.  I  allude  to  the 
alleged  difference  between  phthisis  and  scrofula.  It  would  be  easy,  if  a  work 
on  surgery  were  the  proper  place  to  discuss  the  subject,  to  adduce  argument 
upon  argument  to  show  the  utter  fallacy  of  this  opinion.  I  have  long  taught 
the  identity  of  these  diseases,  and  endeavored  to  prove  that  the  only  real 
difference  be."veen  them  depends,  not  upon  any  difference  in  the  morbid  ac- 
tion, but  solely  upon  the  difference  of  structure,  tubercular  disease  sharing 
the  same  fate,  in  this  respect,  as  ordinary  inflammation  and  as  the  other  hete- 
rologous deposits.  A  tubercle  in  the  lung  is  essentially  the  same  disease  as 
a  tubercle  in  a  bone  or  a  lymphatic  ganglion,  having  the  same  origin,  running 
the  same  course,  and  producing  the  same  results.  Why  then  consider  them 
as  differeut? 

Tubercular  disease  occurs  at  all  periods  of  life.  Sometimes,  indeed,  it 
exists  as  an  intra-uterine  affection,  thus  leading  to  the  conviction  that  it  is 
occasionally  hereditary,  or  that  it  is  transmitted  in  the  very  act  of  impregna- 
tion. When  it  occurs  as  phthisis,  it  is  most  common  between  the  twentieth 
and  fortieth  year,  and  it  is  remarkable  that  after  the  age  of  puberty  it  exists 
rarely  in  any  part  of  the  body  without  involving  the  lungs.     In  children,  the 
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disease,  considered  in  a  general  point  of  view,  is  most  liable  to  happen  be- 
tween the  third  and  tenth  year.  A  vast  majority  of  the  cases  of  scrofulous 
disease  that  are  met  with  in  practice,  in  the  form  of  coxalgia,  Pott's  disease, 
caries  of  the  short  bones  of  the  extremities,  arachnitis,  ophthalmia,  otorrhcea, 
tonsillitis,  and  chronic  enlargement  of  the  lymphatic  ganglions,  occur  at  this 
period  of  life,  and  constitute  an  immense  source  of  mortality.  It  is  a  remark- 
able fact  that  adults  seldom  Buffer  from  external  scrofula;  and,  on  the  other 
hand,  it  is  equally  remarkable  that  children  suffer  comparatively  little  from 
consumption,  so  common  among  persons  after  the  age  of  twenty.  In  old 
age  the  disease  rarely  occurs  in  any  form. 

^  Struma  is  frequently  hereditary.  The  children  of  consumptive  parents  are 
often  cut  off  by  the  same  disease,  or  they  suffer  in  various  parts  of  the  body, 
as  the  bones  and  joints,  the  lymphatic  ganglions,  the  eye,  ear,  and  serous 
membranes.  Whole  families  are  sometimes  destroyed  by  it.  Occasionally 
the  disease  skips  one  generation,  and  reappears  in  another,  owing,  doubtless, 
to  some  temporary  improvement  in  the  intermediate  offspring. 

The  tubercular  deposit  has  been  observed  in  nearly  every  structure  of  the 
body.  The  only  parts,  perhaps,  in  which  it  does  not  occur,  are  the  skin, 
vessels,  nerves,  ligaments,  aponeuroses,  tendons,  and  voluntary  muscles.  Of 
the  organs,  properly  so  called,  there  is  not  one  which  is  not,  at  times,  its 
seat.  Experience,  however,  has  shown  that  it  manifests  a  decided  preference 
for  certain  organs  and  parts  of  organs.  Thus,  it  occurs  most  frequently  in 
the  lungs,  particularly  their  summits,  then  in  the  lymphatic  ganglions,  next 
in  the  spleen,  serous  membranes,  and  mucous  follicles  of  the  alimentary  canal, 
then  the  bones  and  joints,  and  finally  the  liver,  kidneys,  testes,  and  false  mem- 
branes of  the  serous  cavities.  Its  coexistence  in  various  parts  of  the  body, 
or  its  almost  universal  diffusion,  is  sufficiently  frequent,  and  constitutes  the 
so-called  strumous  diathesis. 

The  deposit  being  a  direct  product  of  the  blood,  occurs  both  in  the  inter- 
stices and  upon  the  free  surfaces  of  the  organs.  Hence  it  exhibits  itself 
in  various  forms,  of  which  the  tubercular  is  by  far  the  most  common,  the 
stratiform  and  infiltrated  being,  indeed,  exceedingly  rare.  The  tubercular 
variety  occurs  in  little  masses,  from  the  size  of  a  millet-seed  to  that  of  a  pea, 
of  a  pale  yellowish  or  grayish  color,  and  of  a  consistence  ranging  from  that 
of  curds  or  soft  putty  to  fibro-cartilage,  hundreds  and  even  thousands  often 
existing  in  a  very  small  compass.  When  very  numerous  and  closely  grouped 
together,  they  sometimes  coalesce,  so  as  to  form  a  considerable  sized  tumor. 
The  stratiform  variety  of  the  deposit  is  most  common  upon  mucous  surfaces, 
while  the  infiltrated  is  met  with  chiefly  in  the  lungs,  around  tuberctrtar  exca- 
vations, and  in  the  lymphatic  ganglions.  Whatever  shape  it  may  assume,  it 
is  always  deposited  in  a  fluid  state,  from  which,  however,  it  passes  speedily 
into  the  solid  form,  which  it  retains  for  a  certain  period — generally  from  six 
to  twelve  months— when,  becoming  softened  and  disintegrated,  the  part  makes 
an  effort  to  rid  itself  of  it.  These  changes  are  followed  by  the  formation  of 
a  cavity,  named  a  strumous  abscess,  of  which  the  best  examples  occur  in  the 
lungs,  bones,  and  lymphatic  ganglions.  The  matter  is  peculiar;  being  gene- 
rally of  a  yellow-greenish  color,  of  a  cream-like  consistence,  and  intermixed 
with  small  whitish  flakes,  very  similar  to  broken-down  grains  of  boiled  rice. 

Microscopically  examined,  it  is  observed  to  consist  of  a  transparent  matrix, 
inclosing  granules,  nuclei,  cells,  and  oil-globules,  the  relative  proportions  of 
which  vary  in  different  specimens,  and  even  in  different  portions  of  the  same 
mass,  the  chief  circumstances  which  influence  its  minute  structure  being  the 
age  of  the  deposit,  the  nature  of  the  affected  organ,  and  the  general  condi- 
tion of  the  subject.  Most  of  the  granules  are  very  minute,  and  afford  an 
albuminous  reaction  ;  they  exist  in  great  numbers  in  yellow  tubercle,  and 
often  contain  so  much  fatty  matter  as  to  be  completely  dissolved  by  ether. 
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The  free  nuclei,  or  true  tubercle  corpuscles,  are  round,  ovoidal,  oblong,  or 
almost  shapeless,  and  vary  in  size  from  ^oo  to  ?fW  °f  an  incn  in  diameter. 
They  constitute  a  large  proportion  of  the  morbid  product,  and  are  generally 
intermixed  with  epithelial  cells,  oil  globules,  and  crystals  of  cholesterine. 
The  adjoining  cut,  fig.  56,  from  a  drawing  by  Dr.  Da  Costa,  conveys  a  good 

Fig.  56. 


Tubercle  corpuscles. 


Tubercles  in  enlarged  mesenteric  glands  from  a 
scrofulous  patient. 


idea  of  the  microscopical  characters  of  tubercle  as  it  occurs  in  different 
parts  of  the  body.  In  fig.  57,  it  is  seen  as  it  is  deposited  in  the  lymphatic 
glands. 

Tubercular  matter,  in  its  crude  state,  consists  almost  entirely  of  albumen, 
with  a  small  quantity  of  earthy  salts,  particularly  phosphate  and  carbonate 
of  lime.  Some  specimens  also  contain  a  little  fibrin,  casein,  extractive  mat- 
ter, and  pyine  ;  but  the  great  and  pervading  substance  is  albumen,  or  protein 
matter. 

The  microscopical  and  chemical  examinations  of  this  matter  are  extremely 
valuable,  inasmuch  as  they  go  to  show  the  low  grade  of  its  vitality,  and  its 
consequent  inability  to  maintain,  for  any  length  of  time,  its  parasitic  exist- 
ence. Certain  authors,  founding  their  opinion  upon  these  facts,  look  upon  it 
as  an  unorganizable  product,  very  much  of  the  same  nature  as  that  of  colloid 
and  melanosis.  In  this  view,  however,  I  cannot  concur ;  for  I  have  investi- 
gated tubercular  matter  too  often,  and  under  too  many  varying  circumstances, 
not  to  be  convinced  that  it  is  susceptible  of  organization,  although  certainly 
in  a  less  degree  than  scirrhus  and  encephaloid.  It  is,  in  point  of  vitality,  a 
more  humble  substance  than  either  of  these  ;  it  occupies  a  lower  grade  in  the 
scale  of  cell  development ;  and  has  a  greater  quantity  of  protein  matter. 
Nevertheless,  we  must  concede  to  it  a  certain  degree  of  life-power,  a  certain 
form  of  organization,  otherwise  it  would  be  impossible  to  explain  the  various 
changes  which  it  undergoes,  and  the  fact  that  it  occasionally  contains  distinct 
vessels,  clearly  traceable  into  its  interior,  and  intended  to  minister  to  its 
nourishment  and  protection.  The  matter  of  colloid  is  very  different  from 
that  of  tubercle,  in  having  no  attachment  to  the  cells  in  which  it  is  contained, 
in  being  alike  in  all  stages  of  its  existence,  and  in  never  experiencing  any 
transformations.  The  same  is  true  of  melanosis.  If  this  substance  is  occa- 
sionally very  hard,  it  is  because  of  its  involvement  with  its  fibrous  matrix,  or 
the  surrounding  tissues.  Tubercle,  on  the  contrary,  is  always  firmly  adherent 
to  the  parts  with  which  it  is  in  contact,  except  when  it  is  effused  upon  mucous 
surfaces,  acquires  a  firm  consistence  during  its  development,  and  often  under- 
goes absorption,  or  the  earthy  transformation.  Besides,  the  softening  pro- 
cess frequently  begins  in  the  very  centre  of  the  morbid  product,  which  could 
vol.  i. — 19 
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certainly  not  happen  if  it  were  an  inorganic  substance.  Those  who  deny  the 
vascularity  of  tubercle  attempt  to  account  for  the  occasional  existence  of 
vessels  by  supposing  that  they  become  imprisoned  in  its  substance  during'  the 
progress  of  its  formation.  That  this  view  is  sometimes  true  is  highly  proba- 
ble, bat  it  is  applicable  only  to  certain  parts  of  the  body,  and  then  only  under 
certain  circumstances.  The  explanation  is  undoubtedly  not  admissible  in 
those  cases  where  the  tubercular  matter  is  deposited  upon  the  free  surface  of 
the  serous  membranes  or  in  the  substance  of  the  adventitious,  where  its 
vascularity  is  so  often  observable.  This  matter,  however,  is  not  always 
organizable.  Like  coagulating  lymph,  it  is  sometimes  deprived  of  its 
vitality  almost  in  the  very  act  of  its  secretion.  This  is  particularly  the  case 
when  it  is  effused  upon  the  free  surfaces  of  the  mucous  membranes,  espe- 
cially those  of  the  urinary  passages,  whose  irritating  contents  speedily  render 
it  effete. 

Of  the  exciting  causes  of  tubercular  disease  our  knowledge  is  rather  con- 
jectural than  positive.  It  may  be  fairly  inferred,  however,  from  the  numerous 
observations  that  have  been  made  upon  the  subject,  that,  when  the  tendency 
to  the  disease  exists,  anything  calculated  to  produce  excessive  debility,  or  an 
impoverished  condition  of  the  blood  and  solids,  may  provoke  the  morbid 
deposit.  The  causes  which  are  most  likely  to  bring  about  this  effect  may  be 
thus  stated  :  1.  Meagre  and  unwholesome  diet,  deficient  in  fibrinous,  albu- 
minous, gelatinous,  and  fatty  qualities.  2.  Protracted  disorder  of  the  diges- 
tive organs,  particularly  the  various  forms  of  dyspepsia.  3.  Exposure  to 
cold,  and  confinement  in  damp,  ill-ventilated,  ill-lighted  apartments.  4. 
Exhausting  fevers.  5.  Excessive  and  long-continued  evacuations  of  blood. 
6.  Severe  courses  of  mercury.  7.  Stoppage  of  habitual  discharges,  as  the 
menstrual  and  hemorrhoidal.  8.  Protracted  mental  depression.  9.  Tertiary 
syphilis.  All  these  causes  act  by  lowering  the  vital  principle,  and  diminish- 
ing the  plastic  properties  of  the  blood. 

The  immediate  cause  of  the  disease  is  inflammation,  which  regulates,  not 
only  the  quantity,  but  also  the  quality  of  the  deposit.  The  inflammation  is 
generally  of  a  low  grade,  and  is  therefore  not  characterized  by  the  ordinary 
phenomena,  although  it  is  not  the  less  effective  on  that  account.  The  rea- 
sons which  may  be  adduced  in  support  of  this  view  are  the  following : 

1.  Irritation  of  the  lung,  mechanically  excited,  will  frequently  give  rise  to 
tubercle  in  that  organ,  as  is  occasionally  seen  in  cases  of  foreign  bodies,  acci- 
dentally introduced  through  the  larynx.  In  the  inferior  animals,  as  the  dog 
and  rabbit,  mercury  dropped  into  the  trachea  will  often  induce  the  disease 
in  a  short  time.  Miners,  needle-grinders,  and  weavers,  who  are  habitually 
exposed  to  the  inhalation  of  gritty  and  irritating  matter,  are  particularly 
prone  to  phthisis. 

2.  This  view  of  the  origin  of  the  disease  is  countenanced  by  the  composi- 
tion of  the  deposit ;  for  we  know  of  no  substance  which  contains  so  much 
albumen,  or  albumen  and  fibrin,  that  is  not  the  product  of  inflammation. 

3.  Tubercle  bears  a  great  resemblance  to  coagulating  lymph,  especially 
the  more  degraded  forms  of  that  substance,  and  this,  as  every  pathologist  is 
aware,  is  always  the  result  of  inflammatory  action. 

4.  The  disease  is  often  developed  under  the  immediate  effects  of  cold,  and 
various  other  causes  which  have  a  tendency  to  produce  congestion  of  the 
internal  viscera.  Indeed,  it  is  well  known  that  dyspeptics  and  persons  who 
live  upon  unwholesome  food,  or  in  damp  and  ill-ventilated  apartments,  are 
peculiarly  liable  to  suffer  from  this  disease. 

The  duration  of  strumous  disease  is  too  variable  to  admit  of  any  accurate 
general  statement.  Phthisis  usually  destroys  life  in  from  nine  to  eighteen 
months ;  tubercular  arachnitis  often  terminates  fatally  in  a  few  days ;  while 
external  scrofula  may  last  for  years,  and  finally  eventuate  in  recovery.' 
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The  symptoms  vary,  of  course,  according  to  the  nature  of  the  affected 
structure,  but,  whatever  this  may  be,  there  are  certain  appearances  which 
are  hardly  ever  absent  in  any  case.  Thus,  whether  the  disease  be  seated  in 
the  lungs,  in  a  bone,  a  joint,  or  simply  in  the  cellular  tissue,  in  the  form  of  a 
cold  abscess,  there  is  always,  during  the  progress  of  the  malady,  excessive 
emaciation  ;  for,  with  the  exception  of  the  glandular  viscera,  the  brain,  nerves, 
and  a  few  other  structures,  there  is  hardly  an  organ  in  the  body  that  does 
not,  in  some  degree,  participate  in  the  general  atrophy.  The  fat  gradually 
but  surely  disappears  ;  the  muscles  are  pale,  flabby,  and  attenuated  ;  the  cellu- 
lar tissue  is  deprived  of  its  moisture  ;  the  skin  is  soft,  and  blanched  ;  the  hairs 
grow  slowly,  and  many  drop  out;  the  nails  are  thin,  and  frequently  incur- 
vated  ;  and  the  bones,  although  they  retain  their  size,  are  unusually  light, 
and  saturated  with  sero-oleaginous  fluid.  The  blood  also  is  altered.  It  is 
impoverished,  thin,  pale,  and  deficient  in  globules.  The  clot  is  unnaturally 
small  and  dense,  and,  when  the  disease  is  fully  established,  with  a  tendency 
to  suppuration,  is  almost  always  covered  with  a  buffy  coat.  The  fibrin  is 
not  materially  changed  until  softening  sets  in,  when  it  increases  dispropor- 
tionably  in  quantity,  and  so  continues  until  suppuration  begins,  when  it 
attains  its  maximum.  These  changes  are  generally  very  conspicuous  in 
phthisis,  psoas  abscess,  and  extensive  disease  of  the  lymphatic  ganglions. 

Scrofula  has  been  supposed  to  be  contagious,  and  many  experiments  have 
been  performed,  both  upon  man  and  the  inferior  animals,  with  a  view  of  de- 
ciding the  question.  In  no  instance,  however,  has  the  operation  succeeded. 
Kortum  applied  scrofulous  pus  to  sores  and  wounds  in  the  necks  of  children, 
but  always  failed  to  induce  the  disease.  Hebreard  and  Lepellitier  performed 
similar  experiments  upon  dogs  and  guinea-pigs  with  a  like  result.  Finally, 
Goodlad  and  others  attempted,  with  no  better  success,  to  create  the  disease 
in  their  own  persons  by  inoculation.  The  idea  of  the  contagious  character 
of  phthisis  was  formerly  very  prevalent,  but  is  now  obsolete. 

Persons  who  are  affected  with  scrofula,  or  who  are  laboring  under  what  is 
termed  the  strumous  diathesis,  exhibit  certain  peculiarities  which  may  be 
considered  as  almost  characteristic.  These  refer  mainly  to  the  state  of  the 
complexion,  the  digestive  apparatus,  and  of  the  circulation. 

The  complexion  is  generally  brunette,  and  the  hair,  for  the  most  part, 
dark,  although  in  both  these  respects  the  greatest  possible  diversity  exists. 
The  eyelashes  are  drooping  and  of  extraordinary  length  ;  the  pupils  are  habi- 
tually dilated  ;  the  upper  lip  is  tumid  ;  the  face  is  pale  and  puffy  ;  the  hands 
and  feet  are  nearly  always  cold  ;  the  body  is  unusually  impressible  by  atmos- 
pheric vicissitudes  ;  the  abdomen  is  hard  and  distended  ;  there  is  a  deficiency 
of  muscular  strength  ;  and  the  intellect  is  dull  and  sluggish,  instead  of  being 
sprightly  and  precocious,  as  is  usually  represented.  The  digestive  organs 
are  subject  to  frequent  derangemeut ;  the  appetite  is  irregular  and  capricious  ; 
the  bowels  are  either  constipated  or  relaxed,  seldom  entirely  natural;  diges- 
tion is  feeble  and  imperfect;  great  annoyance  is  experienced  from  flatulence 
and  acidity  ;  and  the  individual  is  often  a  martyr  to  dyspepsia.  Children 
predisposed  to  struma  are  particularly  prone  to  cutaneous  eruptions  about 
the  scalp,  to  purulent  discharges  from  the  ears,  and  to  chronic  enlargement 
of  the  tonsils. 

There  is  another  class  of  strumous  subjects  of  a  state  of  mind  and  body 
almost  the  opposite  of  that  just  described.  The  complexion  is  light  and 
florid,  the  eye  blue,  the  mind  unusually  active,  and  the  cutaneous  circulation 
quite  vigorous.  The  parts  of  the  body  which  are  most  liable  to  suffer,  in 
this  form  of  constitution,  are  the  bones  and  joints,  the  eye,  skin,  and  lym- 
phatic ganglions,  particularly  those  of  the  neck,  consumption  being  much 
more  rare  than  in  the  dark  variety. 
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Scrofulous  Ulcer.—  Various  scrofulous  affections  of  the  skin  give  rise  to 
ulceration,  but,  perhaps,  the  most  characteristic  ulcer  of  this  kind  is  that 
consequent  upon  suppuration  of  the  lymphatic  ganglions  of  the  neck,  groin, 
and  axilla.  Be  this  as  it  may,  the  features  of  the  scrofulous  ulcer  are  so  pecu- 
liar as  to  require  distinct  notice.  . 

The  surface  of  the  scrofulous  ulcer  is  always  unhealthy,  being  coated  with 
rough,  aplastic  matter,  of  a  pale  yellowish  or  grayish  color,  hard,  and  firmly 
adherent  to  the  subjacent  structures.  There  is  reason  to  believe  that  this 
matter,  which  possesses  none  of  the  characteristics  of  laudable  pus,  is  often 
intermixed  with  disintegrated  tubercular  substance.  In  many  cases  the 
bottom  of  the  ulcer  is  formed  by  altered  lymphatic  ganglions,  of  a  reddish 
appearance,  and  so  much  softened  as  to  break  down  under  the  slightest  pres- 
sure ;  sometimes,  however,  they  are  hard,  almost  of  a  fibrous  consistence,  and 
as  if  they  had  been  partially  dissected  from  the  surrounding  parts.  In  some 
cases,  in  fact,  they  separate,  or  slough  out,  several  perhaps  coming  away  at 
the  same  time,  or  in  more  or  less  rapid  succession.  No  healthy  granulations 
exist  upon  such  a  sore,  unless  it  is  in  a  healing  condition,  and  even  then  they 
form  and  maintain  themselves  with  great  difficulty. 

The  edges  of  the  ulcer  are  characteristic.  They  are  of  a  bluish,  purplish, 
or  reddish  hue,  undermined,  hard,  jagged,  thin  and  sharp  at  some  points, 
thick  and  obtuse  at  others.  Occasionally  they  look  as  if  they  were  bent  in 
towards  the  bottom  of  the  ulcer.  They  are  generally  remarkably  insensible, 
incapable  of  forming  granulations,  and  deeply  congested,  the  blood  passing 
through  the  vessels  in  a  very  languid  and  imperfect  manner.  In  fact,  the 
skin,  having  lost  its  support,  is  excessively  impoverished,  and  has  great  diffi- 
culty in  maintaining  its  vitality. 

The  parts  around  the  scrofulous  ulcer  are  generally  hard,  either  from  the 
presence  of  indurated  and  diseased  ganglions,  or  from  interstitial  deposits  ; 
usually,  in  fact,  from  both.  The  skin  is  red  and  congested,  and  not  unfre- 
quently  also  somewhat  oedematous,  pitting  on  pressure.  The  swelling  is 
often  great  and  disfiguring;  in  short,  characteristic  of  that  peculiar  appear- 
ance from  which  the  disease  originally  derived  its  name,  the  neck,  when  that 
is  the  affected  region,  strikingly  resembling  that  of  the  swine. 

The  scrofulous  ulcer  may  be  single,  or  there  may  be  more  than  one  ;  vari- 
able in  shape  and  extent,  and  frequently  communicating  with  considerable 
sinuses.  The  discharge  is  ichorous,  or  thin  and  whey-like  ;  sometimes  thick 
and  yellowish  ;  in  either  case,  apt  to  be  intermixed  with  the  debris  of  disinte- 
grated ganglions,  flakes  of  lymph,  and  broken-down  tubercular  matter. 

Treatment. — The  treatment  of  scrofula,  like  that  of  cancer,  has  been  ex- 
ceedingly diversified  and  empirical,  for  there  is  hardly  a  solitary  article  of  the 
materia  medica  that  has  not,  at  one  time  or  another,  been  called  into  requisi- 
tion. Even  at  the  present  day,  when  the  pathology  of  the  disease  is  so  much 
better  understood,  the  greatest  uncertainty  prevails  in  regard  to  our  thera- 
peutic measures,  and  the  consequence  is  that  few  practitioners  approach  the 
disease  without  doubt  and  misgiving  as  to  the  benefit  they  may  be  able  to 
confer  by  their  treatment.  Strumous  affections  have  always  afforded  a  vasl 
field  for  the  charlatan,  and  his  pretensions  have  never  been  more  impudently 
paraded  before  the  public  than  in  our  own  day.  One,  if  not  the  chief,  reason 
of  this  is  that  so  few  practitioners  really  understand  the  nature  of  this  class 
of  diseases ;  they  seem  to  forget,  or  not  to  know,  that  they  occur  in  every 
possible  form  and  under  every  variety  of  circumstances,  and  that,  in  order  to 
meet  them  successfully,  it  is  necessary  constantly  to  vary  our  remedies  ac- 
cording to  the  exigencies  of  every  particular  case.  I  am  certain,  from  no 
little  experience  upon  the  subject,  that  the  results  of  our  treatment  hinge 
most  materially  upon  a  just  discrimination  of  the  different  states  of  the  system 
under  which  these  affections  occur.     To  treat  every  case  of  scrofula  alike, 
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without  regard  to  the  state  of  the  system  which  attends  it,  is  the  climax  of 
absurdity.  Let  the  practitioner  remember  that  scrofula  has  no  specifics,  and 
he  will  soon  cease  to  employ  his  remedies  empirically.  The  indiscriminate 
use  of  iodine  and  cod-liver  oil  in  this  affection  has  done  mankind  and  the 
profession  an  immense  deal  of  harm. 

It  will  be  sufficient,  for  practical  purposes,  to  consider  scrofulous  subjects 
as  being  divisible  into  two  great  classes,  the  enfeebled,  and  the  vigorous  ; 
that  is,  those  who  have  but  little  constitutional  stamina,  and  those  who, 
although  affected  with  a  strumous  taint,  are  comparatively  stout  and  robust, 
possessing  a  ruddy  complexion,  and  an  active  cutaneous  circulation.  The 
latter,  undoubtedly,  constitute  the  minority  of  the  cases  that  come  under  our 
observation,  but  they  are,  nevertheless,  sufficiently  common,  and  so  well 
marked  as  to  be  easily  recognized  by  the  most  superficial  observer.  Now,  to 
treat  these  two  classes  of  subjects  on  the  same  principle,  as  is  so  generally 
clone,  is  contrary  to  the  dictates  both  of  sound  sense  and  daily  experience. 
While  cod-liver  oil,  iodine,  and  tonics  will  perform  wonders  in  the  naturally 
weak,  they  will  be  of  little  avail  in  dislodging  and  curing  the  disease  in  the 
naturally  robust ;  and,  conversely,  while  the  lancet  and  tartar  emetic  will  be 
of  immense  service  in  the  latter,  their  employment  can  scarcely  fail  to  be 
eminently  prejudicial  in  the  former.  Let  it  not  be  imagined,  however,  that 
one  mode  of  treatment  is  applicable  to  all  cases  of  this  form  or  that  form  of 
the  disease;  on  the  contrary,  circumstances  constantly  arise  during  the  pro- 
gress of  each  particular  case  which  imperatively  call  for  a  change  of  remedies, 
and  it  is  in  the  knowledge  of  this  circumstance  that  the  great  art  of  curing 
the  malady  lies. 

It  is  well,  as  a  general  rule,  to  begin  the  treatment  with  some  mild  but 
efficient  aperient,  to  clear  out  the  bowels,  and  improve  the  secretions.  Our 
course  must  then  be  shaped  by  the  peculiarities  of  the  case.  If  the  patient 
be  naturally  very  feeble,  or  has  become  so  in  consequence  of  protracted  suf- 
fering, an  alterative  and  tonic  course  must  at  once  be  instituted,  as  the  most 
likely  to  meet  the  indications ;  but  if,  on  the  other  hand,  he  is  strong  and 
plethoric,  as  denoted  by  the  state  of  his  pulse  and  complexion,  much  time 
will  be  gained,  and  structure  saved,  by  the  use  of  antiphlogistics,  especially 
tartar  emetic  and  Epsom  salts,  in  the  form  of  the  saline  and  antimonial  mix- 
ture, properly  guarded  with  tincture  of  opium.  The  lancet  must  be  employed 
with  the  greatest  care;  but  I  am  satisfied  that  it  is  often  of  immense  benefit 
in  arresting  the  morbid  action,  and  that  it  has  fallen  into  too  much  neglect 
in  the  treatment  of  scrofulous  diseases.  In  scrofulous  inflammation  of  the 
eye,  throat,  and  lymphatic  ganglions,  its  effects  are  often  marked  and  perma- 
nent. But  there  is  a  time  when  the  employment  of  antiphlogistics  ceases  to 
be  proper,  and  when  they  may  be  superseded  by  other  remedies,  similar  to 
those  generally  applicable  in  the  more  common  form  of  the  disease.  If  the 
depletory  system  of  treatment  is  carried  too  far,  it  cannot  fail  to  do  harm  by 
exhausting  the  vital  powers,  and  thus  creating  a  disposition,  in  different  parts 
of  the  body,  to  the  deposition  of  tubercular  deposits. 

Among  the  various  remedies  that  have  been  employed  from  time  to  time 
for  the  cure  of  scrofula,  iodine  holds  a  prominent  rank.  This  article  was  first 
introduced  to  the  notice  of  the  profession,  as  a  therapeutic  agent,  in  1820,  by 
Dr.  Coindet,  of  Geneva,  and  since  that  time  its  efficacy  in  the  treatment  of 
this  affection  has  received  the  most  ample  confirmation.  Indeed,  it  may  be 
regarded  as  the  remedy  par  excellence  in  this  disease.  It  may  be  employed 
alone,  or  in  union  with  other  substances,  as  potassa,  iron,  mercury,  lead,  qui- 
nine, barium,  and  ammonia,  and  hence  much  judgment  is  often  required  to 
determine  what  particular  form  of  the  remedy  is  best  adapted  to  a  particular 
case  or  form  of  the  malady.  As  a  general  rule,  it  may  be  observed  that,  when 
a  purely  alterative  effect  is  desired,  it  may  be  exhibited  by  itself,  in  substance, 
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in  tincture,  or  in  the  form  of  Lugol's  concentrated  solution,  consisting  of  one 
scruple  of  iodine  and  double  that  quantity  of  iodide  of  potassium,  dissolved 
in  seven  drachms  of  water.  Of  this  the  patient  may  take  from  five  to  ten 
drops  every  eight  hours,  in  a  wineglassful  of  sweetened  water,  the  dose  being 
gradually  increased  to  fifteen,  twenty,  twenty-five,  aud  even  thirty  drops, 
according  to  the  tolerance  of  the  system. 

With  the  same  view  the  iodide  of  potassium  is  not  unfrequently  adminis- 
tered alone;  and,  when  scrofula  is  associated  with  constitutional  syphilis, 
rheumatism,  or  mercurial  disease,  it  certainly  constitutes  one  of  the  best  forms 
in  which  iodine  can  be  exhibited.  "With  whatever  view  it  may  be  employed, 
it  is  proper  always  to  begin  with  small  doses,  as  four  or  five  grains,  if  the 
patient  be  an  adult,  and  gradually  to  increase  them  to  ten,  twenty,  and  even 
thirty  grains,  three  or  four  times  a  day.  The  most  eligible  way  of  giving  it 
is  in  water,  or  in  union  with  the  fluid  extract  of  sarsaparilla.  Some  patients 
take  it  very  well  in  hop  tea,  and  when  there  is  much  restlessness  at  night,  or 
nervous  irritation,  this  is  perhaps  the  best  form  in  which  it  can  be  exhibited. 

When  the  liver  is  at  fault,  or  when  there  is  a  syphilitic  taint  of  the  system, 
or  much  disorder  of  the  secretions,  the  protiodide  of  mercury  may  be  advan- 
tageously prescribed,  in  doses  varying  from  the  fourth  of  a  grain  to  half  a 
grain,  three  or  four  times  a  day.  The  biniodide  may  be  employed  with  the 
same  view,  but  it  should  be  recollected  that  it  is  much  more  potent,  and  that, 
therefore,  greater  caution  should  be  observed  in  its  administration.  The 
dose,  which  at  first  should  never  exceed  the  one-twelfth  or  one-sixteenth  of  a 
grain,  may  be  gradually  augmented  to  a  fourth  or  even  half  a  grain,  given  in 
the  form  of  pill,  or  dissolved  in  alcohol. 

When  an  alterant  and  tonic  effect  is  indicated,  nothing  can  be  better  than 
the  iodide  of  iron,  or  the  iodide  of  quinine.  The  former  of  these  articles  is 
one  of  the  most  valuable  anti-scrofulous  remedies  that  we  possess,  and  one 
which  rarely  entirely  disappoints  expectation.  In  my  own  practice  I  have 
found  it  particularly  beneficial  in  strumous  disease  of  the  cervical  ganglions, 
of  the  upper  lip,  the  eye,  and  joints.  I  often  give  it  in  solution,  but  more 
commonly  in  the  form  of  pill,  in  combination  with  quinine  and  opium.  If 
vascular  action  be  present,  a  minute  portion  of  tartrate  of  antimony  and  po- 
tassa  may  be  added  to  each  dose.  In  children,  who  cannot  take  pills  well, 
the  best  mode  of  administering  it  is  in  combination  with  syrup  of  orange- 
peel,  or  syrup  of  sarsaparilla. 

The  iodide  of  quinine  has  been  advantageously  employed  in  the  treatment 
of  scrofulous  tumors,  in  cases  where  iodine  and  tonics  are  indicated,  in  doses 
from  one  to  two  grains  every  six  or  eight  hours. 

In  whatever  form  iodine  be  employed,  whether  as  a  simple  or  compound, 
it  must  be  borne  in  mind  that  the  system  should  be  free  from  all  vascular 
excitement,  and  that,  after  it  has  been  exhibited  for  a  fortnight,  it  should  be 
pretermitted  for  several  days,  when  it  may  be  resumed,  and  given  as  before. 
Employed  in  this  manner  it  exerts  a  much  happier  influence  upon  the  pro- 
gress of  the  complaint,  and  is  much  less  likely  to  disagree  with  the  stomach 
and  bowels,  than  when  given  uninterruptedly.  In  case  it  acts  as  an  irritant, 
it  must  be  exhibited  in  smaller  doses,  or  be  combined  with  opium  or  hyos- 
cyaraus.     Great  mischief  often  results  from  neglect  of  this  precaution. 

Another  remedy  of  great  value  in  the  treatment  of  scrofulous  disease  is 
barium.  It  has  repeatedly  succeeded  in  my  hands  when  other  means  have 
proved  inefficient  or  entirely  unavailing ;  it  is  particularly  valuable  in  chronic 
enlargement  of  the  cervical  ganglions,  both  before  and  after  the  establishment 
of  suppuration.  It  is  chiefly  adapted  to  patients  with  a  languid  circulation, 
a  pale  tallow-like  complexion,  a  flabby  tongue,  indigestion,  and  cold  extre- 
mities. Its  use  is  contra-indicated  when  there  is  inflammatory  excitement  or 
congestion  of  any  important  organ.     The  best  mode  of  administration  is  the 
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officinal  solution  of  the  United  States  Pharmacopoeia,  beginning  with  six  or 
eight  drops,  and  gradually  but  cautiously  increasing  the  dose  to  ten,  twelve, 
or  fifteen  drops,  three  times  a  day,  in  a  wineglassful  of  hop  tea,  or  half  an 
ounce  of  the  simple  syrup  of  sarsaparilla.  Exhibited  in  large  quantities,  it 
is  liable  to  cause  nausea,  heartburn,  diarrhoea,  griping,  headache,  rigors,  and 
profuse  sweats;  in  a  word,  all  the  symptoms  of  mineral  poisoning. 

There  is  an  iodide  of  barium  which  is  worthy  of  trial  in  scrofulous  affec- 
tions. The  dose  is  one-eighth  of  a  grain  three  times  a  day,  gradually  in- 
creased to  one,  two,  or  even  three  grains. 

In  some  cases  of  scrofula  bromine,  in  the  form  of  iodide,  answers  a  good 
purpose,  although,  as  a  general  rule,  it  is  very  decidedly  inferior  to  iodine. 
The  average  dose,  for  an  adult,  is  from  five  to  ten  grains  thrice  a  day. 

There  is  no  medicine  which  has  been  more  frequently  or  more  extensively 
employed  in  the  treatment  of  strumous  diseases  than  mercury.  The  prepara- 
tions most  commonly  used  are  calomel,  blue  mass,  corrosive  sublimate,  and 
the  black  sulphuret,  orEthiop's  mineral.  Of  these  the  bichloride  is  the  best. 
It  should  be  given  in  minute  alterative  doses,  as  the  one-sixteenth  or  one- 
twentieth  of  a  grain,  three  times  a  day,  either  in  the  form  of  a  pill,  or  along 
with  sarsaparilla.  Thus  administered,  it  yields  hardly  in  efficacy  to  iodine, 
and  is  probably  superior  to  barium.  In  employing  mercury,  in  any  form, 
care  should  be  taken  that  the  system  be  properly  prepared  for  its  reception, 
and  that  it  be  not  carried  so  far  as  to  induce  salivation.  If  it  be  found  to 
act  as  an  irritant  or  excitant  in  any  way,  it  must  be  at  once  discontinued,  or 
exhibited  in  smaller  quantity.  Whether  mercury  produces  its  beneficial 
effects  merely  by  correcting  the  secretions,  and  thereby  improving  the  general 
health,  or  by  suspending  or  modifying  the  tubercular  action,  we  have  no 
means  of  knowing. 

When  the  disease  has  existed  for  a  considerable  length  of  time,  and  espe- 
cially when  there  is  a  decided  tendency  to  emaciation,  great  benefit  may  be 
expected  from  the  use  of  cod-liver  oil,  given  in  half  ounce  doses  thrice  in  the 
twenty-four  hours,  in  good  ale,  or  along  with  a  little  brandy.  The  value  of 
this  remedy  is  no  longer  a  matter  of  doubt,  but  rests  upon  the  general  testi- 
mony of  the  profession.  Although  it  contains  a  minute  quantity  of  iodine 
and  bromine,  it  is  probable  that  its  good  effects  depend  chiefly  upon  its 
nutritive  qualities.  However  this  may  be,  it  unquestionably  improves  the 
condition  of  the  digestive  organs,  and  acts  slightly  upon  the  urinary  and 
cutaneous  secretions.  To  derive  much  benefit  from  it,  its  use  must  be  con- 
tinued, steadily  and  persistently,  for  a  long  time. 

Whatever  remedies  may  be  employed,  the  closest  attention  should  be  paid 
to  the  bowels,  diet,  exercise,  and  dress.  Constipation  should  be  counter- 
acted by  mild  aperients,  as  blue  mass  and  rhubarb,  or,  when  there  is  much 
disorder  of  the  secretions,  by  a  few  grains  of  calomel,  followed  by  a  little 
oil.  Active  purgation,  however,  must  be  studiously  avoided,  as  it  will  ine- 
vitably do  mischief  by  inducing  debility.  Torpor  of  the  liver  must  be 
promptly  met  by  mild  mercurials,  and  acidity  by  alkalies,  of  which  bicar- 
bonate of  soda,  either  alone,  or  in  union  with  a  little  ginger,  is  the  most 
valuable.  The  alkalies  were  at  one  time  much  in  vogue  in  the  treatment  of 
scrofula,  in  the  belief  that  they  possessed  a  kind  of  specific  power,  but  their 
influence  was  evidently  much  overrated.  Emetics  are  occasionally  of  service, 
especially  when  there  is  much  nausea,  depraved  appetite,  and  headache. 

The  diet  of  a  scrofulous  patient  should  be  light,  unirritant,  and  rather 
nutritious  than  otherwise.  It  should  consist  principally  of  the  farinaceous 
articles,  with  milk  or  weak  tea  at  breakfast  and  supper,  the  latter  of  which 
should  always  be  very  light,  and  taken  at  least  three  hours  before  retiring  to 
bed.  Coffee,  fresh  bread,  pastry,  and  everything  else  of  an  indigestible  nature 
must  be  proscribed.     The  food  should  be  well  masticated,  amd  never  used  in 
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such  quantity  as  to  oppress  the  stomach.  In  the  latter  stages  of  the  malady, 
or  even  earlier,  if  the  strength  seems  to  require  it,  some  of  the  lighter  meats, 
a  little  fresh  fish,  or  a  few  oysters  may  be  taken  twice  a  day,  along  with  a 
glass  of  porter,  ale,  sherry,  port,  or  Madeira,  or,  what  is  better  than  all,  of 
brandy  and  water.  Sometimes  an  almost  purely  animal  diet  seems  to  agree 
best  with  the  stomach.  Many  patients  arc  greatly  benefited  by  the  free  use 
of  whiskey,  rapidly  becoming  strong  and  fat  under  its  influence.  It  should 
be  taken  repeatedly  in  the  twenty-four  hours,  in  quantities  suited  to  the  state 
of  the  stomach  and  system. 

As  an  important  auxiliary  exercise  claims  particular  attention.  It  may  be 
taken  on  foot,  in  a  carriage,  or  on  horseback,  as  may  be  most  convenient  or 
agreeable  to  the  sufferer,  and  should  be  indulged  in  whenever  the  weather 
admits  of  it.  Care  is  taken  that  it  is  never  carried  to  fatigue.  In  bad 
weather,  the  patient  may  use  dumb-bells,  or  amuse  himself  in  sawing  wood, 
planing,  or  anything  else  to  which  he  may  have  access.  Children  should  be 
carried  about  in  their  nurses'  arms,  or  in  handcarts. 

Particular  attention  must  be  paid  to  the  patient's  clothing.  lie  must  be 
warmly  clad.  Flannel  should  be  worn  next  the  surface,  both  in  summer  and 
winter,  the  feet  should  be  protected  with  thick  shoes  and  stockings,  and  the 
skin  should  be  maintained  in  a  healthy,  perspirable  condition  by  frequent 
ablutions  with  tepid  water,  impregnated  with  common  salt,  ground  mustard, 
strong  soap,  or  any  other  exciting  substance. 

A  change  of  air  is  sometimes  of  vast  service,  and  has  been  known  to  be  of 
itself  almost  sufficient  to  effect  a  cure  in  this  disease.  The  locality  selected 
should  be  as  healthy  as  possible,  and  not  liable  to  great  or  sudden  variations 
of  temperature.  If  the  atmosphere  be  dry,  it  matters  little  whether  it  be 
cold  or  warm,  provided  it  does  not  run  into  either  extreme.  A  residence 
near  the  sea-shore  is  often  of  immense  benefit. 

In  the  latter  stages  of  the  disease,  when  the  patient  is  harassed  with  hectic 
fever  and  diarrhoea,  the  treatment  must  be  of  a  tonic  and  stimulant  character. 
The  diet  must  be  highly  nutritious;  porter,  ale,  wine,  and  milk-punch  must 
be  freely  used;  the  bowels  must  be  restrained  with  astringents;  the  excessive 
sweats  must  be  controlled  with  quinine  and  elixir  of  vitriol ;  and  sleep  must 
be  procured  and  pain  allayed  with  anodynes. 

There  is  no  doubt  that  the  state  of  the  mind  is  capable  of  exercising  a 
powerful  influence  upon  the  cure  of  scrofula,  especially  when  seated  in  the 
external  parts  of  the  body.  We  may  assume  this  to  be  a  fact  from  the 
astonishing  benefit  which  so  often  followed  the  royal  touch,  a  practice  which 
is  said  to  have  originated  in  the  time  of  Edward  the  Confessor,  near  the 
middle  of  the  eleventh  century,  and  which  continued  clown  to  the  reign  of 
Queen  Anne.  The  belief  in  the  efficacy  of  the  royal  touch  seems  to  have 
been  a  long  time  almost  universal  in  Britain.  It  was  particularly  prevalent 
in  the  reign  of  Charles  II.,  who,  in  one  single  year,  touched  nearly  100,000 
persons,  who  flocked  to  him  from  all  parts  of  England,  Ireland,  Scotland, 
Jersey,  and  Guernsey.  The  practice  was  generally  accompanied  by  prayers 
and  other  religious  ceremonies,  and  particular  days  and  seasons  were  set 
apart  for  its  observance.  The  effect  of  this  singular  remedy  was  variable ;  in 
some  of  the  patients  a  cure  followed  almost  immediately  after  they  were 
touched ;  in  others,  the  relief  was  more  tardy,  but  in  the  end  not  the  less 
effectual;  occasionally  the  process  was  obliged  to  be  repeated;  and  in  some 
cases  the  treatment  was  entirely  useless.  Richard  Wiseman,  who  was  surgeon 
to  Charles  II.,  and  a  most  sagacious  observer,  must  have  had  great  confi- 
dence in  the  efficacy  of  the  royal  touch ;  for  he  expressly  declares  that  "  His 
Majesty  cured  more  persons  of  scrofula  in  one  year  than  all  the  chirurgeons 
of  London  in  an  age." 

The  local  treatment  of  scrofula  merits  some  attention,  although  it  can  be 
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alluded  to  here  only  in  a  very  general  manner,  as  each  affection  comprised 
under  this  denomination  requires  a  mode  of  management  in  some  respects 
peculiar  to  itself.  The  most  important  topical  remedies  are  leeches,  blisters, 
issues,  pustulation  with  croton  oil,  tincture  of  iodine,  embrocations,  and 
sorbefacient  unguents,  especially  such  as  have  iodine  for  their  bases,  as  the 
iodides  of  mercury,  lead,  potassium,  iron,  barium,  and  zinc.  Leeches  are 
often  of  immense  service ;  and,  as  to  counter-irritants,  they  can  rarely  be 
dispensed  with  in  any  case.  Of  the  various  sorbefacient  applications  none 
holds  a  higher  rank,  in  my  opinion,  than  the  tincture  of  iodine,  either  pure, 
or,  as  I  generally  prefer,  considerably  diluted  with  alcohol.  It  is  used  as  in 
ordinary  inflammation,  and  often  exerts  a  powerful  influence  upon  the  pro- 
gress of  external  scrofula,  especially  of  the  joints  and  cervical  ganglions. 
Blisters,  too,  are  a  valuable  means  of  relieving  local  congestion,  modifying 
capillary  action,  and  removing  morbid  deposit.  If  the  part  affected  be  a 
joint,  rest,  long  and  faithfully  continued,  will  be  necessary,  if,  indeed,  not 
indispensable.  If  abscesses  form,  they  must  be  opened,  with  the  precaution, 
if  possible,  of  excluding  the  atmosphere,  experience  having  shown  that  such 
ingress  is  highly  prejudicial,  not  on  account  of  anything  noxious  in  itself, 
but  because  of  its  tendency  to  cause  decomposition  of  the  contents  of  the 
sac,  and,  consequently,  violent  reaction,  or  hectic  irritation.  The  swelling 
is  attacked  in  its  most  depending  part,  the  knife  being  introduced  in  a  valve- 
like manner,  and  the  opening  immediately  closed  with  adhesive  strips,  sup- 
ported by  a  compress  and  roller.  The  practice  of  permitting  such  accumu- 
lations to  continue  until  they  have  seriously  impaired  structure,  or  caused 
intense  suffering,  cannot  be  too  pointedly  condemned. 

When  the  enlarged  glands  obstinately  resist  treatment,  they  should  be 
excised,  provided  that  they  are  sufficiently  accessible  to  the  knife,  and  also 
that  there  is  no  serious  internal  disease  forbidding  interference.  An  opera- 
tion is  particularly  indicated  when  the  morbid  growths  press  upon  important 
neighboring  structures,  or  when  they  are  a  source  of  deformity,  as  when  they 
are  situated  in  the  neck  or  about  the  angle  of  the  jaw.  The  dissection  is 
often  tedious  and  bloody,  especially  when  a  large  chain  of  glands  has  to  be 
removed,  and  is  then  very  liable  to  be  followed  by  erysipelas  and  other  bad 
consequences. 

The  scrofulous  ulcer  must  be  treated  rudely  at  first,  and  gently  afterwards. 
The  undermined  edges  are  cut  away  with  the  knife  or  scissors,  and  the  surface 
is  thoroughly  touched  with  dilute  acid  nitrate  of  mercury,  the  solid  nitrate  of 
silver,  or  sulphate  of  copper,  the  application  being  repeated  every  other  day 
until  there  is  an  appearance  of  healthy  granulations,  when  milder  means,  such 
as  opiate  cerate,  or  the  dilute  ointment  of  nitrate  of  mercury,  take  its  place. 
If  disintegrated  ganglions  are  present  they  should  be  removed  with  the  knife, 
or  destroyed  with  the  Vienna  paste;  for  so  long  as  they  remain  no  substantial 
progress  can  be  made  towards  a  cure.  Sinuses  are  traced  out  with  the 
bistoury,  unless  they  involve  important  structures,  when  stimulating  injec- 
tions, or  the  seton,  must  be  used  instead.  Valuable  aid  will  often  accrue  in 
these  cases  from  the  daily  application  of  the  dilute  tincture  of  iodine  to  the 
surface  immediately  around  the  ulcer. 
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CHAPTER    IX. 

WOUNDS. 
SECT.  I. — GENERAL  CONSIDERATIONS. 

The  term  wound  is  a  generic  one,  being  employed  to  designate  all  injuries 
attended  with  a  division  of  tissue,  inflicted  by  sharp,  pointed,  or  blunt  instru- 
ments and  weapons  of  every  description.  The  breach,  or  solution  of  con- 
tinuity, may  be  apparent  or  concealed  ;  that  is,  upon  and  in  the  skin,  as  well 
as  in  the  more  deep-seated  structures,  or  the  skin  may  retain  its  integrity, 
and  the  wound  be  strictly  subcutaneous. 

Wounds  are  constantly  made  by  surgeons  in  the  legitimate  exercise  of 
their  professional  duties,  as  in  the  removal  of  limbs,  tumors,  and  urinary 
calculi,  and  in  the  restoration  of  lost  or  mutilated  parts.  In  general,  how- 
ever, they  are  inflicted  accidentally,  and  hence,  as  this  may  happen  in  a  great 
variety  of  ways,  they  are  very  properly  arranged  under  different  heads, 
according  to  the  manner  in  which  they  are  produced.  Thus,  a  wound  is  said 
to  be  incised  when  it  is  caused  by  a  sharp  instrument ;  lacerated  or  contused, 
when  it  is  made  by  a  blunt  body;  and  punctured,  when  the  weapon  is  narrow 
and  somewhat  poiuted.  A  gunshot  wound  is  a  breach  inflicted  by  a  ball. 
In  a  poisoned  wound  the  tissues  are  inoculated  with  some  peculiar  virus, 
either  secreted  by  an  appropriate  apparatus  in  the  bodies  of  certain  animals, 
as  the  bee  or  snake  ;  contained  in  the  salivary  fluid,  as  in  the  dog  in  hydro- 
phobia ;  or  developed  after  death,  as  in  the  human  subject  in  the  dead-house. 
The  term  penetrating  is  employed  when  the  wound  communicates  with  a 
cavity,  as  a  joint,  the  chest,  or  the  abdomen. 

Wounds  are  also  generally  named  according  to  the  region  of  the  body 
which  they  occupy,  or  the  particular  tissues,  organ,  or  cavity  which  they 
affect  and  interest.  Thus  we  are  accustomed,  in  common  parlance,  to  speak 
of  wounds  of  the  head,  neck,  chest,  abdomen,  and  extremities;  of  wounds  of 
the  skin,  muscles,  tendons,  vessels,  and  nerves ;  of  wounds  of  the  stomach, 
heart,  lungs,  liver,  and  brain;  and  of  wounds  of  the  joints,  pleura,  pericar- 
dium, and  peritoneum. 

Finally,  wounds  may  be  superficial  or  deep  ;  recent  or  old  ;  simple  or  com- 
plicated ;  oblicpie,  transverse,  or  longitudinal.  The  meaning  of  these  terms 
is  too  obvious  to  require  any  particular  explanation.  The  most  common 
complications  which  attend  their  occurrence,  or  which  arise  during  their 
progress,  are,  hemorrhage,  the  presence  of  foreign  matter,  abscesses,  mortifi- 
cation, erysipelas,  pyemia,  and  tetanus.  These  accidents,  whether  in  their 
individual  or  combined  capacity,  often  completely  change  the  character  of  a 
wound,  rendering  complex  what  was  originally  perhaps  perfectly  simple,  and 
dangerous  what  was,  in  the  first  instance,  perhaps  so  insignificant  as  hardly 
to  attract  serious  attention. 

The  characteristic  features  of  wounds  will  be  pointed  out  in  connection 
with  the  different  classes  of  injuries  to  which  they  relate.  The  prognosis 
and  treatment  will  also  receive  due  attention.  I  shall  therefore  content 
myself  here  by  stating,  in  general  terms,  that  the  great  and  leading  indica- 
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tions,  in  every  wound,  whatever  may  be  its  nature,  are,  first,  the  stoppage  of 
hemorrhage;  secondly,  the  removal  of  extraneous  matter;  thirdly,  accurate 
approximation  and  retention  of  the  edges  of  the  solution  of  continuity ;  and, 
lastly,  the  prevention  of  inflammation,  tetanus,  and  other  untoward  occur- 
rences. In  every  case,  the  most  prompt  attention  should  be  given  ;  the 
parts  should  be  handled  in  the  most  cautious  and  gentle  manner ;  and  the 
dressings,  which  are  never  to  be  too  officiously  interfered  with,  should  always 
be  as  light  as  possible.  In  short,  whatever  is  done,  should  be  done  with  a 
view  to  the  most  speedy  and  perfect  restoration  of  the  injured  structures. 

1.    MODE  OF  DRESSING  WOUNDS. 

The  most  important  retentive  means  are  adhesive  plaster  and  sutures,  aided, 
if  necessary,  by  the  bandage  and  attention  to  the  position  of  the  wounded 
parts. 

There  are  various  substances  which  are  endowed  with  adhesive  properties, 
and  which  are  therefore  well  adapted  to  retain  the  edges  of  a  wound  in  con- 
tact with  each  other.  Those,  however,  which  are  usually  employed  for  this 
purpose  are  the  common  adhesive  plaster,  collodion,  and  isinglass  plaster. 

The  old  adhesive  plaster  is  composed  of  resin  and  lead  plaster,  in  the  pro- 
portion of  one  part  by  weight  of  the  former  to  six  parts  of  the  latter,  melted 
together  over  a  gentle  fire,  and  spread  smoothly  by  machinery  upon  muslin, 
which  is  rolled  up,  and  kept  in  the  shops  ready  for  use,  care  being  taken  to 
protect  it  from  the  heat.  The  addition  of  a  little  soap  renders  it  more  plia- 
ble, and  prevents  it  from  cracking  in  cold  weather,  without  impairing  its 
adhesiveness.  To  attain  the  same  end,  some  pharmaceutists  are  in  the  habit 
of  incorporating  with  it  spirits  of  turpentine,  but  such  an  addition  is  highly 
objectionable,  as  the  plaster,  when  thus  prepared,  is  liable  to  irritate  the 
skin,  and  thus  induce  a  tendency  to  erysipelas  and  the  development  of  small 
ulcers,  to  say  nothing  of  the  probability  of  its  interfering  with  the  adhesive 
action  of  the  wound. 

The  plaster,  when  intended  to  be  used,  is  cut  into  suitable  strips  with  a 
pair  of  scissors,  carried  in  the  direction  of  the  length  of  the  cloth,  not  in  that 
of  its  breadth,  as  it  is  much  more  yielding  in  the  latter  than  in  the  former, 
and  therefore  liable,  when  it  becomes  heated  on  the  skin,  to  let  the  edges  of 
the  wound  gape  more  or  less.  Trifling  as  this  precept  may  appear,  I  consider 
it  to  be  of  great  practical  importance,  and  am  satisfied  that  it  is  much  less 
insisted  upon  than  it  should  be.  When  the  wound  occupies  a  limb,  each 
strip  should  be  long  enough  to  extend  about  three-fourths  round  it;  on  no 
account  should  it  completely  encircle  it,  lest  it  obstruct  the  return  of  venous 
blood,  and  at  the  same  time  cause  pain  and  tension.  The  width  of  each  strip 
should  be  uniform,  and  should  vary,  on  an  average,  from  half  an  inch  to  an 
inch,  according  to  the  exigencies  of  each  particular  case. 

Previously  to  applying  the  plaster,  the  surface  of  the  skin  should  be  divested 
of  hair,  and  well  wiped  with  a  dry  cloth,  as  the  least  moisture  prevents  it 
from  adhering.  The  shaving  of  the  parts  is  necessary  to  facilitate  the  removal 
of  the  plaster,  which  would  otherwise  be  difficult  and  painful,  and  which 
might,  by  its  traction,  even  seriously  compromise  the  safety  of  the  adhesive 
process.  These  important  preliminaries  being  disposed  of,  bleeding  having 
ceased,  or  nearly  so,  and  the  edges  of  the  wound  being  carefully  held  together 
by  an  assistant,  each  strip  is  heated  by  holding  its  back  against  a  pitcher  or 
coffee-pot  filled  with  boiling  water,  and  then  applied  in  such  a  manner  as  that 
its  centre  shall  correspond  with  the  wound,  each  extremity  firmly  grasping 
the  opposite  side.  If  the  wound  is  very  long  and  deep,  the  first  strip  should 
be  stretched  across  its  middle,  which  thus  becomes  the  starting  point  of  all 
the  rest.     The  interval  between  each  two  strips  should  not,  on  an  average, 
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exceed  the  eighth  of  an  inch,  as  this  will  afford  ample  space  for  the  drainage 
of  blood,  serum,  and  lymph,  of  which  there  will  generally  be  more  or  less 
after  every  injury  of  this  description,  especially  if  it  be  of  considerable  extent. 
Care  must  be  taken  that  the  adhesive  strips  are  laid  down  in  as  smooth  and 
even  a  manner  as  possible;  hence,  the  parts  should  always  be  put  in  the 
position  in  which  it  is  intended  to  keep  them  during  the  treatment.  If  the 
strips  turn  up  in  folds,  or  are  partially  detached,  they  should  be  immediately 
replaced  by  others,  more  skilfully  applied.  Finally,  care  must  be  taken,  on 
the  oue  hand,  not  to  invert  the  edges  of  the  wound  or  to  draw  them  together 
too  firmly,  and,  on  the  other,  not  to  approximate  them  so  loosely  as  to  en- 
danger their  partial  separation.  In  short,  everything  must  be  done  in  a  neat, 
accurate,  workman-like  manner. 

Much  has  been  said  of  late  years  respecting  the  value  of  isinglass  plaster; 
it  is  alleged  that  it  is  more  bland  than  the  common  plaster,  that  it  is  quite 
as  adhesive,  and  that  it  possesses  the  additional  advantage  of  not  provoking 
irritation,  which  the  other  undoubtedly  sometimes  does,  especially  in  persons 
of  a  delicate,  sensitive  skin.  Moreover,  it  is  claimed  that  isinglass,  when 
spread  on  gauze,  will,  by  its  transparency,  admit  of  complete  surveillance  of 
the  wound,  thus  enabling  the  surgeon  to  witness  the  changes  going  on  in  and 
around  it.  Notwithstanding  these  supposed  advantages  over  common  adhe- 
sive plaster,  my  conviction  is  that  the  latter,  as  prepared  by  the  modern 
pharmaceutist,  is  decidedly  superior  to  it,  in  every  particular.  The  idea  that 
common  adhesive  plaster  is  apt  to  cause  erysipelas  and  ulceration  of  the  skin 
is  in  great  measure,  if  not  wholly,  chimerical;  at  all  events,  it  has  seldom 
fallen  to  my  lot  to  meet  with  such  occurrences.  In  the  next  place,  it  is  much 
stronger  than  isinglass  plaster,  and  therefore  it  affords  better  support  to  the 
parts.  Thirdly,  it  is  less  liable  to  become  prematurely  detached  ;  and,  lastly, 
although  it  is  opaque,  yet  as  there  is  always  an  interval  left  between  each  two 
strips  for  drainage,  it  is  obvious  that  it  cannot  in  the  slightest  degree  inter- 
fere with  the  examination  of  the  wound  and  its  vicinity.  I,  therefore,  as  a 
general  rule,  limit  the  use  of  isinglass  plaster  to  the  dressing  of  small  wounds 
or  little  cuts,  and  employ  the  common  plaster  for  wounds  of  large  size.  The 
principles  regulating  its  application  do  not  differ  from  those  already  laid 
down.  The  strips  should  be  of  appropriate  length  and  width,  and  moistened 
on  the  glazed  surface  with  a  sponge  wet  with  hot  water. 

The  credit  of  having  introduced  collodion  for  surgical  purposes  is  due  to 
Dr.  J.  P.  Maynard,  of  Boston,  by  whom  it  was  first  used  in  1847.  It  is  a 
solution  of  gun  cotton  in  ether,  assisted  by  a  little  alcohol,  and  is  a  transpa- 
rent, colorless  fluid,  of  a  syrupy  consistence,  which,  when  applied  to  a  dry 
surface,  allows  of  the  rapid  escape  of  the  ether,  leaving  a  thin,  bluish  film, 
possessed  of  remarkable  adhesive  and  contractile  properties.  Being  imper- 
vious to  water,  it  is  less  liable  to  be  prematurely  detached  than  isinglass  or 
common  resin  plaster.  Put  upon  wounds  or  abraded  surfaces,  it  produces 
sharp  pain,  which,  however,  speedily  subsides,  aud  does  not  afterwards  return. 
It  may  be  applied  by  means  of  a  camel-hair  pencil,  or  a  small  brush,  directly 
to  the  affected  parts,  as  in  the  case  of  small,  superficial  cuts;  or  upon  strips 
of  silk  gauze,  or  patent  lint,  of  suitable  width  and  length,  when  the  wound 
is  so  large  and  deep  as  to  require  firm  support.  As  the  ether  evaporates 
very  rapidly,  the  dressing  should  be  applied  with  as  much  celerity  as  possible, 
everything  being  thoroughly  arranged  beforehand,  and  the  edges  "of  the  wound 
well  dried  and  supported  by  an  assistant.  Personal  observation  induces  me 
to  believe  that  collodion  makes  an  excellent  dressing  in  solutions  of  continuity 
about  the  neck  and  face,  or  in  all  the  more  movable  regions  of  the  body, 
and  in  those  cases  where  it  is  particularly  desirable  to  exclude  the  contact  of 
the  air. 

Within  the  last  few  years  caoutchouc  has  been  pressed  into  the  service  of 
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the  surgeon  on  account  of  its  adhesive  qualities;  an  excellent  sticking  plaster 
may  be  prepared  from  it  by  spreading  a  solution  of  it,  with  a  stiff  brush, 
upon  gauze  silk,  or  thin  calico,  after  the  fashion  of  collodion.  One  great 
advantage  which  it  possesses  over  most  other  materials  is  that  it  is  completely 
impermeable  by  water. 

Whatever  substance  be  employed,  it  should  be  allowed  to  remain  on  so 
long  as  it  seems  to  answer  the  object  for  which  it  was  applied.  The  moment, 
however,  it  becomes  a  source  of  irritation,  loses  its  hold,  or  interferes  with 
drainage,  it  should  be  removed  ;  but  before  this  is  done  the  new  substitute 
should  always  be  in  full  readiness,  so  that  the  parts  may  not  be  unduly  exposed 
to  the  air,  before  the  dressing  is  renewed.  Surgeons,  I  think,  often  err  in 
being  too  anxious  to  meddle  with  the  adhesive  plaster;  too  early  interference 
has  a  tendency  to  interrupt  the  adhesive  process,  and  may,  in  persons  of  bad, 
irritable  constitutions,  give  rise  to  erysipelas  and  other  accidents.  I  have, 
more  than  once,  after  severe  operations,  retained  all  the  adhesive  strips  for 
upwards  of  a  fortnight;  until,  in  fact,  complete  cicatrization  had  taken  place. 
Such  good  luck,  however,  is  rare ;  and  it  more  generally  happens  that  the 
dressings,  plaster  and  all,  have  to  be  changed  at  the  end  of  the  second,  or, 
at  farthest,  the  third  day.  Much,  of  course,  will  depend,  in  every  case,  upon 
the  state  of  the  weather,  the  size  and  situation  of  the  wound,  and  the  amount 
and  character  of  the  discharges. 

When  the  wound  is  extensive,  only  a  few  strips  should  be  taken  off  at  a 
time,  otherwise  we  shall  endanger  the  separation  of  its  edges.  Before  the 
dressing  is  reapplied,  the  parts  should  be  thoroughly  cleansed  with  tepid 
water,  pressed  from  a  sponge  held  at  some  distance  ;  no  wiping  must  be  done, 
nor  must  the  wound  be  roughly  squeezed.  If  there  is  matter  at  its  bottom 
or  between  its  edges,  it  should  be  pressed  out  in  the  most  gentle  and  careful 
manner;  all  rough  manipulation  being  not  only  painful  but  injurious  to  repa- 
rative action.  Sometimes  the  necessary  cleanliness  may  be  readily  effected 
with  a  moist  sponge  or  soft  cloth  passed  lightly  over  the  surface.  Great 
skill  is  required  in  removing  the  plaster  to  the  best  advantage  of  the  parts. 
Each  strip  should  be  raised  by  taking  hold  of  one  extremity  with  the  thumb 
and  finger  of  one  hand,  while  the  other  hand  is  engaged  in  supporting  the 
wound  ;  the  other  end  being  treated  in  a  similar  manner,  the  portion  corre- 
sponding with  the  wound  is  lifted  off  last,  and  thus  all  danger  of  injury  is 
effectually  obviated. 

The  principal  sutures  employed  in  surgery  are  the  interrupted,  twisted,  con- 
tinued, and  quilled.  To  these  may  be  added  the  important  modifications  in- 
troduced by  Professor  Pancoast,  namely,  the  plastic  suture,  as  he  terms  it;  the 
clamp  suture  of  Dr.  Sims  ;  and  the  button  suture  of  Dr.  Bozeman  ;  all  of 
which  will  receive  proper  attention,  in  connection  with  plastic  operations  and 
the  treatment  of  vesico-vaginal  fistule. 

The  interrupted  suture,  which  is  more  frequently  employed  than  any  other, 
is  made  with  a  needle,  either  straight,  or  slightly  curved,  and  armed  with  a 
single,  well-waxed  ligature,  either  of  silk  or  of  linen,  as  may  be  found  most 
convenient;  for,  in  a  practical  point  of  view,  it  is  really  altogether  immaterial 
which  it  is.  The  instrument,  which  should  be  very  sharp,  and  spear-shaped, 
is  introduced  through  the  edge  of  the  wound,  from  without  inwards,  at  a 
suitable  distance  from  its  surface,  and  then  pushed  from  within  outwards  at 
precisely  the  same  point  at  the  opposite  side,  leaving  the  thread  in  its  track. 
A  second  stitch  is  then  to  be  taken  in  a  similar  manner,  and  thus  the  opera- 
tion is  continued  until  a  sufficient  number  has  been  introduced,  when  the  ends 
of  each  ligature  are  to  be  tied  with  a  reef-knot,  and  cut  off  close.  The  dis- 
tance at  which  the  needle  should  be  inserted  from  the  wound  must  of  course 
vary  in  different  cases  and  in  different  regions  of  the  body;  but,  in  general, 
it  should  not  be  less  than  half  a  line,  nor  more  than  a  quarter  of  an  inch. 
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Fig.  58. 


The  depth  at  which  it  is  passed  should  be  such  as  to  admit  of  accurate  ap- 
proximation of  the  wound,  about  one-third  of  the  thickness  of  the  edge  being 

behind  and  the  rest  in  front  of  the  needle.  In 
no  case  of  superficial  wound  should  the  instru- 
ment embrace  muscular  or  aponeurotic  sub- 
stance. The  interval  between  each  two  stitches 
must  also  necessarily  vary,  according  to  cir- 
cumstances, from  a  few  lines  to  an  inch  or 
more,  and  should  be  supported,  after  the 
sutures  have  been  tied,  with  adhesive  plaster, 
as  seen  in  fig.  58.  When  the  wound  is  very 
small,  it  may  be  sewed  up  with  a  common 
cambric  needle,  and  a  proportionately  delicate 
thread. 

The  hoisted  suture  is  made  by  introducing  a 
needle  through  the  edges  of  the  wound,  and 
passing  a  thread  round  it,  so  as  to  confine  it  in 
its  place.  It  makes  an  admirable  retentive  ap- 
paratus, but  it  is  of  more  limited  application  than  the  interrupted  suture. 
From  the  fact  that  it  is  generally  employed  in  the  treatment  of  hare-lip,  it  is 
often  called  by  that  name. 

Various  instruments  are  employed  for  making  the  twisted  suture.  The 
one  to  which  I  give  the  preference  is  what  is  called  the  lady's  toilet  pin, 
consisting  of  a  round  steel  pin,  very  sharp-pointed,  and  furnished  with  a 
glass  head  ;  it  readily  penetrates  the  tissues,  and  creates  less  irritation  than 
the  common  sewing  needle,  formerly  so  much  employed  for  this  purpose. 
Twenty-five  years  ago  surgeons  were  in  the  habit  of  using  a  silver  needle, 
with  a  movable  steel  point,  as  seen  in  fig.  59 ;  a  cumbersome,  awkward  in- 
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strument,  now  happily  discarded.  Dieffenbach  recommended  what  is  called 
the  insect  pin,  which,  however,  has  never  come  into  general  vogue,  at  least 
on  this  side  of  the  Atlantic.  In  small  wounds  of  the  forehead,  face,  and 
neck,  in  which  it  is  of  so  much  importance  to  avoid  a  scar,  I  have  been  in 
the  habit,  ever  since  I  entered  the  profession,  of  employing  a  very  delicate 
gold  pin,  with  a  head  of  sealing-wax,  and  there  is  not,  I  am  sure,  any  article 
better  suited  to  fulfil  such  a  purpose.  Insusceptible  of  oxidation,  it  causes 
no  irritation,  and  may  therefore  be  retained  an  unusual  length  of  time,  with- 
out detriment  to  the  parts. 

"Whatever  instrument  may  be  employed,  transfixion  is  effected  in  the  same 
manner  as  in  the  common  interrupted  suture.     The  wrapping  material  is 

also  similar,  the  thread  varying  in  thick- 
ness according  to  the  particular  object 
to  be  attained.  It  is  wound  round  the 
pin  elliptically,  as  in  fig.  60,  as  it  ar- 
ranges itself  much  more  evenly  and 
smoothly  when  thus  applied  than  when 
applied  in  the  form  of  an  8,  as  in  fig. 
61,  and  as  recommended  in  the  books. 
As  many  pins  or  needles  having  been 
inserted  as  may  be  deemed  advisable, 
the  threads  are  passed  from  one  to  the 
other  diagonally  across  the  gap,  so  as  to  effect  complete  apposition  there 
also,  and  so  obviate  the  necessity  for  using  adhesive  plaster.     Finally,  the 


Fig.  GO. 


Fig.  61. 
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ligatures  being  tied,  tbe  operation  is  completed  by  cutting  off  the  points  of 
the  pins  with  a  pair  of  forceps,  delineated  in  the  adjoining  sketch,  fig.  62, 
the  object  being  to  prevent  them  from  hurting  the  patient,  or  being  caught 
in  his  clothes. 

Fig.  62. 


Pin  pliers. 

Instead  of  confining  the  pin  with  a  thread,  Mons.  Rigal  uses  a  thin  nar- 
row ring  of  gum-elastic,  which  answers   the    purpose 
most  admirably,  drawing  the  parts  firmly  and  evenly  to-  Fig-  63. 

gether.  The  only  objection  to  it  is  that  it  may  cause 
too  much  pressure  in  the  event  of  there  being  unusual 
swelling  in  the  lips  of  the  wound.  Dr.  Washington  L. 
Atlee,  of  this  city,  has  employed  this  form  of  suture 
in  quite  a  number  of  his  ovariotomy  cases,  and  thinks 
it  possesses  decided  advantages  over  the  ordinary  con- 
trivance in  that  operation.  The  annexed  cut,  fig.  63, 
exhibits  the  shape  and  mode  of  application  of  the  ring. 

The  time  during  which  the  pins  are  retained  varies 
from  thirty-six  hours  to  three  or  four  days,  according 
to  the  circumstances  of  the  case.    Their  removal  should 
be  effected  with  great  care,  in  a  direction  contrary  to 
that  of  their  introduction,  the  parts  being  well  sup- 
ported at  the  time.    The  threads  being  generally  firmly 
glued  to  the  surface  and  edges  of  the  wound,  are  al-       india-rubber  suture, 
lowed  to  remain  until  they  drop  off  of  their  own  accord, 
which  usually  happens  in  a  day  or  two  after.     The  support  thus  afforded  is 
often  of  great  service  to  the  imperfectly  organized  bond  of  union,  and  its 
premature  removal  sometimes  necessitates  the  employment  of  adhesive  plaster, 
or  the  insertion  of  a  new  pin. 

The  continued  suture,  fig.  64,  is  similar  to  that  used  by  the  glover,  on 
which  account  it  is  generally  known  as  the  glover's  suture.  It  is  made  with 
a  needle  armed  with  a  suitable  thread,  which  is  passed  diagonally  from  one 
side  of  the  wound  to  the  other,  on  the  same  principle  as  in  the  interrupted 
suture.  Its  use  is  almost  exclusively  restricted  to  the  treatment  of  wounds 
of  the  intestines,  where  it  will  again  be  noticed. 

The  quilled  suture,  fig.  65,  so  called  from  the  fact  that  it  was  originally 
made  with  the  assistance  of  two  quills,  is  employed  chiefly  in  the  treatment 
of  lacerations  of  the  perineum,  with  a  view  of  effecting  more  even  and  ac- 
curate contact  of  the  opposed  surfaces.  The  older  surgeons  were  in  the 
habit  of  using  it  in  sewing  up  deep  muscular  wounds,  as  those  of  the  thigh 
and  abdomen.  No  one,  however,  thinks  of  resorting  to  it  for  such  a  pur- 
pose at  the  present  day ;  for  in  the  latter  case,  the  object  can  be  attained 
much  more  easily  by  the  ordinary  interrupted  suture,  extending  down  nearly 
to  the  peritoneum;  and  in  the  former  by  methodical  support  with  the  com- 
press and  bandage. 

The  quilled  suture  is  made  by  passing  a  stout  double  thread  through  the 
sides  of  the  wound,  at  intervals  of  an  inch  or  an  inch  and  a  half,  and  tying 
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its  ends  over  a  piece  of  bougie,  quill,  or  wood,  lying  parallel  with  the  cut, 
but  about  half  an  inch  from  it. 


Fig.  64. 


Fig.  G5. 


The  elover's,  or  continued  suture. 


Quilled  suture. 


Although  sutures  undoubtedly  act  as  foreign  bodies,  necessarily  exciting  a 
certain  degree  of  irritation  in  the  tissues  into  which  they  are  inserted,  yet  I 
have  by  no  means  that  dread  of  them  which  they  seem  to  have  inspired  in 
the  minds  of  many  practitioners.  It  has  rarely  happened  to  me  to  witness 
any  ill  effects  from  their  employment,  and  in  those  cases  in  which  this  event 
did  happen  the  fault,  I  am  inclined  to  believe,  was  due  more  to  the  indiscre- 
tion of  the  surgeon,  or  the  want  of  stamina  on  the  part  of  the  patient,  than 
to  any  untoward  operation  of  the  sutures  themselves.  Provided  the  threads, 
or  needles  and  threads,  are  clean,  of  suitable  size,  and  properly  inserted;  the 
constitution  of  the  patient  in  good  condition  ;  and  the  wounded  structures 
in  a  tolerably  sound  state;  it  is  difficult  to  understand  how  they  could  be- 
come a  source  of  serious  irritation,  much  less  of  erysipelas  or  severe  ulcera- 
tion, effects  which  have  all  been  charged  to  their  action.  My  rule  has 
therefore  always  been  to  use  them  freely,  and  to  allow  them  to  remain  as  long 
as  they  seem  to  answer  the  purpose  for  which  they  were  introduced.  The 
moment  this  object  is  attained,  or  they  are  found  to  be  productive  of  injury, 
they  should  be  withdrawn. 

The  best  material  for  sutures  is  unquestionably  metal,  and  it  matters  not, 
according  to  my  experience,  whether  this  is  silver  or  iron,  provided  it  is 
properly  tempered,  perfectly  smooth,  and  sufficiently  pliant  and  thin.  This 
substance,  although  noticed  in  connection  with  this  subject  by  different 
writers,  was  first  introduced  into  regular  practice  by  Dr.  Sims,  of  New  York, 
to  whom  too  much  credit  cannot  be  awarded  for  what  must  be  regarded  by 
every  surgeon  as  one  of  the  greatest  additions  to  our  armamentarium  of  the 
present  day. 

The  advantages  of  the  metallic  suture  over  every  other  are  now  so  well 
established,  as  to  render  it  unnecessary  to  offer  any  comments  in  its  favor. 
It  is  sufficient  to  say  that  it  is  entirely  free  from  all  irritating  properties,  and 
that  it  may  be  retained  for  weeks  and  even  months  without  provoking  sup- 
purative action,  so  common  when  silk  or  thread  is  employed. 
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The  wire  is  introduced  in  the  same  manner  as  the  thread,  the  short  end 
being  firmly  twisted  round  the  long  one,  in  order  to  prevent  it  from  slipping 
out  of  the  eye  of  the  instrument.  Quite  a  number  of  needles  have  been 
devised  for  facilitating  the  insertion  of  the  wire,  but  it  is  questionable  whether 
they  possess  any  particular  advantage  over  the  one  in  common  use.  Perhaps 
the  most  unexceptionable  is  one  with  two  holes,  with  a  vertical  groove 
between  them  on  each  side.  It  is  hardly  necessary  to  add  that  the  ends  of 
the  suture  instead  of  being  tied  should  be  simply  twisted  together. 

The  annexed  engravings  will  serve  to  convey  an  idea  of  some  of  the  best 
forms  of  this  kind  of  needles.     Fig.  66  represents  Mr.  Price's  instrument ; 

Fig.  66. 


Price's  needle  for  wire  suture. 


it  is  grooved  on  both  surfaces,  and  is  pierced  with  two  holes,  nearly  half  an 
inch  apart,  the  wire  being  passed  from  the  lower  to  the  upper,  and  then 
doubled  and  twisted  at  the  end  to  hold  it.  Mr.  Murray's  needle,  fig.  67,  has 
a  groove  and  open  box  end,  while  Mr.  Lister's,  fig.  68,  has  a  single  eye  and 

Fig.  67. 


Murray's  needle. 


Lister's  needle. 


a  groove  at  the  side.  Ingenious  contrivances  of  a  similar  kind  have  been 
constructed  by  Dr.  Levis  and  Dr.  Goddard,  of  this  city. 

Some  care  must  be  taken  in  removing  the  wire  suture,  lest  the  edges  of 
the  wound  should  be  forcibly  separated.  To  prevent  this  the  loop  should  be 
cut  on  one  side  very  close  to  the  edge  of  the  wound,  when  the  twist  may  be 
seized  with  the  forceps,  and  the  wire  gently  drawn  out.  The  length  of  time 
during  which  the  suture  is  retained  must  depend  upon  circumstances.  From 
three  to  five  days  is  a  good  average  period. 

Rest  and  easy  position  are  essential  elements  in  the  treatment  of  wounds. 
If  the  part  be  exercised,  or  subjected  to  motion,  it  will  be  difficult,  if  not 
impossible,  to  preserve  apposition,  and  to  limit  inflammatory  action.  If  the 
wound  be  transverse,  and  seated  in  an  extremity,  it  will  be  impossible  to 
prevent  it  from  being  torn  open,  unless  the  muscles  which  pass  along  it  are 
maintained  in  a  relaxed  condition.  Thus,  if  the  wound  involve  the  front  of 
the  thigh,  the  limb  is  extended,  and  flexed  if  it  affect  the  posterior  aspect. 
In  each  case,  the  muscles  immediately  concerned  in  the  lesion  are  put  in  a 
state  of  perfect  repose. 

In  very  large  and  deep  wounds,  it  is  hardly  possible  to  keep  the  edges  in 
contact,  in  their  entire  extent,  without  the  aid  of  compresses  and  bandages. 
Let  us  suppose  that  the  injury  is  seated  in  the  thigh,  and  that  it  is  accom- 
panied by  extensive  division  of  the  muscles.  In  such  a  case,  adhesive  plas- 
ters and  sutures,  however  skilfully  applied,  would  scarcely  be  sufficient  to 
give  the  wound  the  support  which  is  necessary  to  keep  the  deep  portion  of 
VOL.  i.  — 20 


306 


WOUNDS. 


the  edges  in  apposition  with  each  other.  More  or  less  separation  would 
almost  be  inevitable.  To  fulfil  this  indication,  so  important  to  the  adhesive 
process,  it  is  indispensable  to  lay  a  stout  compress  along  each  side  of  the 
limb,  opposite  the  deep  part  of  the  wound,  and  to  confine  it  with  a  roller, 
extending  from  the  toes  upwards  as  far  nearly  as  the  groin.  In  all  wounds 
of  this  description,  whether  the  result  of  accident  or  of  operations,  great  care 
must  be  taken  to  prevent  the  retention  of  fluids,  otherwise  suppuration  will 
take  place  instead  of  union  by  the  first  intention.  Large  intervals  should  be 
left  between  the  adhesive  strips,  and  holes  should  be  cut  in  the  bandage  where 
it  lies  over  the  affected  part ;  in  some  cases  it  will  even  be  proper  to  leave  a 
small  tent  at  the  bottom  of  the  wound,  bringing  it  out  at  the  most  dependent 
point,  to  drain  off  the  discharges. 

The  most  suitable  bandage  for  supporting  the  wounded  parts  is  the  com- 
mon roller,  carried  upwards  from  the  distal  portion  of  the  limb  to  a  short 


Fig.  G9. 


Fig.  70. 


Invagiuated  bandage  for  longitudinal  wounds. 


distance  above  the  seat  of  the  injury.  The  invagiuated  bandage,  represented 
in  figs.  69,  70,  and  formerly  so  much  in  vogue,  is  a  dangerous  contrivance, 
unworthy  of  scientific  surgery. 


2.    MODE  OF  HEALING  OF  "WOUNDS. 

The  parts  having  been  properly  adjusted,  the  duty  of  the  surgeon,  as  far 
as  manipulation  is  concerned,  is  temporarily  at  an  end.  Nature,  the  phy- 
sician of  wounds,  as  she  was  called  by  Paracelsus,  must  do  the  rest. 
"  Warily,"  says  this  eccentric  man,  in  his  "Great  Surgery,"  published  in  1536, 
"warily  must  the  surgeon  take  heed  not  to  remove  or  interfere  with  Nature's 
balsam,  but  protect  and  defend  it  in  its  working  and  virtue.  It  is  the  nature 
of  flesh  to  possess  in  itself  an  innate  balsam  which  healeth  wounds.  Every 
limb  has  its  own  healing  in  itself;  Nature  has  her  own  doctor  in  every  limb; 
wherefore  every  chirurgeon  should  know  that  it  is  not  he,  but  Nature,  who 
heals.  What  do  wounds  need  ?  Nothing.  Inasmuch  as  the  flesh  grows  from 
within  outwards,  and  not  from  without  inwards ;  so  the  surgery  of  wounds  is 
a  mere  defensive,  to  prevent  Nature  from  suffering  any  accident  from  with- 
out, in  order  that  she  may  proceed  unchecked  in  her  operations."  If  these 
sentiments,  uttered  more  than  three  centuries  ago,  could  only  be  firmly  im- 
pressed upon  the  mind  of  the  modern  surgeon,  there  would  be  much  less 
meddlesome  practice  of  every  kind  than  there  is  now,  notwithstanding  our 
boasted  knowledge,  and  our  contempt  for  the  fathers  of  the  profession. 

Modern  surgeons  have  described  five  distinct  modes  according  to  which 
wounds  are  supposed  to  heal.  The  first  is  by  immediate  union,  or  the  direct 
growing  together  of  the  raw  surfaces ;  the  second,  by  scabbing,  or  the  for- 
mation of  a  crust  of  blood  covering  over  the  wound ;  the  third,  by  the  effusion 
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of  lymph,  and  the  conversion  of  this  into  fibro-cellular  tissue  ;  the  fourth,  by 
granulation,  and  the  development  of  epithelial  matter;  and  the  last,  by  the 
junction  or  inosculation  of  the  granulations  with  each  other.  The  old  doc- 
trine, so  ably  advocated  by  Hunter,  and  so  long  entertained  by  practitioners 
generally,  assumes  that  there  are  but  two  modes  of  cure ;  the  one  consisting 
in  union  by  the  first  intention,  or  primary  adhesion,  and  the  second  in  the 
formation  of  granulations,  filling  up  the  gap,  and  thus  repairing  the  injury, 
the  last  stage  of  the  process  being  the  development  of  new  skin.  This  latter 
mode  of  repair  constituted  what  was  so  long  known  in  the  schools  as  union 
by  the  second  intention,  or  union  by  granulation. 

The  idea  that  immediate  union  of  a  wound  may  take  place  was  first 
advanced  by  Dr.  Macartney,  of  Dublin,  and  is  now  prominently  taught  in 
all  the  British  schools  of  surgery,  if  not  also  in  those  of  this  country  It 
assumes  that  two  raw  surfaces,  laid  closely  and  evenly  together,  will  promptly 
coalesce  with  each  other,  independently  of  inflammation  and  effusion  of  lymph 
or  blood,  vessel  inosculating,  as  it  were,  with  vessel,  muscular  fibre  uniting 
with  muscular  fibre,  skin  adhering  to  skin,  and  nerve  becoming  again  con- 
tinuous with  nerve.  It  is  alleged,  it  is  true,  that  this  occurrence  is  uncom- 
mon, and  that  it  requires  for  its  production  a  good  constitution,  an  entire 
absence  of  local  inflammation,  and  the  greatest  possible  caution  in  respect 
to  the  management  of  the  parts.  When  these  conditions  are  present,  it  is 
asserted  that  even  large  wounds  are  capable  of  this  kind  of  union  ;  and  a 
case,  observed  by  Mr.  Paget,  is  usually  referred  to  as  an  illustration  and 
proof  of  the  possibility  of  such  an  occurrence.  This  case  is  briefly  as  follows: 
A  female,  aged  thirty-three,  had  had  her  breast  and  several  axillary  glands 
removed  on  account  of  cancer.  The  flaps,  which  were  very  large,  were  care- 
fully approximated,  and  kept  in  place  with  isinglass  plaster ;  the  general 
health  seemed  to  be  excellent,  and  union  took  place  in  the  ordinary  way,  the 
whole  line  of  incision  having  firmly  closed  by  the  end  of  the  third  week, 
except  at  one  narrow  spot,  at  which  granulations  arose  from  the  pectoral 
muscle.  Erysipelas  and  phlebitis  now  set  in,  and  carried  off  the  patient  in 
four  or  five  days. 

"  I  cut  off,"  says  Mr.  Paget,  "the  edges  of  the  wound  with  the  subjacent 
parts,  expecting  to  find  evidence  of  union  by  organized  lymph,  or,  possibly, 
blood.  But  neither  existed ;  and  the  state  of  the  parts  cannot  be  better 
described  than  by  saying  that  scarcely  the  least  indication  remained  of  either 
the  place  where  the  flap  of  skin  was  laid  on  the  fascia,  or  the  means  by  which 
they  were  united.  It  was  not  possible  to  distinguish  the  relation  which  these 
parts  held  to  each  other  from  that  which  naturally  exists  between  the  subcu- 
taneous fat  and  the  fascia  beneath  it.  There  was  no  unnatural  adhesion  ; 
but  as  the  specimen,  which  is  in  the  Museum  of  St.  Bartholomew's,  will  still 
show,  the  subcutaneous  fat  which  did  lie  over  the  mammary  gland  was  now 
connected  with  the  fascia  over  the  pectoral  muscle,  just  as,  for  example,  the 
corresponding  fat  below  the  clavicle  is  naturally  connected  to  the  portion  of 
the  same  fascia  that  lies  there.  The  parts  were  altered  in  their  relations, 
but  not  in  their  structure.  I  could  find  small  points  of  induration  where,  I 
suspect,  ligatures  had  been  tied,  or  where,  possibly,  some  slight  inflammation 
had  been  otherwise  excited  ;  and  one  small  abscess  existed  under  the  lower 
flap.  But  with  the  most  careful  microscopic  examination,  I  could  discover 
no  lymph,  or  exudation  corpuscles,  and  only  small  quantities  of  what  looked 
like  the  debris  of  such  oil  particles  or  corpuscles  of  blood  as  might  have  been 
between  the  cut  surfaces  when  the  flaps  were  laid  down.  In  short,  we  cannot 
otherwise  or  more  minutely  describe  this  healing  than  by  the  term  "immediate 
union  ;"  it  is  immediate,  at  once  in  respect  of  the  absence  of  any  intermediate 
substance  placed  between  the  wounded  surfaces,  and  in  respect  of  the  speed 
with  which  it  is  accomplished." 
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No  one,  it  seems  to  me,  can  examine  the  history  of  this  case  without  being 
struck  with  the  fact  that  it  was  just  such  an  one  as  must,  of  necessity,  have 
been  followed  by  inflammation  and  a  deposit  of  fibrin  ;  the  operation  was 
evidently  a  severe  one,  the  dissection  was  extensive,  the  relations  of  the  parts 
were  completely  changed,  and  it  is  impossible  to  conceive  that  the  flaps, 
although  carefully  laid  down  and  confined  by  isinglass  plaster,  could  have 
united  without  the  intervention  of  plastic  matter.  If  the  use  of  the  knife  is 
ever  productive  of  inflammation,  it  surely  ought  to  be  under  such  circum- 
stances. That  inflammation  was  present,  is  proved  by  the  circumstances, 
referred  to  by  the  reporter,  that  there  were  several  little  points  of  induration 
apparently  corresponding  with  the  site  where  ligatures  had  been  applied,  and 
mention  is  also  made  of  the  existence  of  a  small  abscess,  clearly  denotive  of 
the  same  fact.  Thus,  then,  it  is  perfectly  certain  that  both  inflammation  and 
deposit  of  lymph  had  occurred  at  several  places,  and  it  may  be  imagined, 
without  any  stretch  of  the  imagination,  that  nature  had  treated  the  rest  of 
the  wound  in  a  similar  manner,  with  this  difference  only  that  less  lymph  was 
effused  there  than  elsewhere.  The  union,  too,  was  more  prompt  and  effect- 
ual. Hence,  long  before  the  woman  expired,  the  plastic  matter,  poured  out 
as  a  consequence  of  the  amputation  of  the  breast,  was  completely  absorbed, 
having  fulfilled  its  purpose  as  a  bond  of  connection  between  the  opposed 
surfaces ;  so  that,  when  the  parts  were  examined  with  the  microscope,  not 
the  slightest  trace  of  it  could  anywhere  be  discovered.  Different  textures, 
it  is  well  known,  possess  different  faculties  of  furnishing  plastic  matter,  as 
well  as  of  removing  it  after  it  has  been  deposited.  Thus,  in  amputation  of 
the  leg,  when  the  flap  is  exposed  to  the  air,  we  observe  that  muscles,  fibrous 
membrane,  skin,  and  cellular  tissue  are  much  more  rapidly  glazed  with 
lymph  than  adipose  substance,  vessels,  or  bone,  the  latter  of  which,  in  fact, 
rarely  exhibits  any  evidence  of  its  presence  until  the  end  of  the  first  week, 
and  then  it  always  shows  itself  first  on  the  medullary  membrane,  then  on  the 
cancellated  structure,  and  lastly  on  the  outer  compact  substance. 

Now,  if  we  take  into  consideration  all  the  circumstances  that  can  be 
brought  to  bear  upon  this  question  ;  the  fact  that  all  injuries  whatever  are 
followed  by  inflammation,  if  the  patient  survives  their  effects  long  enough, 
as  well  as  by  more  or  less  effusion  of  lymph  ;  that  some  structures  take  on 
this  action  more  readily  than  others  ;  that  inflammation  is  often  slight  in  one 
part  and  severe  in  another;  and  that  lymph,  when  no  longer  of  any  use,  is 
invariably  absorbed,  nature  abhorring  a  substance  which  she  does  not  need, 
as  in  the  case  of  a  wound  after  the  completion  of  the  solidifying  process ; 
taking,  I  say,  all  these  circumstances  into  account,  I  am  satisfied  that  it  is 
impossible  for  any  wound,  however  induced,  situated,  or  treated,  to  heal  by 
immediate  union,  or  without  the  intervention  of  inflammation  and  effusion  of 
lymph. 

The  only  case,  it  seems  to  me,  in  which  such  a  mode  of  union  would  be  at 
all  possible,  is  where  the  edges  of  a  wound,  as,  for  instance,  one  of  the  hand, 
are  carefully  approximated  immediately  after  the  receipt  of  the  injury,  thus 
affording  the  vessels  and  other  structures  an  opportunity  of  promptly  regain- 
ing their  natural  relations.  But  even  here  it  is  more  ratioual  to  conclude  that 
the  vessels,  irritated  and  fretted  by  the  injury  which  they  have  sustained,  would 
pour  out  a  thin  film  of  lymph,  serving  as  a  bond  of  reunion  between  the  divided 
parts. 

The  second  mode  in  which  a  wound  is  said  to  be  capable  of  healing  is  by 
the  process  of  scabbing,  and  here  also,  it  is  alleged,  the  cure  is  effected  with- 
out the  intervention  of  inflammation,  or  the  deposition  of  plastic  matter.  An 
injury  of  this  kind  being  inflicted,  the  blood  coagulates  upon  its  surface,  where 
it  soon  forms  a  hard,  solid  crust,  which  thus  protects  it  from  the  contact  of 
the  air  and  other  injurious  influences  until  it  is  covered  over  with  new  skin, 
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when  nature's  shield,  now  no  longer  required,  is  cast  off  as  an  effete  substance. 
This  mode  of  healing  is  rare  in  man,  but  sufficiently  common  in  the  inferior 
animals,  as  the  horse  and  cow,  owing  to  their  being  so  much  less  liable  to 
active  inflammation  and  its  consequences.  It  is  occasionally  imitated  by  the 
surgeon's  dressing,  consisting  of  lint  dipped  in  blood,  or  smeared  over  with 
collodion,  so  as  to  protect  the  raw  surface  from  the  contact  of  air  and  dirt. 
The  principal  proof  deduced  by  the  advocates  of  this  mode  of  cure  rests 
upon  the  supposed  fact  that  inflammatory  deposits  occurring  in  a  case  of  this 
kind  would  effectually  destroy  the  process  by  prematurely  detaching  the  scab, 
and  so  leading  to  the  development  of  granulations,  or  union  by  the  second 
intention.  No  one,  however,  has  ever  demonstrated  that  there  is  no  inflam- 
mation when  a  wound  is  incrusted  in  this  way  ;  on  the  contrary,  the  whole 
theory  is  a  mere  speculation,  unsupported  by  a  single  proof.  The  difference 
between  such  a  wound  and  an  ordinary  open  one,  is  simply  this,  that,  in  the 
former,  there  is  very  little  inflammation,  whereas  in  the  latter,  there  is  a  good 
deal,  but  in  neither  is  it  wholly  absent. 

With  regard  to  the  third  mode  of  cure,  or  union  by  adhesive  inflammation, 
all  pathologists  stand  upon  the  same  ground,  none  disputing  the  possibility 
of  its  occurrence.  The  only  conditions  which  it  demands  for  its  speedy  and 
successful  accomplishment  are,  first,  that  no  coagulated  blood  shall  intervene 
between  the  contiguous  surfaces,  and,  secondly,  that  the  part  and  system  shall 
be  maintained  in  such  a  state  as  not  to  permit  the  inflammation  to  transcend 
the  limits  of  lymphization.  According  to  this  doctrine,  union  cannot  take 
place  without  more  or  less  inflammation  and  the  effusion  of  a  certain  amount 
of  plastic  matter,  serving  as  a  bond  of  connection  between  the  opposed  sur- 
faces, glazing  and  gluing  them  together,  and  ultimately,  after  having  enjoyed 
the  properties  of  nucleated  blastema,  assuming  the  character  of  cellulo-fibrous 
tissue.  Now,  if  the  views  which  it  has  been  my  object  all  along  here  to  in- 
culcate be  correct,  it  follows  that  all  union  is  the  result  of  adhesive  action  ; 
that  is,  of  a  certain  degree  of  inflammation  just  sufficient,  and  no  more,  to 
pour  out  the  requisite  amount  of  coagulating  lymph  for  effecting  the  cohesion 
of  the  raw  surfaces.  If  the  quantity  of  this  substance  is  very  small,  or  its 
vitality  greatly  impaired,  no  union  will  occur;  nor  will  such  an  event  take 
place  if  the  effusion  be  attended  with  high  excitement ;  for  under  such  cir- 
cumstances the  lymph  that  is  poured  out  will  be  aplastic  and  associated  with 
suppuration,  causing  the  parts  to  gap  and  compelling  them  to  heal  by  granu- 
lation or  union  by  the  second  intention.  In  the  more  favorable  cases  of  ad- 
hesive inflammation,  the  intervening  substance  is  soon  removed  by  absorption, 
without  being  transformed  into  cellulo-fibrous  tissue,  which  can  only  be  needed 
when  the  union  is  tardy,  or  when  it  is  effected  through  the  medium  of  an  in- 
ordinate quantity  of  plastic  material ;  when,  in  short,  the  apposition  has  been 
somewhat  imperfect,  and  yet  not  sufficiently  so  as  to  offer  any  serious  obstacle 
to  cohesion,  or  to  cause  suppuration.  In  general,  when  the  process  of  reunion 
goes  on  kindly,  the  merest  conceivable  film  of  lymph  is  sufficient  for  the  pur- 
pose ;  the  vessels,  nerves  and  absorbents  soon  extend  from  one  side  to  the 
other  across  the  intervening  substance,  and  as  soon  as  coalescence  has  occurred, 
and  complete  interchange  has  been  established,  the  new  matter,  now  no  longer 
needed,  is  speedily  removed,  precisely  in  the  same  manner  and  for  the  same 
reason  that  the  callus  is  removed  after  the  union  of  a  broken  bone ;  nature, 
as  already  stated,  being  averse  to  letting  anything  remain  that  is  not  needed 
if  she  can  get  rid  of  it. 

The  fourth  mode  according  to  which  wounds  may  heal  is  by  the  granulating 
process,  or  union  by  the  second  intention.  This  occurs  in  all  cases  where  the 
adhesive  inflammation  is  thwarted,  whether  in  consequence  of  defective  action, 
mismanagement,  or  any  other  cause  whatsoever.  The  surface  of  the  wound 
gaping,  it  gradually  becomes  covered  with  grauulations,  by  which  the  cavity 
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is  ultimately  filled  up,  cicatrization  constituting  the  last  act  of  the  process. 
The  manner  in  which  these  bodies  are  formed,  as  well  as  their  structure  and 
functions,  having  already  been  considered  under  another  head,  nothing  further 
need  here  be  said  respecting  them. 

Finally,  the  new  doctrine  teaches  that  a  wound  may  heal  by  the  direct  con- 
junction of  granulations,  or  by  a  kind  of  secondary  adhesion.  This  mode  of 
cure,  it  is  alleged,  may  occur  whenever  we  place  in  contact  the  edges  of  an 
open  wound,  thereby  bringing  the  granulations  more  closely  in  apposition, 
and  so  favoring  their  coalescence,  coherence,  or  direct  growing  together.  To 
my  mind  this  mode  of  union  does  not  differ  from  the  ordinary  process  which 
we  notice  during  the  development,  aggregation,  and  adhesion  of  granulations 
upon  the  surface  of  wounds  and  ulcers ;  hence,  if  this  opinion  be  correct, 
such  a  distinction  is  as  uunecessary  as  it  is  unscientific.  I  question,  however, 
whether  there  is,  in  either  case,  anything  like  a  direct  adhesion  ;  on  the  con- 
trary, it  seems  more  probable  that  whenever  granulations  unite  they  cohere 
through  the  medium  of  a  thin  film  of  plastic  matter,  as  is  the  case  with  the 
raw  surfaces  of  a  recent  wound,  as  previously  described,  and  which  is  rapidly 
transformed  into  nucleated  blastema,  or  germ  cells,  which  thus  form  the  basis 
of  new  tissue. 

If  what  has  now  been  said  be  correct,  it  follows,  as  a  necessary  corollary, 
that  there  are  only  two  modes  in  which  wounds  unite,  long  recognized  by 
surgeons,  easily  comprehended,  and  in  perfect  harmony  with  the  results  of 
observation  and  experience.  These  two  modes  are,  as  was  previously  stated, 
adhesive  inflammation,  or  union  by  the  first  intention,  and  repair  by  granula- 
tions, or  union  by  the  second  intention ;  in  other  words,  there  is  no  form  of 
union  without  inflammation  and  lymph  ;  and  the  only  difference  in  the  two 
processes  here  mentioned  is  that  in  the  one  the  plastic  matter  serves  as  a 
direct  bond  of  connection  between  the  opposed  surfaces,  while  in  the  other 
it  is  converted  into  a  series  of  elaborately  organized  bodies  which,  by  their 
coalescence,  ultimately  fill  up  the  gap  left  by  the  retracted  edges  of  the 
wound. 

A  subcutaneous  wound  heals  on  the  same  principle  as  an  open  one,  only 
that,  the  contact  of  the  atmosphere  being  prevented,  there  is  less  inflamma- 
tion. Inflammation,  however,  is  never,  as  some  have  asserted,  entirely  ab- 
sent ;  for  we  always  find  after  the  operation  of  tenotomy,  an  operation  which 
supplies  us  with  one  of  the  best  examples  of  this  class  of  lesions,  that  the 
parts  continue  to  be  sore  and  tender  for  some  time  afterwards,  and  that,  as 
when  the  tendo-achillis  has  been  divided,  the  person  walks  with  great  diffi- 
culty, or,  as  more  generally  happens,  is  altogether  disinclined,  if  not  actually 
unable,  to  move  about.  The  lymph  that  is  poured  out  here  is  highly  organ- 
izable,  and  is  therefore  readily  transformed,  at  first,  into  nucleated  blastema, 
then  into  cellulo-fibrous  matter,  and  ultimately  into  tendinous  tissue,  closely 
resembling  that  which  it  serves  to  unite. 


SECT.  II. — INCISED  WOUNDS. 

An  incised  wound  is  one  inflicted  with  any  sharp  cutting  instrument,  as  a 
knife,  a  sword,  or  an  axe.  It  may  vary  in  extent  from  the  slightest  possible 
incision  to  a  gap  of  frightful  length  and  depth.  The  largest  lesions  of  this 
description  are  generally  made  designedly  by  the  surgeon  in  the  extirpation 
of  tumors,  in  the  amputation  of  the  limbs,  and  in  the  resection  of  joints.  In 
general,  they  are  open,  and  therefore  in  contact  with  the  air;  but  in  some 
instances  they  are  subcutaneous,  and  therefore  exempt  from  such  exposure. 
Every  incised  wound,  however  simple,  is  characterized  by  three  phenomena, 
deserving  of  special  consideration  ;   1st,  by  an  effusion  of  blood  ;  2dly,  by 
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more  or  less  pain  ;  and  3dly,  by  a  retraction  of  the  edges  of  the  divided 
structures. 

1st.  The  hemorrhage  varies  in  quantity,  from  a  few  drops  to  several  ounces, 
or  even  quarts,  .according  to  the  extent  of  the  injury,  and,  above  all,  the  vas- 
cularity of  the  affected  tissues.  "When  the  capillaries  alone  are  involved,  the 
blood  oozes  rather  than  flows  away,  whereas  the  reverse  is  the  case  when  a 
tolerably  large  vessel  is  divided.  The  hemorrhage  may  be  strictly  arterial, 
but  in  general  it  is  both  arterial  and  venous.  In  the  former  case  the  fluid 
is  of  a  scarlet  color,  and  spirts  out  in  jets,  synchronously  with  the  contrac- 
tion of  the  heart ;  in  the  latter,  on  the  contrary,  it  is  of  a  dark  modena,  or 
purple  complexion,  and  issues  in  a  continuous  stream,  as  in  bleeding  at  the 
arm.  Some  parts  of  the  body  being  more  vascular  than  others,  are  natu- 
rally inclined  to  bleed  more  when  divided.  Thus,  a  wound  of  the  cheek 
bleeds  more  freely  than  one  of  the  leg,  and  both  less  than  one  of  the  lip. 
Again,  a  part  that  has  been  habitually  irritated  for  a  long  time  will,  when 
divided,  emit  a  much  greater  amount  of  blood  than  it  will  if  it  be  in  a  healthy 
state.  A  familiar  example  of  this  occurs  in  excision  of  the  tonsils,  an  ope- 
ration which  is  sometimes  attended  with  profuse  hemorrhage,  in  consequence 
of  the  enlargement  of  the  vessels,  and  their  inability  to  retract  on  account  of 
inflammatory  effusions. 

2dly.  The  pain,  like  the  hemorrhage,  attendant  on  an  incised  wound,  is 
influenced  in  its  extent,  by  the  size  of  the  lesion,  the  nature  of  the  affected 
textures,  and  the  temperament  of  the  individual.  In  general,  it  very  soon 
subsides,  and  does  not  afterwards  return,  unless  there  is  an  undue  amount  of 
inflammatory  action.  When  a  large  nerve  has  been  implicated  in  the  injury, 
there  is  usually,  in  addition,  some  degree  of  numbuess  in  the  surrounding 
tissues,  and  occasionally,  also,  partial  paralysis  in  the  distal  parts. 

3dly.  The  retraction  of  the  edges  of  the  wound  is  dependent  upon  the 
natural  resiliency  of  the  cutaneous  and  muscular  tissues.  It  is  very  mate- 
rially influenced,  however,  in  its  degree,  by  the  depth  of  the  wound,  by  its 
situation,  and  also  by  the  amount  of  motion  to  which  it  may  be  subjected 
immediately  after  the  receipt  of  the  injury.  Thus,  a  wound  of  the  hairy 
scalp,  extending  down  to  the  bone,  will  scarcely  gape  any,  while  one  on  the 
forehead,  arm,  or  leg  will  exhibit  a  frightful  cavity,  in  consequence  simply  of 
the  muscular  contraction  of  the  part,  or,  in  the  case  of  the  two  latter,  on 
account  of  the  change  of  posture. 

The  treatment  of  such  an  injury  is  perfectly  simple.  The  flrst  object  is  to 
arrest  the  hemorrhage,  provided  this  has  not  been  already  done  by  the  natu- 
ral efforts.  In  all  cases  where  it  is  of  a  capillary  character  it  soon  ceases 
spontaneously  ;  or,  when  this  does  not  happen,  it  may  be  promptly  stopped 
by  exposing  the  surface  of  the  wound  to  the  cold  air,  or  by  pressing  upon  it 
a  sponge  wet  with  cold  water.  When,  on  the  other  hand,  it  proceeds  from 
a  vessel  of  considerable  size,  the  more  prudent  course  will  be  to  apply  the 
ligature ;  for,  although  it  may  be  temporarily  suppressed,  yet  it  will  be  very 
liable  to  break  out  again  upon  the  slightest  exertion  ;  or,  at  all  events,  as 
soon  as  reaction  takes  place.  The  manner  of  performing  this  operation  will 
be  pointed  out  under  its  appropriate  head. 

The  hemorrhage  having  been  arrested,  the  next  thing  to  be  attended  to  is 
the  cleansing  of  the  wound.  Every  foreign  substance,  no  matter  how  deli- 
cate or  minute,  must  be  carefully  picked  away  with  the  forceps,  removed  with 
the  fingers,  or  dislodged  with  a  stream  of  water,  squeezed  from  a  sponge. 
The  finest  hair,  if  allowed  to  remain,  would  act  as  an  irritant,  and  impede 
the  adhesive  process.  The  same  remark  is  applicable  to  the  blood  that  may 
cover  the  wound,  or  incrust  its  edges.  It  is  just  as  necessary  to  remove  this 
as  it  is  to  remove  dirt  or  any  extraneous  substance  whatever.  Even  the 
slightest  possible  layer  of  blood  is  likely  to  prove  a  barrier  to  immediate  re- 
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union;  for  although  it  is  unquestionable  that  this  fluid  may  occasionally 
become  organized,  yet  such  an  event  is  never  expected  or  wished  for  under 
such  circumstances.  Hence  the  whole  surface  of  the  wound  should  be  tho- 
roughly freed  of  blood,  not  roughly,  of  course,  but  as  gently  as  possible, 
before  we  attempt  the  approximation  of  its  edges.  If  the  blood  has  coagu- 
lated and  become  adherent  to  the  wound,  it  may  readily  be  detached  with  the 
fingers,  forceps,  or  handle  of  the  scalpel.  Finally,  the  circumjacent  parts,  if 
covered  with  hair,  are  carefully  shaved  and  washed. 

The  object  of  these  preliminaries  is  to  place  the  wound  in  the  best  possible 
condition  for  union  by  the  first  intention,  or  the  establishment  of  the  adhesive 
process.  To  insure  this,  the  edges  must  be  carefully  approximated  in  their 
entire  extent,  and  retained  in  contact  for  a  certain  period,  by  appropriate 
means,  aided  by  rest  and  proper  position  of  the  part.  If  the  wound  be  of 
small  extent,  nothing  will  be  required  beyond  a  strip  or  two  of  adhesive 
plaster.  If,  on  the  other  hand,  it  is  long  and  deep,  it  will  probably  be  neces- 
sary to  use,  in  addition,  a  few  sutures,  if  not,  also,  a  compress  and  bandage. 

The  wound  being  dressed,  and  the  parts  concerned  placed  at  rest  in  a 
relaxed,  and,  if  possible,  also  in  an  elevated  position,  little  remains  to  be 
done  by  the  surgeon,  except  to  watch  and  assist  nature  in  her  reparative 
efforts.  Within  a  short  time  after  the  edges  of  the  wound  have  been  approxi- 
mated, inflammation  is  set  up,  and  this  is  speedily  followed  by  an  effusion  of 
plastic  lymph,  not  only  upon  their  surface,  but  also  into  the  surrounding 
tissues.  The  interposed  layer,  hardly  as  thick  as  the  most  delicate  spider's 
web,  soon  becomes  organized,  by  an  interchange  of  vessels  and  nerves  be- 
tween the  opposite  sides,  and  thus  forms  the  bond  of  union  between  the 
divided  structures.  In  the  meantime  the  inflammation  gradually  subsides, 
the  surrounding  tissues  regain  their  accustomed  functions,  and  the  consoli- 
dation is  completely  established.  The  resulting  cicatrice  remains  rough  for 
some  time,  but  by  degrees  it  becomes  polished,  and  finally  assimilates  itself 
to  the  natural  skin,  except  that  it  is  whiter,  free  from  hair  and  sebaceous 
follicles,  and  less  capable  of  resisting  the  effects  of  disease. 

But  it  is  not  always  that  the  healing  process  advances  so  favorably  as  it 
has  just  been  described.  In  many  cases,  indeed,  it  is  materially  retarded, 
interrupted,  or  even  entirely  prevented.  Various  causes  may  contribute  to 
bring  about  tbis  untoward  result ;  of  which  the  most  common  are  the  pre- 
sence of  some  foreign  body  in  the  wound,  or  the  want  of  accurate  apposition 
of  its  edges,  too  much  motion  in  the  part,  improper  applications,  or  an  undue 
amount  of  morbid  action.  It  is  the  duty,  therefore,  of  the  practitioner  not 
only  to  attend  well  to  every  case  of  the  kind  in  the  first  instance,  but  to  watch 
it  most  sedulously  throughout  its  entire  progress,  inciting  action  when  it  is 
deficient,  and  repressing  it  when  it  is  too  high. 

If  the  symptoms  assume  an  untoward  tendency,  the  adhesive  action  threat- 
ening to  pass  into  the  suppurative,  the  sutures  and  plasters  should  immediately 
be  slackened,  and  recourse  be  had  to  the  water-dressing,  either  warm  or  cold, 
simple  or  medicated,  according  to  the  tolerance  of  the  part  and  system.  In 
general,  simple  water  will  be  found  to  answer  better  than  anything  else,  and 
may  often  be  advantageously  employed  from  the  very  commencement,  espe- 
cially if  the  wound  be  very  large,  in  anticipation  of  inordinate  action.  The 
diet,  bowels,  and  secretions  must  be  properly  regulated;  and  if  suppuration 
be  inevitable,  the  most  agreeable  and  soothing  application  will  generally  be 
a  light  emollient  cataplasm.  Gaping  of  the  wound  should  be  counteracted 
by  the  use  of  adhesive  strips,  aided  by  position,  and,  if  necessary,  by  a  few 
loose  stitches  and  the  bandage. 
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SECT.  III. — LACERATED  WOUNDS. 


A  lacerated  wound  is  a  lesion  in  which  the  tissues,  instead  of  being  smoothly 
divided  by  a  sharp  cutting  instrument,  are  torn  rudely  and  forcibly  asunder. 
The  edges  are  ragged  and  irregular,  there  is  little  pain  or  hemorrhage,  and 
the  surrounding  parts,  frequently  bruised  and  discolored,  are  cold  and  be- 
numbed. The  injury  most  commonly  occurs  in  factories,  grist-mills,  and 
steamboats,  from  the  clothes  and  limbs  being  accidentally  caught  in  the 
machinery.  Extensive  lacerations  are  often  caused  by  weapons  of  war;  by 
the  teeth  of  the  inferior  animals,  as  the  shark,  dog,  and  bear  ;  by  the  passage 
of  the  wheel  of  a  cart  or  carriage ;  and  by  falls  from  a  considerable  height,  in 
which  the  body  strikes  against  a  hard  and  projecting  object,  as  a  stone,  a 
post,  or  an  iron-railing. 

A  lacerated  wound  differs  from  an  incised  one,  1st,  in  the  slightness  of  the 
attendant  pain ;  2dly,  in  its  indisposition  to  bleed ;  3dly,  in  its  tendency  to 
suppurate  and  slough  ;  and,  4thly,  in  its  liability  to  be  followed  by  tetanus 
and  other  nervous  symptoms. 

The  pain  in  lacerated  wounds  is  generally  very  trifling ;  indeed,  instances 
are  frequently  met  with  in  which  it  is  entirely  absent,  the  patient  being  uncon- 
scious at  the  moment  and  for  some  time  afterwards  of  having  received  any  serious 
injury.  Thus  in  the  case  of  Wood,  the  miller,  as  detailed  by  Cheselden,  the 
arm  was  torn  off  at  the  shoulder,  and  yet  so  slight  was  the  pain  that  the  man 
was  not  aware  of  what  had  occurred  until  he  observed  the  limb  moving  round 
on  the  wheel.  I  have  seen  several  instances  in  which  the  tendons  of  the 
fingers,  along  with  a  portion  of  their  muscular  bellies,  were  pulled  out  with 
such  velocity  as  not  to  be  productive  of  the  least  local  distress,  the  patient 
not  being  conscious  of  having  been  injured  until  a  short  time  after  the 
accident.  When  the  lesion  is  very  grave  and  extensive,  as  when  a  limb  is 
suddenly  severed  from  the  trunk,  the  attendant  shock  must  necessarily  be  so 
severe  as  to  obliterate,  in  great  measure,  all  local  sensation.  Upon  the  occur- 
rence, however,  of  reaction,  the  pain  becomes  frequently  very  violent,  requiring 
large  doses  of  anodynes  for  its  suppression. 

The  absence  of  hemorrhage  in  a  lacerated  wound  forms  a  very  striking  fea- 
ture, and  is  the  direct  consequence  of  injury  done  to  the  vessels.  In  an  incised 
wound  there  is  no  impediment  to  the  flow  of  blood,  because  the  vessels  are 
divided  evenly;  in  a  lacerated  one,  on  the  contrary,  they  are  torn  into  shreds 
and  fragments,  which  readily  intercept  the  fluid  as  it  sweeps  over  them,  and 
thus  promote  the  formation  of  a  coagulum,  often  extending  high  up  into  the 
tube.  The  vessels,  moreover,  are  partially  paralyzed,  from  the  injury  sus- 
tained by  the  nervous  filaments  of  the  affected  parts;  hence  they  are  incapable 
of  contracting  upon  their  contents  and  of  propelling  them  onwards.  In 
addition  to  these  circumstances,  there  is  frequently,  especially  in  severe  lace- 
rations, excessive  prostration  of  the  system,  which  powerfully  contributes  to 
the  coagulation  of  the  blood,  and  the  formation  of  an  internal  clot.  This 
indisposition  to  hemorrhage  is  present  even  when  very  large  vessels  are 
wounded.  In  the  celebrated  case  of  Wood,  above  alluded  to,  the  arm  was 
torn  off  along  with  the  scapula,  and  yet  there  was  no  hemorrhage.  Many 
instances  of  a  similar  kind  have  been  published,  among  the  more  remarkable 
of  which  are  those  related  by  La  Motte,  Morand,  Carmichael,  Mussey,  Gib- 
son, and  Allan. 

Lacerated  wounds  are  frequently  deceptive  in  their  appearance,  the  amount 
of  injury  being  much  greater  than  the  surgeon  is  at  first  led  to  suppose.  The 
skin,  for  example,  may  be  affected  very  slightly,  perhaps,  indeed,  hardly  at  all, 
while  the  muscles,  aponeuroses,  vessels,  and  even  the  nerves  may  be  exten- 
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sivelv  severed,  or  torn  up.  In  many  cases  the  bones  are  crushed,  large  joints 
laid  open,  and  the  soft  structures  completely  pulpified.  Hence  too  much  cau- 
tion cannot  be  observed  in  our  examinations,  as  well  as  in  our  prognosis. 

The  treatment  of  a  lacerated  wound  is  to  be  conducted  upon  the  same 
general  principles  as  that  of  an  incised  one.  All  extraneous  matter  is  re- 
moved, the  vessels,  if  necessary,  are  tied,  the  parts  are  neatly  approximated, 
and  every  precaution  is  used  to  moderate  the  resulting  inflammation.  In 
applying  the  ligature,  care  is  taken  to  select  a  sound  portion  of  the  artery, 
otherwise  secondary  hemorrhage  will  almost  be  certain  to  follow  the  sloughing 
process.  "When  the  hemorrhage  is  venous,  it  may,  in  general,  be  promptly 
and  effectually  arrested  by  the  compress  and  roller,  which  should  be  so  arranged 
as  not  to  impede  the  return  of  the  blood  to  the  heart.  All  undue  constriction 
must  be  avoided.  Ligation  is  rarely  called  for,  even  when  the  largest  veins 
are  torn  across.  Although  it  is  not  probable,  from  the  ragged  character  of 
the  wound,  that  much  of  it  will  heal  by  the  adhesive  process,  yet  it  is  always 
best  to  treat  the  case  with  reference  to  this  object.  For  this  purpose  the 
edges,  after  having  been  neatly  trimmed,  are  lightly  approximated,  and  main- 
tained by  adhesive  strips,  supported  by  a  bandage ;  all  tension  is  carefully 
avoided  ;  and  large  interspaces  are  left  between  the  plasters  for  the  purpose 
of  drainage.  Sutures  may  usually  be  dispensed  with,  although  I  have  not 
the  same  dread  of  them  that  some  surgeons  have  ;  for  I  have,  in  many  cases, 
derived  the  greatest  benefit  from  their  employment,  while  I  have  rarely  seen 
them  do  any  harm.  They  should  never  be  retained  longer  than  forty-eight 
hours,  and  they  may  be  removed  even  earlier,  if  they  appear  to  act  injuriously. 
If  any  parts  are  entirely  deprived  of  vitality,  they  may  at  once  be  cut  away, 
but  as  there  must  generally  be  some  uncertainty  on  the  subject,  it  is  a  good 
rule  to  let  them  alone,  and  intrust  their  separation  to  the  efforts  of  nature  ; 
or,  at  any  rate,  to  wait  until  it  is  perfectly  certain  that  they  have  perished. 

To  moderate  the  inflammation,  the  water-dressing  is  used,  either  warm  or 
cold,  as  may  best  comport  with  the  comfort  of  the  patient.  On  the  appear- 
ance of  suppuration  it  may,  unless  acting  very  kindly,  give  way  to  the  linseed 
cataplasm,  which,  in  its  turn,  is  superseded  as  soon  as  the  granulating  process 
is  fairly  established,  by  the  opiate  cerate.  If  the  inflammation  run  very  high, 
threatening  to  terminate  in  gangrene,  purgatives  and  nauseants  are  freely  used, 
and  leeches  applied  to  the  parts  immediately  around  the  wound.  The  lancet 
is  rarely  required,  except  in  very  robust  and  plethoric  subjects,  in  whom,  under 
such  circumstances,  it  cannot  be  resorted  to  too  early  or  hardly  too  vigorously. 
Mercury  is  frequently  indicated  at  the  very  commencement  of  the  treatment, 
on  account  of  the  concomitant  derangement  of  the  biliary  and  digestive  ap- 
paratus, produced  by  the  shock  of  the  injury.  It  should  be  administered  in 
moderate  doses,  either  alone  or  in  combination  with  opium,  Dover's  powder, 
or  morphia  and  antimony.  Anodynes  must  be  freely  given  to  allay  pain  and 
insure  sleep.  Much  judgment  is  required  not  to  carry  the  depletion  too  far. 
In  all  cases  due  allowance  must  be  made  for  the  waste  which  must  necessarily 
attend  a  wound  of  this  description,  as  well  as  for  the  depression  which  the 
system  experiences  in  the  first  instance,  and  which  often  continues  to  exert  its 
baneful  influence  for  days  and  weeks  together. 

Secondary  hemorrhage  may  arise  as  soon  as  reaction  takes  place,  or  it  may 
be  postponed  until  the  sloughs  begin  to  separate.  In  the  latter  case,  it  will 
not  be  likely  to  occur  before  the  fifth  or  sixth  day.  When  there  is  reason  to 
expect  such  an  event,  as  there  will  be  when  a  considerable  sized  artery  is  im- 
plicated, the  patient  should  be  most  sedulously  watched  until  the  crisis  is  past, 
a  tourniquet  being  placed  loosely  around  the  limb,  and  the  nurse  instructed  in 
its  use,  so  as  to  be  fully  prepared  to  meet  the  emergency  the  moment  it  arises. 
For  the  want  of  such  precaution  life  might  be  destroyed  in  a  few  minutes, 
before  it  is  possible  for  the  attendant  to  reach  the  bedside. 
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Tetanus  is  most  frequently  met  with  in  nervous,  irritable  subjects  during 
the  prevalence  of  hot,  or  damp,  chilly  weather,  and  often  arises  without  any 
obvious  cause,  either  as  it  respects  the  wounded  part  or  the  system.  Large 
closes  of  anodynes,  especially  of  opium  and  assafcetida,  will  usually  promptly 
arrest  it  in  its  earlier  stages,  but  when  fully  developed  it  almost  always  proves 
fatal,  no  matter  what  treatment  may  be  employed. 

When  the  laceration  is  seated  in  an  extremity  and  involves  important  ves- 
sels and  nerves,  or  when  it  is  accompanied  by  a  comminuted  fracture,  a  com- 
pound dislocation,  or  a  disorganized  state  of  the  soft  parts,  the  probability  is 
that  amputation  will  be  required.  Should  this  be  decided  upon,  the  proper 
period  for  performing  the  operation  is  as  soon  as  reaction  is  fully  established. 
If  it  be  undertaken  while  the  patient  is  pale,  faint,  and  nearly  pulseless,  he 
will  be  almost  certain  to  die  from  the  immediate  shock  of  the  operation,  or, 
at  all  events,  within  a  few  hours  after,  from  an  inability  to  recover  from  the 
effects  of  it.  On  the  other  hand,  the  amputation  should  never  be  postponed 
until  the  system  has  been  assailed  by  inflammation,  since  this  would  equally 
compromise  the  result.  The  time  for  interfering,  then,  is  when  the  heart  has 
resumed  its  wonted  action,  the  pulse  reappeared  at  the  wrist,  the  color  re- 
turned to  the  face,  and  the  warmth  been  re-established  in  the  extremities ; 
then,  but  not  until  then,  do  we  operate. 


SECT.  IV. — CONTUSED  WOUNDS. 

A  wound  is  said  to  be  contused  when  the  parts,  instead  of  being  neatly 
divided  by  a  sharp  instrument,  are  bruised  and  severed  by  an  obtuse  body, 
its  edges  being  ragged  and  shreddy.  The  injury  may  happen  in  a  great 
variety  of  ways,  as  from  a  blow  with  a  heavy  bludgeon,  the  kick  of  a  horse, 
the  passage  of  the  wheel  of  a  carriage,  the  contact  of  a  partially  spent  ball, 
or  the  explosion  of  a  gun,  shell,  or  rocket.  An  ugly  contused  wound  is  occa- 
sionally received  by  a  fall  from  a  considerable  height,  in  which  the  person 
alights  among  sharp  and  disjointed  stone,  upon  a  pile  of  timber,  or  upon  a 
mass  of  rubbish.  The  most  severe  accident,  however,  of  this  kind  is  that 
which  follows  the  passage  of  the  wheel  of  a  railroad  car,  in  which  the  body 
is  often  mangled  in  the  most  frightful  manner,  the  soft  parts  being  literally 
pulpified  and  the  bones  ground  to  pieces. 

The  effects  of  a  contused  wound  are  various.  When  the  injury  is  very 
severe  life  may  be  destroyed  on  the  spot,  just  as  in  a  gunshot  wound,  from 
shock  or  loss  of  blood,  and  without  any  attempt  whatever  at  reaction.  In 
the  milder  forms,  however,  the  consequences  may  be  very  trifling.  From  the 
manner  in  which  the  structures  are  bruised  there  is  generally  but  little  pain  in 
the  first  instance  and  for  some  time  afterwards  ;  the  part  feels  merely  stiff  and 
benumbed,  perhaps  somewhat  sore  and  tender;  by  and  by,  however,  when  in- 
flammation arises,  the  pain  is  often  considerable,  while  in  some  instances  it  is 
extremely  severe.  When  the  injury  is  extensive,  there  is  always  great  shock 
to  the  whole  system  ;  the  patient  is  deadly  pale,  and  almost  bereft  of  con- 
sciousness, with  hardly  any  pulse  at  the  wrist,  and  great  coldness  of  the  ex- 
tremities. When  he  recovers  from  this  state  he  is  apt  to  suffer  from  vomiting 
and  various  nervous  disorders.  If  the  weather  be  hot,  or  the  constitution 
unusually  irritable,  he  may  be  seized  with  locked  jaw.  Neuralgia  is  also  liable 
to  occur  as  a  sequel  of  such  accidents. 

Another  peculiarity  of  the  contused  wound  is  the  trifling  hemorrhage  which 
usually  attends  it ;  resembling,  in  this  particular,  the  lacerated  and  punctured 
wound.  The  vessels  being  bruised  and  paralyzed,  are  unable  to  propel  their 
contents,  which,  in  consequence,  almost  instantly  coagulate,  thus  opposing  an 
effectual  barrier  to  the  effusion  of  blood,  which  is  also,  at  the  same  time,  in 
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many  cases,  if  not  generally,  deprived  of  its  vitality  in  the  midst  of  the  in- 
jured and  perhaps  pnlpified  tissues.  When,  however,  the  lesion  is  very  Blight, 
the  vessels  are  sure  to  throw  out  more  or  less  blood,  although  the  flow  is  never 
copious,  except  when  a  considerable  sized  artery  has  been  laid  open,  when  it 
may  be  so  great  as  to  prove  fatal  in  a  few  minutes.  Much,  then,  will  depend, 
in  every  case,  as  far  as  bleeding  is  concerned,  upon  the  extent  and  particular 
character  of  the  lesion  sustained  by  the  coats  of  the  vessels,  and  also,  but  in 
a  minor  degree,  upon  the  injury  inflicted  upon  the  blood  itself. 

Although  there  is  frequently" little  or  no  bleeding  in  a  wound  of  this  kind 
immediately  after  its  occurrence,  yet  there  is  generally,  if  the  injury  be  at  all 
extensive,  great  danger  of  secondary  hemorrhage.  The  period  at  which  this 
will  be  likely  to  happen  is  when  the  sloughs  begin  to  separate,  which,  on  an 
average,  will  be  from  the  fifth  to  the  tenth  day,  according  to  the  size  of  the 
breach  and  the  amount  of  the  concomitant  contusion.  Hence,  as  in  lacerated 
and  gunshot  wounds,  the  patient  should  always  be  diligently  watched  during 
this  period,  lest,  hemorrhage  coming  on  unexpectedly,  he  should  perish  before 
he  can  obtain  assistance. 

Contused  wounds  rarely  heal  by  the  first  intention  ;  the  parts  are  too  much 
bruised  to  enable  their  vessels  to  pour  out  plastic  matter  ;  the  inflammation 
is  often  extremely  severe,  and  the  surgeon  is  fortunate  if  he  can  restrain  it 
within  the  limits  of  suppuration,  and  prevent  the  occurrence  of  gangrene. 
The  latter  event  is  by  no  means  uncommon  when  the  lesion  is  at  all  severe, 
and  there  are  few  cases  of  the  kind  in  which  more  or  less  tissue  is  not  deprived 
of  vitality  during  the  infliction  of  the  injury.  Under  such  circumstances 
sloughing  will  of  course  be  inevitable. 

Lesions  of  this  kind  are  often  followed  by  large  abscesses,  particularly  when 
they  occur  upon  the  scalp,  on  the  hands  and  feet,  and  deep  among  the  muscles 
of  the  thigh,  abdomen,  back,  and  shoulders.  The  pus  is  sometimes  exten- 
sively diffused  beneath  the  muscles,  and  is  frequently  preceded  by  erysipela- 
tous inflammation,  especially  in  nervous,  irritable,  and  intemperate  individ- 
uals. 

Serious  injury  is  occasionally  inflicted  upon  the  trunk  or  upon  a  limb,  without 
any  outward  evidence  whatever  of  the  fact,  perhaps  not  even  the  slightest 
bruise,  scratch,  or  discoloration  of  the  surface.  Such  accidents  are  most  fre- 
quently caused  by  the  passage  of  the  wheel  of  a  carnage,  the  kick  of  a  horse, 
machinery  in  rapid  motion,  or  the  blow  of  a  cannon  ball,  and  are  easily 
accounted  for  by  the  elasticity  of  the  common  integuments,  which  enables 
them  to  glide  out  of  the  way  of  the  vulnerating  body,  while  the  other  and 
deeper-seated  structures,  which  are  destitute  of  this  property,  are  sometimes 
completely  destroyed  by  its  contact,  the  vessels  and  nerves  being  cut  to  pieces, 
the  muscles  torn  into  shreds,  the  bones  mashed,  and  the  largest  joints  laid  open. 
The  scalp  is  sometimes  extensively  detached  from  the  cranium  by  a  fall  upon 
the  head  without  any  external  wound,  and  a  partially  spent  cannon  ball,  strik- 
ing the  belly  obliquely,  has  been  known  to  tear  open  the  bowels,  spleen,  and 
liver,  without  leaving  any  mark  or  trace  whatever  upon  the  skin.  Such  in- 
juries, which  are,  to  all  intents  and  purposes,  subcutaneous  wounds,  are  pecu- 
liarly severe,  and  are  liable  to  be  followed  by  the  worst  consequences ;  often 
proving  fatal  on  the  instant,  or,  subsequently,  from  the  effects  of  inflamma- 
tion. 

Differing  from  the  lesions  now  described  are  what  may  be  called,  in  the 
strict  sense  of  the  term,  contusions,  that  is,  injuries  of  the  organs  and  textures 
without  any  actual  division  of  substance,  except  upon  a  small  scale,  implicat- 
ing chiefly  the  more  minute  vessels  and  nerves,  along  with  the  connective 
tissues.  Of  this  form  of  accident  the  "black  eye,"  the  result  of  pugilistic 
rencontre,  affords  an  excellent  illustration  ;  as  does  also  the  bruise  upon  the 
scalp  from  a  blow  with  a  stick.     The  immediate  effect  of  such  an  injury  is  an 
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extravasation  of  blood  from  the  rupture  of  the  smaller  vessels  of  the  part, 
and  more  or  less  discoloration  of  the  surface,  usually  of  a  reddish,  bluish,  or 
purplish  tint,  with  a  sense  of  numbness  and  a  dull,  heavy  pain.  The  quan- 
tity of  blood  poured  out  varies  from  a  few  drops  to  many  ounces,  according 
to  the  extent  of  the  lesion,  the  size  of  the  vessels,  and  the  nature  of  the  affected 
structures  ;  it  is  seldom  considerable,  unless  there  is  an  abundance  of  cellular 
substance,  when  it  may  be  very  great,  as  well  as  widely  diffused.  When  the 
fluid  presents  itself  as  an  infiltration,  it  constitutes  what  is  technically  called 
an  ecchymosis,  of  which  a  good  example  is  afforded  in  the  extravasation  which 
occurs  in  the  submucous  cellular  tissue  of  the  conjunctiva  after  a  blow  upon 
the  eye  in  an  ordinary  fight.  If,  on  the  other  hand,  the  blood  is  collected  in 
a  small  circumscribed  spot,  the  affection  takes  the  name  of  "thrombus,"  while 
the  term  "depot"  is  employed  to  designate  it  when  it  is  large  and  concen- 
trated. This  distinction  is  not  without  its  practical  value,  and  therefore  de- 
serves to  be  borne  in  mind.  The  accumulations  of  blood  which  occur  on  the 
child's  head,  and  in  the  labium  of  the  mother,  during  severe  and  protracted 
labor,  are  good  illustrations  of  a  sanguineous  depot,  which  is  often  met  with 
upon  a  large  scale  in  severe  contusions,  both  with  and  without  wound.  When 
the  extravasation  is  copious,  it  is  to  be  assumed,  whatever  may  be  its  form, 
that  it  has  been  caused  by  the  rupture  of  some  of  the  larger  vessels,  and  hence 
such  an  occurrence  should  always  be  regarded  as  one  of  a  serious  character, 
often  placing  limb  and  life  in  jeopardy. 

In  the  treatment  of  contused  wounds  three  leading  objects  are  to  be  kept 
in  view ;  the  first  is  to  arrest  hemorrhage,  the  second  to  limit  inflammation, 
and  the  last  to  promote  the  absorption  of  effused  blood. 

The  hemorrhage  is  to  be  controlled  in  the  usual  manner ;  by  compression 
and  cold  applications,  if  it  be  slight,  or  venous,  and  by  ligature,  if  it  be  co- 
pious and  arterial.  When  the  bleeding  vessel  is  concealed,  as  when  the 
wound  is  subcutaneous,  it  may  be  extremely  difficult  to  find  it,  owing  to  the 
bruised  and  injected  state  of  the  parts,  which  often  renders  the  search  one 
of  great  labor  and  annoyance  ;  still,  it  is  our  only  resource,  and  the  sooner, 
therefore,  the  operation  is  performed  the  better,  for  it  will  certainly  not  at 
all  facilitate  the  undertaking,  if  we  wait  until  the  supervention  of  inflamma- 
tion. If  the  obstacles  be  unusually  great,  or  if,  in  our  attempt  to  tie  the 
artery  at  the  seat  of  injury,  we  should  be  compelled  to  interfere  with  import- 
ant structures,  it  will  be  well  to  secure  the  vessel  at  some  distance  above  the 
wound ;  trusting  that  the  recurrent  bleeding  will  cease  spontaneously,  or 
under  the  influence  of  systematic  and  persistent  compression. 

Although  we  can  hardly  expect  to  obtain  much,  if  any,  union  by  the  first 
intention  in  a  contused  wound,  still  it  will  do  no  harm  to  try ;  for  such  an 
attempt  will  certainly  not  make  matters  any  worse.  We  should,  therefore, 
always  proceed  as  if  such  an  occurrence  were  not  only  practicable  but  pro- 
bable ;  with  this  view  the  edges  of  the  wound  should  be  as  nicely  approxi- 
mated as  possible,  care  being  taken  of  course  not  to  draw  them  together  at 
all  tightly  ;  for  due  allowance  must  be  made  for  swelling  and  drainage,  which 
will  always  be  more  or  less  considerable  in  this  class  of  lesions.  No  fear 
need  be  entertained  respecting  the  use  of  sutures,  provided  they  be  intro- 
duced loosely,  and  not  too  numerously.  I  never  hesitate  to  employ  them  in 
such  cases,  with  the  restrictions  here  specified,  and  am  not  aware  that  I  have 
ever  seen  any  ill  effects  from  them.  It  is  only  when  they  produce  tension,  or 
when  they  are  made  to  embrace  improper  tissues,  that  they  are  likely  to  prove 
prejudicial.  The  same  remarks  are  applicable  to  adhesive  strips  ;  they  can- 
not be  dispensed  with,  but  it  is  plainly  our  duty  to  apply  them  with  great 
care,  and  in  such  a  manner  as  to  leave  free  room  for  the  escape  of  fluids. 
Some  authors  advise  that  the  edges  of  the  wound  should  be  neatly  trimmed 
prior  to  their  approximation,  but  such  a  procedure  is  never  justifiable,  un- 
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less  it  is  perfectly  clear  that  the  tissues  are  dead,  or  unless  they  are  so  rag- 
ged and  irregular  as  to  render  it  impossible  to  effect  accurate  apposition.  It 
will  generally  be  well  to  intrust  this  matter  to  nature,  permitting  her  to  do 
as  she  may  consider  best. 

A  few  sutures  and  adhesive  strips  are  usually  the  only  dressings  that  will 
be  required.  The  parts,  having  been  properly  arranged,  should  be  kept  con- 
stantly wet  with  evaporating  lotions,  of  which  alcohol  and  water,  in  the  pro- 
portion of  one  part  of  the  former  to  five  of  the  latter,  will  generally  be  the 
best.  Weak  solutions  of  acetate  of  lead  or  Goulard's  extract  will  also  be 
serviceable.  Such  cases  are  generally  benefited  by  slightly  stimulating  ap- 
plications, which  seem  to  have  the  power  of  giving  tone  to  the  weakened 
vessels,  and  thus  warding  off  erysipelas,  which  is  so  frequent  a  result  of  this 
lesion  when  treated  in  the  ordinary  manner.  Leeches  and  iodine  may  be- 
come necessary  when  the  inflammation  is  very  active,  and  in  this  case  too  a 
poultice  will  generally  be  found  to  be  more  grateful  than  cold  water  or 
astringent  lotions.  The  bowels  must  be  maintained  in  a  soluble  state ;  but 
the  greatest  care  must  be  taken  to  guard  against  severe  purgation,  and,  in 
fact,  against  all  active  depletion.  Due  allowance  must  be  made,  in  every 
case,  for  the  profuse  discharges  which  are  so  liable  to  follow  contused  wounds. 
If  mortification  should  occur,  the  treatment  will  not  differ  from  that  conse- 
quent upon  ordinary  inflammation.  Pain  and  nervous  symptoms  are  con- 
trolled by  anodynes  and  antispasmodics.  When  granulations  begin  to  spring 
up,  the  milder  ointments  will  come  in  play,  and  will  advantageously  super- 
sede the  warm  and  cold  applications ;  the  former  proving  now  too  relaxing, 
and  the  latter  too  repressing. 

The  removal  of  extravasated  blood  is  best  promoted  by  the  tincture  of 
arnica,  in  the  proportion  of  three  ounces  to  the  pint  of  water,  diligently 
applied  with  patent  lint;  and  by  cold  astringent  lotions,  such  as  acetate  of 
lead,  Goulard's  extract,  alum,  and  hydrochlorate  of  ammonia.  After  the 
lapse  of  a  few  days,  the  part  may  be  frequently  bathed  with  spirits  of  cam- 
phor, or  soap  liniment ;  painted  with  the  dilute  tincture  of  iodine  ;  or  covered 
with  a  poultice  made  of  crumbs  of  bread  and  common  salt,  or  of  the  bruised 
roots  of  briony.  Under  this  treatment  an  ordinary  ecchymosis  will  often 
vanish  in  a  few  days ;  in  the  more  severe  cases  a  much  longer  time  may  be 
required. 

When  the  extravasated  blood  appears  in  the  form  of  a  depot,  or  as  a  con- 
centrated collection,  attended  with  marked  tension  of  the  integuments,  the 
speediest  way  of  getting  rid  of  it  is  to  make  a  small  opening,  just  sufficient 
to  permit  the  blood  to  drain  off,  if  it  be  fluid,  or  to  be  squeezed  out,  if  it  be 
coagulated.  The  walls  of  the  sac  are  then  approximated  by  a  compress  and 
bandage,  and  irritation  is  kept  down  by  the  ordinary  antiphlogistic  means. 

Cavalry-men  and  grooms  are  exposed  to  a  severe  form  of  contusion  of  the 
tibia,  from  the  kick  of  the  horse.  The  accident  is  liable  to  be  followed  by 
violent  inflammation,  with  a  tendency  to  erysipelas  and  diffused  abscess. 
Recovery  is  often  slow,  and  suffering  great,  especially  if  there  has  been  much 
concussion  of  the  bone,  or  extensive  injury  of  the  periosteum.  The  treat- 
ment is  conducted  upon  general  principles,  with  the  addition  of  free  incisions 
to  liberate  the  soft  parts,  the  knife  grating  against  the  surface  of  the  bone, 
as  in  the  operation  for  whitlow. 


SECT.  V. — rUNCTURED  WOUNDS. 

A  punctured  wound  is  a  peculiar  injury,  deriving  its  name  from  the  nature 
of  the  instrument  with  which  it  is  inflicted,  aud  the  manner  in  which  the 
tissues  are  divided.     It  comprehends  all  those  lesions  which  are  produced 
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by  nails,  splinters  of  wood,  thorns,  pins,  needles,  pieces  of  bone,  or  fragments 
of  glass  :  or  by  the  thrust  of  a  dirk,  bayonet,  lance,  sword,  or  any  other 
sharp-pointed  weapon.  The  operation  of  tapping  affords  a  familiar  instance 
of  such  a  wound.  The  sting  of  the  bee,  wasp,  and  other  insects,  and  the 
bite  of  the  snake,  dog,  rat,  and  other  animals  are  all  examples  of  this  class 
of  injuries,  with  this  difference,  however,  that  most  of  them  are  inoculated 
with  the  peculiar  poison  secreted  by  these  creatures,  and  hence  they  naturally 
come  to  be  considered  separately.  In  common,  every-day  life,  punctured 
wounds  are  most  frequently  met  with  in  the  hands  and  feet  of  the  working 
classes.  In  dissecting  and  sewing  up  dead  bodies  the  physician  often  punc- 
tures his  fingers,  and  sometimes  suffers  severely  in  consequence,  apparently, 
from  the  introduction  of  a  peculiar  septic  virus,  generated  either  during  the 
act  of  dying  or  shortly  after  death. 

Punctured  wounds  vary  much  in  their  extent,  direction,  and  character; 
thus,  they  may  be  superficial  or  deep,  narrow  or  wide,  straight  or  crooked, 
simple  or  complicated ;  circumstances  which  will  necessarily  exert  more  or 
less  influence  upon  their  prognosis,  treatment,  and  termination.  Their 
depth  is  usually  much  greater  than  their  width  ;  hence  it  is  often  extremely 
difficult  to  determine  the  amount  of  injury  done  to  the  parts  in  which  they  are 
situated. 

A  punctured  wound  is  peculiar,  not  only  as  it  respects  the  mode  of  its 
production,  but  also  in  regard  to  its  effects.  The  tissues  are  forcibly  pressed 
asunder,  and,  consequently,  more  or  less  contused,  if  not  also  a  good  deal 
lacerated.  The  wound  made  by  the  bite  of  mau  and  the  inferior  animals  is 
usually  both  a  punctured  and  a  lacerated  wound ;  so  also  when  a  splinter  of 
wood,  or  a  similar  body,  is  violently  driven  into  the  flesh  during  an  engage- 
ment on  shipboard,  or  when  a  person  is  suspended  by  a  hook  or  impaled  upon 
a  railing.  A  needle,  nail,  or  bone,  on  the  contrary,  usually  makes  a  purely 
punctured  wound. 

The  pain  attendant  upon  such  an  injury  is  frequently  most  excruciating, 
depending  evidently,  not  so  much  upon  the  extent  of  the  lesion,  as  upon  the 
injury  sustained  by  the  nerves  of  the  part,  and  the  bruised  and  condensed 
state  of  the  tissues.  Hence  the  suffering,  which  is  often  immediate,  is  sure 
to  be  immensely  increased  if  the  resulting  inflammation  is  at  all  severe.  It 
is  always  greatest,  other  things  being  equal,  in  persons  of  a  nervous,  irritable 
temperament.  Much  also  will  depend,  in  this  respect,  upon  the  nature  of 
the  vulnerating  body.  The  puncture,  for  example,  made  in  the  operation  of 
tapping  the  abdomen  with  a  trocar  generally  causes  but  little  uneasiness, 
while  that  of  a  nail,  penetrating  the  sole  of  the  foot,  deep  down  among  the 
muscles,  usually  produces  the  most  intense  agony.  Violent  nervous  symp- 
toms often  supervene  upon  such  accidents,  and  in  hot  climates,  as  well  as 
in  the  hot  seasons  in  the  colder  latitudes,  tbey  are  liable  to  be  followed 
by  tetanus,  especially  among  negroes  and  the  more  intemperate  classes  of 
whites. 

Punctured  wounds  are  rarely  attended  with  much  hemorrhage,  indeed  fre- 
quently hardly  any  at  all ;  if  a  large  artery,  however,  has  been  penetrated, 
then  the  bleeding  may  not  only  be  copious,  but  fatal,  and  that  perhaps  on 
the  instant.  The  thrust  of  a  sword,  lance,  dirk,  or  bayonet  into  the  chest, 
abdomen,  neck,  or  thigh,  often  literally  taps  the  vessels,  destroying  the  pa- 
tient in  a  few  minutes.  The  shock  of  such  a  lesion,  too,  may  prove  to  be  of 
consequence;  even  a  slight  puncture  is  sometimes  followed  by  excessive 
prostration,  and  it  has  been  found  that  soldiers,  during  engagements,  are 
seldom  able  to  continue  the  fight  beyond  a  few  minutes  after  they  have  been 
deeply  pricked  by  the  point  of  any  of  these  weapons.  The  shock  of  the  sys- 
tem is  excessive,  and  the  patient  soon  falls  into  a  fatal  syncope. 

Another  peculiarity  of  punctured  wounds  is  their  liability  to  be  followed 
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by  erysipelas,  angeioleucitis,  abscess,  contraction  of  the  limbs,  and  wasting 
of  the  muscles.  Mortification  will  not  be  likely  to  ensue  unless  the  main 
artery  or  nerve  of  an  extremity  has  been  severed,  or  the  system  at  the  time 
of  the  injury  is  in  a  bad  condition.  Punctured  wounds  of  the  scalp,  hands, 
and  feet  are  particularly  prone  to  be  followed  by  severe  nervous  and  inflam- 
matory symptoms,  and  also  by  erysipelas,  the  latter  generally  coming  on 
within  less  than  thirty  hours  after  the  infliction  of  the  injury.  When  the 
lymphatic  vessels  become  involved,  as  they  often  do,  the  disease  is  indicated 
by  a  red  line  extending  from  the  seat  of  the  injury  towards  the  nearest  lym- 
phatic ganglions.  A  similar  phenomenon,  along  with  more  or  less  indura- 
tion, is  witnessed  when  the  veins  participate  in  the  mischief;  an  occurrence 
by  no  means  uncommon. 

The  secondary  effects  of  punctured  wounds  are  often  very  serious,  entailing 
much  suffering,  with  occasional  deformity  and  loss  of  limb,  and  demanding 
much  care  on  the  part  of  the  practitioner.  Needles,  pins,  fragments  of  glass, 
and  pieces  of  bone  sometimes  enter  the  tendons,  ligaments,  and  aponeuroses, 
and  causing  severe  and  protracted  irritation,  ultimately  lead  to  irremediable 
contraction. 

The  treatment  of  punctured  wounds  consists,  first,  in  the  extraction  of  the 
foreign  body,  in  case  it  has  not  been  already  dislodged  ;  secondly,  in  check- 
ing hemorrhage;  and  thirdly,  in  moderating  inflammation  and  preventing  the 
development  of  nervous  symptoms. 

To  determine  whether  any  extraneous  matter  remains  in  the  wound,  all 
that  is  necessary,  in  most  cases,  is  simply  to  inspect  the  vulnerating  body. 
If  this  exhibit  marks  of  fracture,  the  probability  is  that  a  part  of  it  has  been 
left  behind,  if  so,  the  probe  and  finger  will  assist  in  detecting  it.  Should  the 
wound,  however,  be  very  deep  and  narrow,  it  may  be  necessary,  before  this 
can  be  done,  to  make  an  incision,  the  extent  of  which  must  depend  upon  the 
circumstances  of  each  particular  case,  the  only  care  to  be  observed  being  the 
avoidance  of  important  structures,  especially  vessels,  nerves,  and  tendons. 

When  a  needle  or  other  slender  substance  is  imbedded  in  the  flesh,  or 
buried  in  the  cellular  tissue,  we  may  often  succeed  in  detecting  it  by  folding 
up  the  skin  over  it,  or  making  gentle  and  systematic  pressure  with  the  ends 
of  the  forefingers  at  its  supposed  site,  which  is  generally  indicated,  at  least  in 
recent  cases,  by  a  little  puncture,  perhaps  not  as  large  as  a  flea-bite,  upon 
the  surface.  Sometimes  the  local  pain  or  tenderness  affords  valuable  infor- 
mation as  to  the  precise  spot  where  the  needle  is  lodged.  I  never  hesitate, 
when  there  is  reason  to  believe  that  the  foreign  body  has  been  retained,  to 
make,  if  necessary,  a  free  incision  for  the  purpose  of  extracting  it ;  it  is  much 
better  to  do  this  at  once  than  to  temporize  with  the  case,  and  to  wait  until 
bad  symptoms  arise,  when  such  a  procedure  becomes  inevitable,  although  it 
may  now  be  too  late  to  prevent  altogether  its  bad  effects. 

In  the  sole  of  the  foot  pieces  of  bone,  glass,  and  other  small  bodies  are 
sometimes  buried  deeply  beneath  the  plantar  aponeurosis,  where  it  is  often 
quite  impossible  to  detect  their  presence,  however  carefully  searched  for.  I 
well  remember  a  case  of  this  kind  which  fell  under  my  observation  many  years 
ago,  in  a  most  interesting  boy,  nine  years  old,  who  lost  his  life  from'  this 
cause.  As  he  was  running  about  barefoot  one  morning,  he  trod  upon  a 
chicken  bone,  a  fragment  of  which,  nearly  an  inch  long,  entered  the  sole  of 
the  foot,  lodging  deeply  in  the  substance  of  the  flexor  muscles,  in  contact 
with  the  metatarsal  bones.  Pain  and  swelling  followed,  but  still  the  boy 
walked  about  for  upwards  of  a  fortnight,  limping  of  course  ;  the  weather,  in 
the  meantime,  being  excessively  hot.  Suddenly  symptoms  of  tetanus  came 
on  ;  Professor  Willard  Parker,  then  my  colleague,  and  I  now  saw  the  case, 
and,  although  we  made  every  effort  to  discover  the  foreign  body,  yet  such 
was  the  swelling  of  the  part  and  the  depth  at  which  it  was  situated  that  we 
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could  not  detect  it.  Death  followed  in  a  few  days,  when  we  found  it  so 
completely  buried  that  it  required  a  very  elaborate  dissection  to  remove  it. 

The  bleeding  in  punctured  wounds  generally  ceases  spontaneously  ;  if  a 
large  artery  has  been  laid  open,  or  divided,  it  must  be  exposed,  and  tied  at 
each  extremity,  in  the  usual  manner.  If  this  cannot  be  done,  compression 
may  be  tried,  as  in  the  treatment  of  aneurism  ;  or,  this  failing,  or  not  being 
deemed  admissible,  the  main  trunk  of  the  vessel  is  tied  at  some  distance  from 
the  injury. 

To  prevent  the  occurrence  of  severe  pain  and  nervous  distress  a  full  ano- 
dyne should  always  be  given,  if  the  case  be  at  all  severe,  immediately  after 
the  accident,  and  the  part  wrapped  up  in  flannels,  wrung  out  of  warm  water 
and  laudanum  and  frequently  renewed.  If  the  general  health  suffer,  a  dose 
of  calomel  should  be  administered,  followed  by  oil  or  senna.  If  fever  arise, 
the  antimonial  and  saline  mixture  with  morphia  may  be  required,  to  act  on 
the  skin  and  bowels,  and  to  allay  pain  and  induce  sleep.  If  matter  threaten 
to  form,  as  indicated  by  the  tension  and  throbbing  of  the  part,  free  incisions 
must  be  made  ;  erysipelas,  angeioleucitis,  and  phlebitis  must  be  treated  in 
the  usual  manner.  Nervous  symptoms  must  be  met  with  the  liberal  use  of 
morphia  and  tartar  emetic. 

Along  our  Indian  borders  very  severe  wounds,  of  a  punctured  character, 
or  partly  of  a  punctured,  and  partly  of  an  incised  nature,  are  often  inflicted 
with  the  arrow,  which,  as  is  well  known,  is  capable  of  being  projected,  with 
extraordinary  precision,  to  a  great  distance.  Being  usually  made  of  the 
young  willow,  or  other  suitable  wood,  it  varies  in  length  from  two  feet  to  two 
feet  and  a  half,  and  is  feathered  in  the  greater  part  of  its  extent,  in  order  to 
facilitate  its  movements  and  increase  its  speed  through  the  air.  The  head  is 
generally  furnished  with  a  spear-shaped  piece  of  flint,  obsidian,  or  iron. 
This,  which  is  technically  termed  the  point  of  the  weapon,  is  of  a  flattened 
conical  figure,  its  length  from  base  to  apex  ranging  from  three-quarters  of 
an  inch  to  an  inch  and  a  half;  the  corners,  or  angles,  project  in  a  line  with 
the  side  of  the  free  extremity,  and  are  usually  upwards  of  an  inch  in  width, 
the  whole  arrangement  being  such  as  to  enable  the  instrument  to  operate  on 
the  principle  of  the  barb  of  a  fish-hook.  Thus  constructed,  the  point  is 
securely  fixed  in  a  notch  on  the  head  of  the  arrow  by  means  of  the  tendinous 
shreds  of  the  deer,  coated  over  with  the  resin  of  the  fir-tree. 

It  is  supposed  that  many  of  our  Indian  tribes  poison  their  arrows,  so  as  to 
inflict  a  more  deadly  wound;  but  I  am  informed  by  an  old  pupil,  Dr.  William 
F.  Edgar,  of  the  army,  that  this  practice  is  peculiar  to  the  savages  inhabiting 
the  mountainous  regions  watered  by  Pitt  River,  one  of  the  northern  branches 
of  the  Sacramento.  These  people,  it  is  said,  use  the  poison  of  the  rattle- 
snake, by  grinding  the  dried  head  of  that  reptile  into  an  impalpable  powder, 
which  is  then  applied  by  means  of  the  putrid  blood  and  flesh  of  the  dog  to 
the  point  of  the  weapon,  the  wound  of  which  proves  speedily  mortal. 

Dr.  T.  C.  Henry,  an  army  surgeon,  writes  me  that  wounds  made  by 
arrows  often  partake  of  the  nature  of  incised  wounds,  or  of  those  caused  by 
the  thrust  of  the  small  sword.  The  iron  heads  of  these  weapons  are  exceed- 
ingly thin,  and  being  propelled  with  great  force,  make  a  clean  cut,  a  portion 
of  which  not  unfrequently  unites  by  the  first  intention.  Unless  an  important 
vessel  is  laid  open,  such  wounds  seldom  bleed  much.  Sometimes  the  head 
of  the  arrow  is  broken  off  deep  in  the  flesh,  thus  requiring  a  tedious  dissec- 
tion for  its  removal. 
vol.  I. — 21 
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Wounds  inflicted  by  the  bite  of  the  human  subject  and  of  the  inferior 
animals,  as  the  dog,  cat,  or  rat,  partake  of  the  nature  of  contused,  lacerated, 
and  punctured  wounds.  Such  lesions  are  by  no  means  uncommon,  and,  from 
the  danger  which  so  often  attends  them,  are  worthy  of  more  attention  than 
they  have  hitherto  received.  I  have  seen  quite  a  number  of  cases  of  severe 
suffering  occasioned  by  wounds  received  upon  the  fingers  in  the  act  of  strik- 
ing persons  upon  the  mouth.  The  inflammation  consequent  upon  such 
injuries  is  prone  to  assume  an  erysipelatous  character,  especially  if,  at  the 
time  of  the  accident,  the  constitution  happened  to  be  in  a  deranged  state, 
and  it  is  sometimes  so  violent  as  to  be  followed  by  mortification.  In  1851, 
a  distinguished  jurist  struck  a  man  upon  the  mouth,  wounding  his  finger 
slightly  against  his  teeth.  Erysipelas  promptly  supervened,  and  the  hand 
had  to  be  amputated;  subsequently  the  disease  reappeared  in  the  stump, 
aud  necessitated  the  removal  of  the  arm. 

The  following  cases  will  serve  as  illustrations  of  this  class  of  injuries,  of 
which  I  believe  no  account  has  yet  appeared  in  any  of  our  systematic  treatises 
on  surgery. 

Mary  Jackson,  aged  47,  always  in  good  health,  struck  the  back  of  her 
hand  against  the  tooth  of  a  servant  girl,  producing  the  merest  scratch  of  the 
skin  over  the  knuckle  of  the  right  index-finger;  the  part  bled  only  a  few 
drops,  and  caused  hardly  any  pain  at  the  time.  Within  two  hours  afterwards, 
however,  it  began  to  throb  and  ache,  the  pain  extending  up  the  hand,  and 
thence  gradually  up  the  limb  as  far  as  the  axilla,  where  considerable  enlarge- 
ment of  the  lymphatic  ganglions  soon  took  place.  The  forefinger  swelled 
rapidly,  and  to  an  enormous  degree ;  the  hand  and  arm  were  also  much 
tumefied,  and  a  deep  red  line  was  seen  passing  along  the  limb.  Great  con- 
stitutional disturbance  came  on,  attended  with  loss  of  sleep  and  appetite; 
and  a  large  abscess  formed  in  the  theca  of  the  finger,  followed  by  necrosis  of 
the  last  phalanx  and  anchylosis  of  the  other  joints.  The  whole  limb  remained 
for  a  long  time  sore,  tender,  and  swollen,  and  upwards  of  a  year  elapsed  be- 
fore the  re-establishment  of  the  general  health. 

James  Black,  aged  36,  farmer,  eight  weeks  ago  struck  a  man  upon  the 
mouth,  receiving  a  superficial  abrasion  over  the  knuckle  of  the  little  finger  of 
the  right  hand.  Violent  erysipelas  of  the  whole  limb  followed ;  the  finger 
became  enormously  swollen,  and  a  large  abscess  formed  in  it,  eventuating  in 
the  death  of  its  phalanges.  The  general  health  suffered  greatly,  and  a  fresh 
attack  of  erysipelas  broke  out  after  the  amputation  of  the  finger.  Many 
months  elapsed  before  final  recovery  occurred. 

A  medical  gentleman,  upwards  of  seventy  years  of  age,  received  a  small 
wound  upon  the  left  index-finger  by  striking  a  negro  lad  upon  the  front  teeth. 
Erysipelas  soon  showed  itself,  attended  with  exquisite  pain,  and  extending  up 
the  limb  beyond  the  elbow.  After  much  suffering,  in  which  the  constitution 
seriously  participated,  the  inflammation  at  length  disappeared,  leaving  the 
finger  stiff,  crooked,  withered,  cold,  and  benumbed. 

Thomas  Clark,  aged  47,  farmer,  in  good  health,  struck  a  man  on  his  mouth, 
on  the  24th  of  December,  1851,  the  knuckle  of  the  metacarpal  bone  of  the 
right  ring  finger  coming  in  contact  with  the  incisor  teeth  ;  the  skin  was 
slightly  broken,  but  he  experienced  no  pain  at  the  time.  The  same  evening, 
however,  the  hand  and  finger  became  painful  and  stiff,  and  the  next  day  they 
began  to  swell  and  to  present  an  erysipelatous  appearance.  Excessive  suffer- 
ing ensued,  producing  profound  constitutional  disturbance;  and  finally,  in 
about  three  weeks,  a  large  abscess  formed  in  the  hand,  requiring  the  lancet. 
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"When  I  first  saw  the  case,  at  the  end  of  this  time,  the  thumb  and  all  the 
fingers  were  stiff  and  immovable  ;  the  wrist-joint  was  also  much  affected,  and, 
in  fact,  the  whole  limb  was  sore  and  painful.  In  August,  1852,  the  thumb 
and  fingers  were  still  rigid  and  useless;  much  colder  than  natural,  benumbed, 
and  considerably  attenuated.  Every  attempt  to  bend  the  fingers  was  attended 
with  severe  suffering.  The  right  ring-finger  was  anchylosed  at  the  metacarpo- 
phalangeal joint.  There  was  still  much  uneasiness  in  the  palm  of  the  hand. 
The  whole  limb  had  an  atrophied  appearance. 

The  bite  of  the  human  subject  is  often  followed  by  violent  symptoms,  com- 
ing on  soon  after  the  infliction  of  the  injury.  I  have  witnessed  quite  a  num- 
ber of  such  cases,  and  in  several  have  experienced  much  trouble  in  saving 
limb  and  life.  I  do  not  presume  that  the  saliva  has  anything  to  do,  in  this 
class  of  wounds,  with  the  production  of  the  bad  effects  by  which  they  are  so 
liable  to  be  succeeded ;  the  parts  are  badly  bruised,  or  bruised,  lacerated, 
and  punctured,  and  we  well  know  how  prone  such  injuries,  however  induced, 
always  are  to  be  followed  by  erysipelas  and  other  serious  consequences, 
especially  when  they  occur  in  persons  of  intemperate  habits,  or  disordered 
health. 

The  bite  of  the  inferior  animals,  particularly  when  they  are  much  enraged, 
is  often  succeeded  by  a  very  bad  form  of  erysipelas.  Many  years  ago  I 
attended,  along  with  Dr.  Trimble,  of  Ohio,  a  child,  about  three  years  of  age, 
who  had  been  bitten  in  one  of  his  fingers  a  short  time  previously  by  a  rat. 
A  severe  attack  of  erysipelas  soon  came  on,  involving  the  whole  hand  and 
forearm,  and  causing  the  most  violent  local  and  constitutional  suffering.  The 
bitten  part  was  converted  into  a  large  unhealthy  ulcer,  discharging  a  thin, 
sanious  fluid,  and  was  a  long  time  in  healing.  Recovery  finally  took  place, 
but  not  without  permanent  anchylosis  of  the  finger,  and  partial  atrophy  of 
the  hand  and  forearm.  The  bite  of  the  dog,  cat,  and  horse  is  liable  to  be 
followed  by  similar  results.  In  India  the  slightest  bite  of  the  camel  is  said 
frequently  to  occasion  severe  inflammation  and  great  general  disturbance. 

The  treatment  of  tooth  wounds  and  abrasions  must  be  conducted  upon  the 
same  general  principles  as  ordinary  contused  and  punctured  wounds.  I 
would  strongly  advise,  however,  that  the  part  should  always  be  well  cleansed 
and  bathed  with  warm  salt  water,  to  get  rid  of  any  saliva  and  other  matter 
that  may  have  been  deposited  by  the  teeth ;  after  this  the  best  application 
will  be  a  lead  and  laudanum  poultice,  followed,  if  necessary,  by  leeches,  and, 
if  matter  form,  by  early  and  free  incisions.  The  dilute  tincture  of  iodine, 
pencilled  over  the  inflamed  surface  around  the  wound,  will  also  be  useful. 
The  best  internal  remedies  will  be  calomel  and  opium,  with  an  active  purge 
at  the  commencement  of  the  treatment.  When  the  case  is  obstinate,  altera- 
tives and  tonics  with  change  of  air  may  be  required. 


SECT.  VII. — GUNSHOT  WOUNDS. 

Gunshot  wounds  are  injuries  inflicted  by  fire-arms,  as  pistols,  muskets, 
rifles,  carbines,  cannons,  shells,  and  rockets ;  and  are  dangerous  or  otherwise 
according  to  their  extent,  the  nature  of  the  affected  structures,  and  the  state 
of  the  system  at  the  time  of  their  receipt.  Occurring  in  all  parts  of  the  body, 
they  may,  in  one  case,  be  so  slight  as  hardly  to  attract  serious  attention,  while 
in  another  they  may  be  so  severe  as  to  cause  death  upon  the  spot,  either  in 
cousequence  of  shock  or  loss  of  blood,  or,  secondarily,  from  the  violence  of 
the  resulting  inflammation.  Even  when  the  person  is  so  fortunate  as  to 
escape  with  his  life,  he  often  remains  miserable  ever  afterwards  on  account 
of  his  mutilated  condition,  the  repeated  formation  of  abscesses,  or  the 
occurrence  of  neuralgic  pains,  which,  hardly  leaving  him  any  respite  from 
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suffering,  keep  his  mind  and  body  in  a  state  of  constant  irritation,  and  utterly 
incapacitate  him  for  enjoyment  and  useful  exertion. 

The  wounding  missiles  which  are  generally  employed  in  civil  life,  in  this 
country,  are  pistol,  rifle,  and  musket  balls,  varying  in  their  volume  from  that 
of  a  body  but  little  larger  than  a  swanshot  to  that  of  a  small  marble.  Until 
recently  the  ball  in  use  in  the  American  army  was  the  round  musket  ball, 
which,  with  a  view  to  greater  efficiency,  has  been  superseded  by  what  is  called 
the  new  rifle-musket  ball,  the  weight  of  which  is  500  grains.  It  is  of  a  coni- 
cal shape  with  a  square  hollow  base  and  three  grooves ;  and  when  fired  with 
a  charge  of  sixty  grains  of  powder,  at  a  distance  of  200  yards,  penetrates 
eleven  one  inch  pine  planks,  placed  one  inch  and  a  half  apart.  At  the  dis- 
tance of  1000  yards  it  penetrates  three  and  one-fourth  of  such  planks. 

The  British,  French,  and  Russians  employ  a  considerable  variety  of  balls 
adapted  to  the  peculiarities  of  their  respective  services.  The  Enfield  ball, 
used  by  the  English  since  1853,  is  rapidly  superseding  all  other  missiles  of  that 
description.  It  is  a  long  conical  ball,  hollow  in  the  base,  weighing  3j  and  3 i j . 
The  French  Minie  ball  weighs  3j,  3'j  and  9ij.  The  Russian  ball,  also  conical, 
weighs  5j  and  3yj. 

It  has  been  found  in  military  operations  that  the  conical  ball,  while  it  meets 
with  much  less  resistance  from  the  atmosphere  than  the  round  ball,  passes  to 
a  much  greater  distance,  and  does  more  terrific  execution  upon  entering  the 
body,  generally  passing  in  a  straight  line,  and  fracturing  and  comminuting 
the  bones  in  a  most  fearful  manner ;  thus  causing  a  much  greater  mortality, 
as  well  as  a  more  frequent  necessity  for  amputation. 

The  conical  ball,  moreover,  is  less  liable  to  become  flattened  and  divided 
than  the  round  ball,  and  the  aperture  of  exit  is  nearly  always  opposite  to  that 
of  entrance,  which  was  not  so  often  the  case  formerly.  It  is  alleged  that  much 
of  the  gravity  of  gunshot  wounds  in  the  Crimean  war  arose  from  the  substi- 
tution of  the  conical  bullet.  To  show  with  what  power  the  Miuie  ball  occa- 
sionally does  its  work,  it  may  be  stated  that  it  has  been  known  to  pass  through 
the  bodies  of  two  men  and  to  lodge  in  that  of  a  third  standing  some  distance 
behind. 

Sometimes  two  balls  are  united  by  a  piece  of  lead,  and  put  in  a  cartridge, 
thus  producing,  when  fired,  a  terrible  wound,  as  often  happened  in  the  Schles- 
wig-Holstein  war.  The  Russians  in  the  Crimea  also  caused  great  mischief 
by  this  expedient.  In  the  naval  action  off  Campcrdovvn,  in  1797,  great  de- 
struction was  wrought  by  the  Dutch,  by  firing  bags  of  nails  and  pieces  of  old 
iron. 

Cannon  balls  are  made  of  cast  iron,  and  range  in  weight,  on  an  average, 
from  one  to  sixty-four  pounds,  the  larger  being  chiefly  used  at  sea  and  in 
beating  down  batteries,  and  the  smaller  in  field-service.  Grape-shot  are 
small  balls,  confined  in  a  canvas  bag,  arranged  round  a  wooden  spindle  by 
means  of  a  cord,  the  whole  bearing  a  faint  resemblance  to  a  bunch  of  grapes, 
whence  the  name.  From  this  the  canister-shot  differs  principally  in  being 
contained  in  a  cylindrical  tin-case,  closed  at  each  extremity  with  a  piece  of 
wood.  Both  these  classes  of  missiles  are  accurately  fitted  to  the  caliber  of  the 
guns  from  which  they  are  intended  to  be  discharged.  "  Shells  are  large  hol- 
low spheres  of  iron  loaded  with  gunpowder,  which  may  act  either  in  their 
entire  form  as  solid  balls,  or  subsequently  by  the  explosion  of  their  contents, 
and  their  subdivision  into  numerous  splinters,  by  which  their  ravages  are 
greatly  extended.  Shrapnell  shells,  so  named  from  their  inventor,  are  hollow 
spheres,  loaded  partly  with  gunpowder,  partly  with  balls." 

A  pistol  ball,  if  fired  near,  inflicts  quite  as  deadly  a  wound  as  a  musket  or 
rifle  ball.  This  missile  is  now  generally  of  a  conical  shape,  and  operates 
with  great  effect,  both  upon  the  soft  and  hard  structures. 


GUNSHOT    "WOUNDS.  325 

A  bnck-sliot  wound  is  at  present  of  rare  occurrence.  During  the  late  war 
with  Great  Britain  it  was  sufficiently  common.  Buck-shot  are  sometimes  in- 
closed in  wire  cartridges,  and  are  then  very  effective,  carrying  close  for  twenty 
yards,  diverging  somewhat  at  fifty,  and  entering  separately  at  one  hundred 
and  fifty,  readily  penetrating  a  yellow  pine  board  an  inch  thick. 

Small  shot,  striking  the  body  in  a  concentrated  form,  are  capable  of  pro- 
ducing the  same  effect  as  a  large  bullet ;  if  they  are  scattered,  the  injury  will 
be  less  grave,  unless  they  happen  to  hit  an  important  organ,  as  the  heart, 
brain,  or  spinal  cord,  when  death  may  ensue  in  a  few  minutes,  or,  more  re- 
motely, from  the  resulting  inflammation,  as  in  several  instances  which  have 
fallen  under  ray  own  observation.  Lachese  has  ascertained  by,  numerous  ex- 
periments that  a  load  of  small  shot  discharged  at  a  dead  body,  at  a  distance 
of  ten  inches,  will  make  a  clean  round  opening ;  at  from  twelve  to  eighteen 
inches  the  opening  will  be  very  irregular  and  ragged  ;  whereas,  at  thirty-six 
inches,  the  shot  will  be  scattered  in  such  a  manner  as  to  enter  separately, 
not  making  a  common  opening  at  all. 

Grave  injury  is  sometimes  inflicted  by  the  explosion  of  percussion-caps. 
Such  accidents  are  sufficiently  common  among  sportsmen,  whose  pleasures  of 
the  chase  are  often  requited  by  the  loss  of  an  eye,  and  by  the  most  excruci- 
ating suffering,  from  the  lodgment  of  a  piece  of  the  foreign  body  in  one  of 
the  chambers  of  that  organ,  or  in  the  substance  of  the  iris. 

Persons  are  occasionally  killed  with  wadding  discharged  from  an  ordinary 
fowling-piece.  An  instance  occurred,  some  years  ago,  in  one  of  our  theatres 
where  a  man  lost  his  life  from  this  cause  in  a  sham-fight  upon  the  stage.  The 
wadding,  which  was  a  common  cartridge,  struck  the  side  of  the  head,  fractur- 
ing the  temporal  bone,  and  passing  across  the  brain,  lodged  against  the  falx 
of  the  dura  mater,  from  which  it  was  extracted  by  Dr.  John  Bhea  Barton 
after  death,  which  happened  in  an  hour  after  the  accident.  In  1838,  a  girl  was 
killed  in  England  by  the  discharge  of  a  gun  loaded  with  paper  pellets,  some 
of  which  penetrated  the  body  and  lodged  in  the  lungs  and  liver.  In  two  other 
cases  life  was  destroyed  by  a  single  pellet ;  in  one,  by  laying  open  the  fifth 
intercostal  artery,  and  in  the  other  by  breaking  the  orbitar  plate  of  the  frontal 
bone,  and  injuring  the  brain.  A  case  is  recorded  of  a  man  being  fatally 
wounded  by  a  kid-glove  with  a  button  attached  to  it;  it  was  discharged  from 
a  blunderbuss,  loaded  with  powder,  and  struck  the  person,  who  was  standing 
ten  feet  off,  upon  his  abdomen,  in  the  cavity  of  which  it  was  found  on  dissec- 
tion. 

It  is  well  known  that  gunpowder  alone,  without  any  wadding,  may,  when 
discharged  near  the  body  from  a  gun,  pistol,  or  fowling-piece,  cause  fatal  in- 
jury. From  the  experiments  of  Lachese  it  appears  that,  when  the  distance 
does  not  exceed  six  inches,  and  the  weapon  is  large  and  strongly  charged,  the 
wound  thus  made  will  bear  some  resemblance  to  that  produced  by  small  shot, 
each  particle  which  escapes  combustion  acting  like  a  pellet.  The  fact  that 
the  mere  explosion  of  powder  near  the  body  is  capable  of  causing  severe 
bruises,  contusions,  lacerations,  and  even  death,  has  long  been  familiar  to 
observers.  The  instances  are  quite  numerous  of  great  suffering,  mutilation, 
and  disfigurement  having  been  produced  by  the  lodgment  of  grains  of  powder 
in  the  eyes,  face,  neck,  and  other  parts  of  the  body.  Stone  quarriers  are  par- 
ticularly liable  to  such  accidents. 

In  its  character,  a  gunshot  wound  partakes  of  the  nature  of  a  contused 
and  lacerated  wound  ;  at  the  opening  of  entrance  and  for  some  distance 
around,  the  tissues  are  bruised,  but  as  the  ball  passes  onward  it  tears  the 
parts,  and  at  the  opening  of  exit  they  often  look  as  if  they  had  been  cut  with 
a  sharp  knife.  The  effects  of  the  transit  of  the  missile  upon  the  soft  tex- 
tures may  be  explained,  as  was  first  suggested  by  Sir  Charles  Bell,  by  a  re- 
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ference  to  a  diagram  consisting:  of  three  concentric  rings,  as  in  fig.  71.  The 
first,  including  the  tubular  wound,  is  bounded  by  tissues 
which  are  so  compacted,  condensed,  or  contused  as  to  de- 
prive them,  to  some  extent,  of  their  vitality,  or,  at  any  rate, 
to  place  them  in  such  a  condition  as  inevitably  to  lead  to 
suppuration;  consequently  this  portion  of  the -wound  sel- 
dom unites  by  the  first  intention.  The  structures  between 
the  first  and  second  rings,  having  sustained  less  injury,  will 
also  inflame,  but  only,  as  a  general  rule,  in  such  a  manner 
as  to  give  rise  to  a  deposit  of  lymph,  or  lymph  and  pus ; 
while  those  beyond  the  last  circle  will  either  retain  their 
natural  properties,  or,  becoming  excited,  will  merely  experience  some  slight 
serous  infiltration. 

The  above  phenomena  may  generally  be  studied  to  the  greatest  advantage 
in  deep  flesh  wounds,  as  those  of  the  thigh.  In  such  cases  there  is  often  a 
considerable  slough  of  the  bruised  tissues,  upon  the  separation  of  which  the 
parts  are  seen  to  suppurate  and  to  form  granulations,  while  farther  on  they 
are  hard,  next  (Edematous,  and  beyond  this  natural.  These  phenomena,  how- 
ever, do  not  generally  pervade  the  entire  length  of  the  wound  ;  for  it  fre- 
quently happens  that  a  considerable  portion  of  the  track  unites  by  adhesive 
action,  the  tissues  being  lacerated  instead  of  contused,  as  they  are  in  the 
early  stage  of  the  passage,  and  consequently  favorable  to  restoration.  The 
precise  point  where  the  tubular  wound  loses  the  character  of  a  contusion  and 
assumes  that  of  a  laceration  cannot  generally  be  ascertained ;  it  will  of  course 
vary  very  much  in  different  cases,  and  under  different  circumstances. 

The  preceding  remarks  in  regard  to  the  injury  inflicted  by  the  projectile 
are  chiefly  applicable  to  the  smaller  kinds  of  balls,  such  as  the  pistol  and 
rifle  ;  the  larger  ones  are  generally  productive  of  more  serious  mischief,  and 
hence  it  often  happens  that  the  wound  sloughs  in  its  entire  length,  from  the 
opening  of  entrance  to  that  of  exit ;  there  being  afterwards,  when  the  dead 
parts  have  separated,  extensive  and  tedious  suppuration,  the  matter,  perhaps, 
burrowing  deeply  among  the  soft  structures,  and  thus  greatly  retarding  the 
process  of  repair. 

Disposition  of  the  Projectile. — The  manner  in  which  the  projectile  is  dis- 
posed of  varies;  sometimes  it  lodges,  and  then,  of  course,  it  makes  but  one 
opening ;  at  other  times  it  passes  completely  through  the  part,  and  so  leaves 
two  apertures,  one  of  entrance,  and  the  other  of  exit.  Cases  occur  where 
one  ball  may  make  three,  four,  or  even  more  holes.  Thus,  if  it  should  hap- 
pen to  encounter  a  sharp  edge  of  bone,  as  the  crest  of  the  tibia,  it  may  be 
cut  into  two  or  more  pieces,  each  of  which  may  afterwards  issue  at  a  sepa- 
rate point.  Dupuytren  met  with  a  case  in  which  a  ball,  cut  into  fragments, 
made  five  orifices ;  and  at  Antwerp  the  younger  Larrey  saw  six  holes  made 
in  a  similar  manner.  Again,  a  ball  piercing  the  surface,  just  above  the  wrist, 
may  be  unable  to  penetrate  the  aponeurosis  of  the  forearm,  but,  travelling 
along  for  some  distance  under  the  integument,  may  emerge  below  the  elbow; 
then,  the  limb  being  considerably  flexed  at  the  moment,  it  may  re-enter  the 
skin  a  second  time  at  the  lower  part  of  the  arm,  and  finally  escape  near  the 
shoulder-joint;  thus  leaving  four  apertures,  two  of  entrance,  and  two  of  exit. 
Such  an  occurrence  is,  of  course,  quite  rare  ;  but  its  possibility  should  not 
be  forgotten,  as  it  is  of  great  interest  in  a  medico-legal  point  of  view.  A 
man,  for  example,  might  be  shot  in  a  duel,  and  his  friends  seeing  the  number 
of  openings  in  the  limb,  might  accuse  his  adversary  of  foul  play,  on  the 
ground  that  he  had  used  more  than  one  ball. 

A  ball  striking  an  extremity  may  pass  not  only  completely  through  it,  but 
also  through  its  fellow,  thus  making  four  openings  ;  or  it  may  perforate  the 
upper  part  of  the  thigh,  and  then  pass  through  the  head  of  the  penis,  leaving 


GUNSHOT    WOUNDS.  327 

two  orifices  in  the  former  and  two  in  the  latter,  as  in  a  case  which  I  saw  in 
the  Hospital  at  Alexandria,  under  the  care  of  Dr.  Sheldon,  after  the  engage- 
ment near  Centreville,  "Virginia,  on  the  18th  of  July;  or,  finally,  it  may 
traverse  both  buttocks,  or  it  may  perforate  one  and  lodge  under  the  integu- 
ments on  the  outer  side  of  the  other,  as  in  a  man  who  was  wounded  in  the 
battle  at  Bull  Run. 

When  there  is  but  one  opening,  it  is  natural  to  conclude  that  the  ball  has 
lodged,  and  this,  as  already  stated,  is  usually  the  fact.  Instances,  however, 
occur,  although  they  are  very  rare,  where  the  reverse  is  the  case.  Thus,  a 
ball  has  been  known  to  pass  for  some  distance  into  the  pectoral  muscle,  and 
to  be  immediately  ejected  by  the  recoil  of  a  rib.  The  knee-joint  has  occa- 
sionally been  opened,  the  ball  being  supposed  to  have  lodged  in  the  head  of 
the  tibia,  but  upon  amputating  the  limb  no  ball  was  found,  although  there 
was  but  one  opening.  Lastly,  a  ball  may  enter  the  body,  perhaps  rather 
deeply  along  with  a  piece  of  cloth,  upon  extracting  which  the  missile  may 
drop  out.  Instances,  illustrative  of  the  possibility  of  all  these  occurrences 
are  circumstantially  narrated  in  the  admirable  and  instructive  works  of  Percy, 
Guthrie,  Hennen,  Baudens,  Macleod,  and  other  military  surgeons,  and  de- 
serve an  attentive  perusal. 

Large  balls,  fragments  of  shell,  pieces  of  iron,  and  other  substances,  occa- 
sionally bury  themselves  deeply  among  the  muscles,  where,  owing  to  the  small 
size  of  the  opening  made  on  entering,  they  have  been  known  to  remain  for 
a  long  time  without  exciting  any  suspicion  of  their  presence.  Larrey  nar- 
rates a  case  in  which  he  extracted  a  ball,  weighing  five  pounds,  from  the 
thigh  of  a  soldier,  who  had  suffered  so  little  inconvenience  from  it  that  it  had 
been  entirely  overlooked  by  the  surgical  attendant ;  and  Hennen  refers  to  a 
similar  instance  as  having  occurred  at  Seringapatam.  Here,  however,  the 
ball  weighed  twelve  pounds. 

Considerable  difference  generally  exists  between  the  openings  of  entrance 
and  exit.  The  former  is  usually  rounded  with  even  or  slightly  inverted  edges, 
as  if  the  skin  had  been  tucked  in  a  little,  and  there  is  frequently  more  or  less 
bluish  or  blackish  discoloration  of  the  adjacent  surface,  from  the  contact  of 
burnt  powder,  deposited  upon  the  ball  at  the  moment  of  the  explosion,  and 
rubbed  off  as  the  ball  strikes  the  body.  When  the  discharge  takes  place 
within  a  few  feet  of  the  surface,  scorched  grains  of  powder  often  adhere  to 
the  skin,  or  are  even  imbedded  in  its  substance.  The  opening  of  exit,  on 
the  contrary,  has  generally  a  slit-like  appearance,  looking  rather  as  if  it  had 
been  made  with  a  sharp  knife  than  an  obtuse  body  ;  it  is  free  from  discolora- 
tion, and  its  edges,  instead  of  being  inverted,  are  turned  out.  I  have  met 
with  cases  where  both  openings  had  an  incised  appearance,  but  such  a  condi- 
tion is  rare. 

The  size  of  the  two  openings  is  variable.  In  general,  the  round  ball  will 
make  a  larger  orifice  of  entrance  than  of  exit,  the  reverse  happening  when 
the  injury  is  inflicted  with  the  conical  ball.  These  peculiarities  were  remark- 
ably apparent  in  the  wounds  of  the  Federal  troops  after  the  battle  at  Bull 
Run,  on  the  21st  of  July  last.  I  had  occasion  also  to  notice  the  immense 
size  of  the  openings  in  gunshot  wounds  of  the  integuments,  made  by  the 
conical  ball,  especially  when  the  two  apertures  were  close  together.  In  nearly 
all  the  cases  of  this  class  of  lesions  that  I  saw  in  the  hospitals  at  Alexandria, 
Washington,  and  Georgetown,  the  holes,  especially  that  of  exit,  were  dispro- 
portionately large,  as  well  as  remarkably  irregular  and  ragged. 

Shell  wounds,  and  wounds  inflicted  with  stone,  nails,  splinters,  and  similar 
missiles,  always  exhibit  a  lacerated  appearance,  owing  to  the  irregular  shape 
of  the  vulnerating  body.  A  similar  character  is  often  imparted  by  flattened 
bullets. 

A  ball,  flying  in  a  straight  line,  under  a  strong  impetus,  will,  on  reaching 
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the  surface  of  the  body,  penetrate  it  in  the  same  direction,  dividing  nil  before 
it  in  the  cleanest  and  neatest  manner,  even  to  the  bones,  and  probably  issuing 
at  a  point  directly  opposite.  If,  on  the  other  hand,  its  force  is  partially 
spent,  then  it  will  either  not  enter  at  all,  or,  if  it  do,  it  will  be  turned  out  of 
its  course,  the  slightest  resistance,  as  that  offered  by  a  tendon,  ligament,  or 
aponeurosis,  serving  to  change  its  direction.  The  circumstances  which  tend 
to  weaken  the  force  of  a  ball  are  two,  the  attraction  of  the  earth  and  the 
resistance  of  the  atmosphere.  It  has  been  ascertained  that  a  strong  wind 
blowing  perpendicularly  to  the  direction  of  the  American  rifle-musket  ball, 
will  deflect  it  from  its  course  12  feet  in  1000  yards,  about  one-fourth  that  dis- 
tance in  500  yards,  and  about  six  inches  in  200  yards.  Besides,  its  impulse 
may  receive  a  serious  check  by  coming  in  contact  with  the  person's  accoutre- 
ment, or  some  article  of  dress,  as  a  button,  or  breast-plate,  or  some  substance 
that  may  happen  at  the  time  to  be  in  his  pocket,  as  a  key,  pencil,  knife,  watch, 
or  piece  of  coin.  If,  from  these,  or  any  other  cause,  the  force  of  the  projectile 
is  partially  spent,  it  may,  on  reaching  the  surface,  either  glance  off;  or,  if  it 
enter,  it  will  be  likely  to  be  deflected  ;  and  the  course  which  it  sometimes  pur- 
sues under  such  circumstances  is  very  remarkable.  Thus  a  ball  has  been  known 
to  pierce  the  forehead,  but  instead  of  penetrating  the  frontal  bone,  it  has  passed 
round  the  skull,  underneath  the  scalp,  and  lodged  upon  the  occiput,  at  a  point 
nearly  opposite  to  that  of  entrance  ;  or,  what  is  still  more  extraordinary,  it 
has  travelled  nearly  completely  round  the  head,  issuing  only  a  short  distance 
from  the  place  where  it  struck.  In  the  same  manner  a  ball  has  been  found 
to  describe  the  circumference  of  the  chest,  its  course  being  marked  by  a  reddish 
weal  or  line.  Several  well  authenticated  cases  are  mentioned  by  writers  on 
military  surgery  where  the  missile,  piercing  the  wall  of  the  chest  by  the  side 
of  the  sternum,  made  the  circuit  of  the  thoracic  cavity  by  passing  between 
the  costal  and  pulmonary  pleurae,  and  either  falling  down  upon  the  diaphragm, 
or  lodging  in  the  wall  of  the  chest  behind,  without  inflicting  the  slightest  in- 
jury upon  the  lung.  Examples  of  a  similar  kind  occasionally  occur  in  the 
abdomen,  the  ball,  after  entering  the  skin,  being  turned  out  of  its  direction 
by  the  tendon  of  the  external  oblique  muscle,  so  as  to  pass  round  the  belly 
beneath  the  integuments,  and  effect  a  lodgment  near  the  spine,  or,  perhaps, 
escape  somewhere  upon  the  back.  Finally,  cases  are  not  wanting,  although 
they  are  certainly  rare,  where  a  ball  has  entered  the  abdomen  in  front,  and 
issued  behind,  in  a  straight  line,  without  wounding  any  of  its  contents.  Such 
occurrences  might  challenge  credibility,  if  the  authors  who  have  related  them 
were  not,  from  their  high  position  and  character  for  veracity,  entitled  to  im- 
plicit confidence  in  their  statements.  They  find  their  counterpart  in  sword, 
bayonet,  and  dagger  wounds  of  the  abdomen,  in  which  the  walls  of  that  cavity 
are  sometimes  completely  transfixed,  and  yet  its  contents  escape  unharmed. 

A  case  is  related  by  Dr.  William  H.  Herring,  of  the  army,  where  a  musket 
ball,  entering  the  superior  and  posterior  part  of  the  neck,  was  discharged  at 
the  end  of  five  months  by  the  anus,  having,  as  was  supposed,  passed  by  ulcer- 
ation into  the  pharynx  and  thence  into  the  stomach. 

Different  tissues  possess  the  faculty  of  deflecting  balls  in  different  degrees. 
Thus  bone  offers  a  greater  amount  of  resistance  than  cartilage,  cartilage  than 
tendon,  tendon  than  aponeurosis,  and  aponeurosis  than  muscle.  Arteries,  as 
already  seen,  often  escape  in  a  remarkable  manner,  their  astonishing  elasticity 
enabling  them  to  glide  away  from  the  flying  projectile.  Common  integument, 
too,  readily  throws  a  partially  spent  ball  out  of  the  straight  line.  Deflection 
of  every  description,  however,  is  much  less  frequent  now  than  formerly,  owing 
to  the  substitution  of  the  conical  for  the  round  ball,  the  former  readily  pene- 
trating everything,  even  when  fired  at  a  great  distance,  whereas  the  latter  is 
easily  spent,  and  arrested  on  coming  iu  contact  with  the  more  resisting 
tissues. 
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A  ball,  upon  meeting  a  sharp  bone,  as  the  crest  of  the  tibia,  is  sometimes 

cnt  in  two  as  smoothly  and  evenly  as  if  it  had  been  divided  with  a  knife. 
Some  years  ago  I  attended  a  gentleman,  who,  in  a  street  rencontre,  was 
wounded  with  a  pistol,  the  ball  striking  the  clavicle,  which  cut  it  into  two 
nearly  equal  portions,  one  bounding  off,  and  escaping,  the  other  lodging  in 
the  lower  part  of  the  neck,  from  which  I  removed  it  several  months  after- 
wards. Cases  have  occurred  in  which,  as  before  stated,  bullets  have  been 
split  into  a  number  of  pieces,  each  perhaps  making  a  separate  orifice  in  the 
skin. 

The  old  round  ball,  in  passing  through  the  bones,  often  made  a  hole  much 
larger  than  itself,  especially  when  its  force  happened  to  be  partially  spent. 
Indeed,  cases  were  occasionally  observed  in  which  the  opening  was  so  capa- 
cious as  to  admit,  not  only  the  ball,  but  also  the  barrel  of  the  weapon  from 
which  it  was  discharged.  The  opening  made  by  the  conical  ball  is,  on  the 
contrary,  comparatively  much  smaller  :  but,  although  this  is  the  fact,  the  mis- 
chief which  it  inflicts  is  proportionally  much  greater,  owing  to  the  manner 
in  which  it  breaks  and  comminutes  the  osseous  tissue,  the  loose  splinters  them- 
selves thus  often  becoming  a  source  of  severe  injury  to  the  soft  parts. 

Grave  injury  is  sometimes  inflicted  upon  a  bone,  even  without  the  occur- 
rence of  fracture,  simply  from  the  violence  of  the  shock  which  it  experiences. 
The  ballet  strikes  its  surface  with  great  force,  bruising  the  periosteum,  and 
causing  dreadful  concussion  of  the  osseous  tissue,  but  the  force  with  which  it 
is  impelled  is  not  sufficient  to  enable  it  to  effect  penetration.  Erysipelatous 
inflammation  is  set  up,  followed  by  exhausting  suppuratiou,  and,  perhaps, 
slondiing  and  death. 

Windage  of  Balls. — The  older  writers  on  military  surgery  had  much  to  say 
respecting  the  windage  of  balls.  It  is  well  known  that  the  most  horrible 
injuries  may  be  inflicted  upon  the  body  by  cannon  shot,  completely  pulpify- 
ing  the  muscles,  lacerating  the  vessels  and  nerves,  laying  open  large  joints, 
and  literally  mashing  the  bones,  and  yet,  perhaps,  hardly  bruise  the  skin, 
much  less  produce  any  serious  wound.  To  account  for  these  phenomena, 
various  theories  were  invented,  and  it  is  not  a  little  strange  that  the  correct 
explanation  of  them  should  have  been  reserved  for  comparatively  modern 
times.  Even  as  late  as  the  early  part  of  the  present  century,  several  writers 
puzzled  their  minds  to  solve  the  much  vexed  question  by  a  series  of  ingenious 
reasoning  and  argumentation  worthy  of  a  better  cause.  Thus  we  find  that 
one  gentleman  has  endeavored  to  account  for  the  accident  by  supposing  that 
the  ball,  as  it  passes  by  the  body,  powerfully  condenses  the  atmosphere, 
thereby  creating  a  vacuum,  which  is  instantly  succeeded  by  the  forcible  ex- 
pansion of  the  part  and  its  consequent  laceration.  The  explanation  was  in- 
tended to  apply  more  particularly  to  injuries  of  this  kind  as  they  occur  in  the. 
hollow  viscera,  as  the  stomach  and  bowels.  Another  ingenious  speculator 
has  imagined  that  the  effect  is  due  to  the  action  of  the  electric  current  gene- 
rated by  the  rapid  movement  of  the  missile  through  the  air.  Finally,  Mr. 
Spence,  au  English  naval  surgeon,  informs  us  that  the  cause,  at  least  on  ship- 
board, where  such  accidents  are  not  infrequent,  is  the  violent  contact  of  the 
wadding  and  other  substances,  as  pieces  of  canvas  and  rope-yarn,  which  are 
so  liable  to  be  carried  along  with  the  ball.  We  may  admire  the  ingenuity 
which  prompted  these  views,  but  their  fallacy  is  too  apparent  to  admit  of 
deception.  The  true  cause  of  these  injuries  is  the  manner  in  which  the  pro- 
jectile strikes  the  surface.  It  has  already  been  seen  that  a  ball  in  rapid 
motion  will,  on  reaching  the  body,  pass  through  it  in  a  straight  line;  or  that, 
instead  of  this,  it  will,  if  it  be  large,  as  in  the  case  of  a  cannon  ball,  carry 
away  the  part  completely.  But  it  is  very  different  when  the  missile  is  pro- 
jected lazily,  or  when,  in  consequence  of  the  great  distance  over  which  it  has 
travelled,  its  force  is  measurably  exhausted.     Then  the  slightest  resistance 
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will  tend  to  deflect  it,  or  change  its  course;  it  no  longer  passes  in  a  straight 
line,  but  rolls  or  turns  upon  its  axis  after  the  manner  of  a  billiard  ball,  and 
hence  if,  while  in  this  condition,  it  strikes  the  body,  it  may  inflict  the  most 
frightful  injury  both  upon  the  muscles  and  bones,  and  yet  not  perhaps  leave 
a  trace  of  its  effects  upon  the  skin,  the  elasticity  of  which  enables  it  to  slide 
out  of  harm's  way,  while  the  other  and  deeper  structures,  which  possess  this 
property  in  a  less  degree  or  not  at  all,  readily  yield  to  its  influence,  and  are 
severely  injured  in  consequence. 

That  the  older  notions  upon  this  subject  are  of  a  purely  hypothetical  cha- 
racter is  shown  by  the  fact  that,  during  naval  and  military  engagements, 
soldiers  often  have  pieces  of  their  dress,  accoutrements,  and  even  of  their 
persons  carried  away  by  balls  in  rapid  motion,  without  sustaining  any  serious 
injury  in  their  bones  and  muscles.  The  faculty  possessed  by  the  integuments 
of  gliding  out  of  the  way  of  mischief  is  admirably  exemplified  in  railroad  ac- 
cidents, which  strongly  resemble  those  inflicted  by  partially  spent  cannon 
balls,  and  in  which  they  frequently  escape  in  the  most  astonishing  manner, 
while  the  deeper  parts,  soft  as  well  as  hard,  are  frightfully  torn  and  pu] pi- 
tied. These  gunshot  lesions  are  much  less  frequent  now  than  formerly,  in 
consequence  of  the  general  introduction  of  the  conical  ball,  which  does  its 
work  more  neatly  and  effectually,  as  well  as  at  a  much  greater  distance,  than 
the  old  round  ball,  which,  however,  is  still  occasionally  used. 

The  distribution  of  wounds  during  a  battle  will  necessarily  vary  with  cir- 
cumstances. In  an  engagement  on  the  open  field,  the  chances  are  that  nearly 
all  parts  will  suffer  alike.  In  nearly  four  hundred  cases  of  gunshot  injury 
which  I  saw  after  the  battle  at  Bull  Run  on  the  21st  of  July,  almost  all  the 
wounds  were  situated  in  the  extremities,  and  in  nearly  equal  proportion  in 
the  upper  and  lower.  A  few  only  had  been  struck  on  the  head,  chest,  back, 
and  abdomen.  This  cannot,  however,  be  taken  as  a  fair  criterion  of  the 
result  of  the  engagement,  since  those  that  were  most  severely  wounded  fell 
into  the  hands  of  the  enemy.  According  to  Hennen,  of  the  wounds  received  in 
battle,  ten  will  be  in  the  upper  extremity,  seven  in  the  lower  extremity,  seven 
in  the  head,  four  in  the  neck  and  chest,  and  two  in  the  abdomen.  Scrive, 
from  his  observations  in  the  Crimean  war,  estimates  that,  in  the  open  field, 
one-tenth  of  the  wounds  will  be  in  the  head,  one-twentieth  in  the  chest,  and 
one-fortieth  in  the  abdomen.  Men,  fired  at  behind  breastworks,  are  most 
liable  to  suffer  in  the  head,  neck,  chest,  shoulders,  and  arms,  the  lower  parts 
being  protected  by  the  defences. 

Symptoms. — The  symptoms  of  gunshot  wounds  necessarily  resolve  them- 
selves into  local  and  general,  or  into  such  as  are  peculiar  to  the  part  and 
system  ;  and,  it  need  hardly  be  added,  vary  greatly  in  their  character,  ac- 
cording to  the  extent  of  the  lesion,  the  importance  of  the  tissues  involved, 
and  the  idiosyncrasy  and  other  circumstances  of  the  individual. 

The  pain  consequent  upon  a  wound  of  this  kind  is  often  quite  insignificant, 
the  person,  although  perhaps  severely  hurt,  not  being  conscious  of  having 
received  any  injury  until  some  minutes  after  it  has  been  inflicted.  In  general, 
it  is  of  a  dead,  heavy  character,  altogether  different  from  that  which  attends 
an  incised  or  punctured  wound;  it  is  only  when  a  large  nerve  has  been  par- 
tially cut  across  that  it  is  apt  to  be  at  all  severe,  and  then  it  is  usually  very 
sharp,  pricking,  or  burning.  In  this  case,  too,  there  will  also  be  more  or 
less  numbness  in  the  part  below  the  wound,  and  sometimes,  as  when  the 
principal  nerve  has  been  entirely  severed,  complete  paralysis.  Thus  in  gun- 
shot wounds  of  the  thigh,  involving  the  division  of  the  sciatic  nerve,  there  is 
always  loss  of  motion,  and  often,  also,  of  sensation  of  the  knee,  leg,  and  foot, 
which  feel  as  if  they  were  cold  and  dead.  The  suffering  is  generally  great 
when  a  bone  is  broken,  a  large  joint  penetrated,  or  a  visceral  cavity  laid  open, 
and  the  shock  is  then  also  much  more  severe  and  protracted.     The  pain, 
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however  slight  at  the  moment  of  the  injury,  is  sure  to  be  greatly  aggravated 
upon  the  supervention  of  inflammation,  so  that  the  patient  frequently  requires 
large  doses  of  anodynes  for  its  suppression. 

The  hemorrhage  in  gunshot  wounds  is  generally  not  at  all  in  proportion  to 
the  severity  of  the  injury,  owing,  as  is  commonly  supposed,  to  the  contused 
nature  of  the  lesion.  The  structures  immediately  around  the  track  of  the 
ball  are  usually  so  much  condensed  that,  unless  the  divided  vessels  are  large, 
or  numerous,  the  bleeding  will,  in  the  majority  of  instances,  be  so  slight  as 
to  excite  little,  if  any,  alarm  for  the  patient's  safety.  Very  frequently,  in- 
deed, it  amounts  to  the  merest  oozing,  which  soon  ceases  spontaneously,  or 
under  the  application  of  cold  water.  If  a  large  artery,  however,  happens  to 
be  laid  open,  the  hemorrhage  will  not  only  be  copious,  but  may  be  so  great 
as  to  prove  speedily  fatal,  perhaps  in  a  few  minutes  at  farthest,  and,  conse- 
quently, long  before  the  surgeon  will  be  able  to  interpose  his  skill  for  the 
preservation  of  life.  Such  an  event  will  be  more  likely  to  occur  if,  as  often 
happens  in  this  class  of  injuries,  the  vessel  is  only  partially  divided,  so  as  to 
prevent  its  retraction  ;  here  the  blood  will  flow  most  freely,  and,  although  it 
may  be  temporarily  arrested  by  syncope,  the  clot  will  be  washed  away  the 
moment  reaction  takes  place,  and  thus  the  case  will  go  on,  the  fainting  re- 
curring until  the  patient  has  bled  to  death.  If,  on  the  other  hand,  the  artery 
is  completely  divided,  there  may  hardly  be  any  hemorrhage  whatever  until 
the  occurrence  of  reaction,  or,  perhaps,  not  even  until  the  separation  of  the 
sloughs. 

The  ball  often  passes  directly  in  the  course  of  a  large  artery,  perhaps  the 
principal  artery  of  a  limb,  and  yet  the  vessel  may  completely  escape  injury, 
or,  at  most,  be  merely  grazed  by  the  missile.  The  reason  of  this  is  the 
resilient  power  of  the  vessel,  which  enables  it  to  jump,  as  it  were,  out  of  the 
way  of  the  projectile.  Such  an  artery,  however,  will  be  particularly  ob- 
noxious to  gangrene,  and  therefore  to  secondary  hemorrhage  during  the 
separation  of  the  sloughs. 

The  hemorrhage  is  generally  external,  the  blood  issuing  at  both  orifices  of 
the  wound.  The  reverse,  however,  may  be  the  case,  especially  if  the  injured 
parts  have  been  thrown  out  of  their  relative  position,  or  if,  as  sometimes 
happens,  there  has  been  extensive  separation  of  the  muscles ;  in  such  an 
event  a  large  quantity  of  blood  may  be  effused  among  the  deep-seated  struc- 
tures, with  hardly  any  outward  bleeding.  In  wounds  of  the  chest,  abdomen, 
and  pelvis,  the  hemorrhage  is  usually  internal,  and  therefore  the  more  dan- 
gerous, because  concealed. 

Gunshot  wounds  are,  for  the  reasons  already  mentioned,  extremely  prone 
to  secondary  hemorrhage.  A  large  artery  may  have  been  merely  grazed,  and, 
inflaming,  a  slough  may  form,  which,  separating,  may  give  rise  to  severe,  if 
not  fatal  bleeding  in  the  space  of  a  few  minutes.  Or  an  artery,  of  consider- 
able size,  may  have  been  completely  severed,  but  its  ends,  as  well  as  the  sur- 
rounding parts,  having  been  violently  contused,  a  clot  is  instantly  formed, 
which  thus  affords  a  temporary  barrier  to  the  escape  of  blood  ;  by  and  by, 
however,  reaction  takes  place,  and  then  perhaps  the  artery  is  reopened,  its 
contents  now  gushing  out  in  a  full  stream  ;  or  the  event  may  not  take  place 
for  some  days,  perhaps  not  until  after  the  establishment  of  suppuration  or 
the  occurrence  of  gangrene  and  sloughing.  Sometimes  the  injured  vessel  is 
completely  blocked  up  by  the  ball  or  other  foreign  substance,  upon  the 
removal  of  which  copious  hemorrhage  ensues. 

Secondary  hemorrhage,  the  result  of  sloughing,  usually  occurs  from  the 
tenth  to  the  fifteenth  day  ;  much,  however,  will  depend,  in  this  respect,  upon 
the  size  of  the  ball  and  the  amount  of  injury  sustained  by  the  soft  parts 
around  the  wound,  as  well  as  by  the  vessel  itself.  In  some  instances  it  does 
not  appear  before  the  twentieth,  twenty-fifth,  or  thirtieth  day ;  and,  on  the 
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other  hand,  it  occasionally  occurs  as  early  as  the  fifth,  sixth,  or  seventh  day. 
However  this  may  be,  the  patient  should  be  most  sedulously  watched  until 
he  has  safely  passed  the  critical  period. 

The  constitutional  symptoms  of  the  lesion  are  subject  to  much  diversity. 
The  shock  is  sometimes  severe  in  a  degree  altogether  disproportionate  to  the 
violence  of  the  injury  ;  the  stoutest  and  most  courageous  individual  will  often 
swoon  away  from  the  most  insignificant  wound,  and,  on  the  other  hand,  a 
man  may  have  bis  limb  completely  shattered,  and  yet  not  evince  any  serious 
alarm;  his  mind  is  perfectly  calm  and  collected,  and  he  is  perhaps  able  to 
give  the  word  of  command  or  cheer  on  his  comrades  up  to  the  very  moment 
of  his  dissolution.  Temperament  and  idiosyncrasy  have  much  to  do  in  the 
production  of  these  phenomena,  and  should  have  due  weight  in  regard  to  our 
prognosis.  It  is  said  that  veterans  upon  the  field  of  battle  generally,  other 
things  being  equal,  suffer  much  less  apprehension  and  alarm  from  their 
injuries  than  new  and  inexperienced  troops. 

The  subjoined  case  affords  a  good  example  of  the  manner  in  which  shock 
occasionally  causes  death  in  gunshot  wounds  in  civil  life: — An  army  officer  in 
1851  fell  in  a  duel  near  Louisville,  the  ball,  which  was  very  large,  round,  and 
fired  from  a  rifle  at  a  distance  of  forty  yards,  entering  the  left  thigh  a  little 
above  its  upper  third,  lacerating  the  soft  parts  in  the  most  horrible  manner, 
laying  open  the  femoral  vein,  and  crushing  the  bone  into  numberless  frag- 
ments. The  missile  then  passed  into  the  right  thigh,  where  it  lodged,  pro- 
ducing, however,  but  little  mischief.  Although  hardly  a  pint  of  blood  was 
lost,  yet  the  system  never  rallied  ;  the  face  continued  deadly  pale,  the  extre- 
mities cold,  and  the  pulse  small  and  feeble,  notwithstanding  the  free  use  of 
brandy,  up  to  the  moment  of  the  patient's  death,  which  happened  in  two 
hours  after  the  rencontre. 

Prognosis. — The  prognosis  of  gunshot  wounds  varies  with  so  many  cir- 
cumstances as  to  admit  of  being  pointed  out  only  in  a  very  general  manner. 
Some  of  the  milder  cases  of  this  class  of  injuries  often  recover  promptly, 
without  a  solitary  untoward  symptom,  the  parts  occasionally  uniting,  as  I 
have  myself  seen  in  several  instances,  by  the  first  intention.  In  other  cases, 
on  the  contrary,  apparently  of  a  mild  character,  severe  nervous  symptoms 
may  arise,  or  the  wound  may  take  on  erysipelas,  or  a  bad  form  of  inflamma- 
tion, and  the  patient  lose  his  life.  Two  years  ago  I  attended,  in  this  city, 
a  young  man  who  had  been  shot  with  a  pistol,  the  ball,  which  was  small, 
having  entered  the  outer  and  back  part  of  the  arm,  just  above  its  middle, 
grazing  the  humerus,  and  lodging  immediately  under  the  integuments,  from 
which  I  removed  it  an  hour  afterwards.  The  ordinary  treatment  was  em- 
ployed;  but  in  thirty-six  hours  violent  erysipelas  set  in,  and  death  occurred 
in  less  than  eight  days  from  the  time  of  the  injury.  On  the  other  hand, 
seemingly  the  most  desperate  cases  will  sometimes  recover.  Much  will  of 
course  depend,  in  every  instance,  upon  the  size  and  situation  of  the  wound, 
the  presence  or  absence  of  complications,  the  state  of  the  patient's  constitu- 
tion, the  condition  of  the  atmosphere,  and  the  nature  of  the  treatment. 

Some  gunshot  wounds  must  necessarily  be  fatal,  either  instantaneously,  as 
when  they  involve  one  of  the  more  important  organs,  or  a  large  vessel,  or, 
more  or  less  remotely,  as  a  consequence  of  the  resulting  inflammation,  gan- 
grene, or  profuse  and  exhausting  discharge.  The  danger  to  limb,  if  not  to 
life,  will  be  great  when  a  large  joint  has  been  laid  open,  the  main  artery, 
vein,  or  nerve  severed,  the  bone  crushed,  or  the  integument  extensively 
stripped  off;  or  when  all,  or  nearly  all,  of  these  parts  suffer  together,  (inn- 
shot  wounds  of  the  lower  extremity  are,  other  things  being  equal,  more 
dangerous  than  those  of  the  upper,  sharing,  in  this  respect,  the  same  fate  as 
ordinary  lacerated  and  contused  wounds. 

The  presence  or  absence  of  complications  will  necessarily  exert  no  little 
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influence  upon  the  issue  of  the  case.  Thus,  a  person,  even  if  but  slightly 
wounded,  will  often  suffer  most  severely,  and  perhaps  even  die  of  the  effects 
of  his  injury,  if  he  was  laboring  at  the  time  he  was  hurt  under  any  serious 
disease  of  some  internal  organ,  as  the  liver,  lung,  or  bowel.  The  habits  of 
the  patient  must  also  be  taken  into  the  account;  if  he  is  intemperate,  his 
chances  of  recovery  will  be  diminished,  and  so  also  if  his  constitution  has 
been  enervated  by  long  residence  in  a  warm,  unhealthy  climate.  Wounds 
inflicted  in  battle  are  generally  more  fatal  than  those  received  in  civil  life, 
especially  if  they  are  treated  in  crowded,  ill-ventilated  hospitals.  Death 
then  often  occurs  from  sheer  neglect,  or  the  want  of  good  nursing  and  suitable 
surgical  treatment. 

The  causes  of  death  in  gunshot  wounds  are,  first,  shock  and  hemorrhage ; 
secondly,  tetanus;  thirdly,  pyemia  and  erysipelas;  fourthly,  gangrene ;  and 
fifthly,  profuse  suppuration  and  hectic  irritation. 

Remote  Effects. — The  remote  effects  of  gunshot  wounds  are  often  very 
troublesome,  entailing  much  suffering,  and  being  occasionally  followed  by  loss 
of  life  at  the  distance  of  many  years.  In  a  case  of  gunshot  wound  of  the 
chest,  related  by  Dr.  M.  H.  Houston,  of  Wheeling,  Virginia,  a  thick  linen 
patch,  with  which  the  ball  had  been  enveloped,  remained  in  the  left  lung  for 
twenty  years,  when  the  patient  died  in  a  state  of  extreme  marasmus,  his 
general  health  never  having  been  good  since  the  occurrence  of  the  accident. 
Sometimes  a  bullet  lodges  in  the  head  of  a  bone,  where,  although  it  may  for 
a  while  be  comparatively  harmless,  it  ultimately  causes  necrosis,  with  inflam- 
mation and  discharge  in  the  soft  parts,  thus  necessitating  the  removal  of 
both  substances,  if  not  of  the  limb  itself.  It  is  related  of  Marshal  Moncey 
that   he  died  from  the   effects   of  a  gunshot  wound  forty  years  after  its 

receipt.  . 

On  the  other  hand,  however,  a  ball  may  occasionally  remain  in  the  body 
for  a  long  time — perhaps  in  an  organ  even  of  vital  importance — without 
inducing 'any  particular  mischief.  Thus,  in  a  case  recently  reported  by  Dr. 
Henry  Wurtz,  of  New  York,  an  ounce  bullet  was  found,  on  dissection,  in  the 
middle,  lobe  of  the  right  lung  of  an  old  soldier,  forty-five  years  after  its  intro- 
duction at  the  siege  of  Badajoz.  It  was  inclosed  in  a  distinct  cyst,  an  inch 
below  the  surface  of  the  organ,  having  entered  between  the  fourth  and  fifth 
ribs,  as  was  proved  by  the  existence  there  of  an  old  cicatrice. 

Treatment. In  the  treatment  of  gunshot  wounds  five  distinct  indications 

are  presented  :  1st.  To  revive  the  patient,  or  promote  reaction ;  2dly.  To 
arrest  hemorrhage ;  3dly.  To  extract  the  ball  and  any  other  foreign  matter 
that  may  have  entered  along  with  it ;  4thly.  To  remove  any  detached  or 
loose  pieces  of  bone;  and  5thly.  To  circumscribe  the  resulting  inflammation. 

1st.  The  first  indication  is  to  relieve  shock,  and  this  is  to  be  fulfilled  by 
the  employment  of  the  ordinary  restoratives.  If  the  patient  be  faint,  he  must 
be  placed  at  once  in  the  recumbent  posture,  with  his  head  as  low  as  the  rest 
of  the  body;  cold  water  must  be  clashed  upon  the  face,  the  fan  be  freely  used, 
and  smelling  bottles  held  near  the  nose.  If  the  symptoms  are  urgent,  sina- 
pisms are  applied  to  the  chest,  spine,  and  extremities,  a  stimulating  injec- 
tion is  thrown  into  the  bowel,  and,  if  the  power  of  deglutition  is  not  gone, 
brandy  or  wine  and  ammonia  are  given  by  the  mouth.  If  there  be  internal 
hemorrhage,  however,  care  is  taken  to  bring  up  the  pulse  slowly  and  gently, 
allowing  time  for  the  formation  of  coagula,  and  guarding  against  the  occur- 
rence of  violent  inflammation.  A  kind  look,  or  a  soothing  expression  will 
often  do  more  to  revive  the  patient  and  encourage  recovery  than  anything 
else. 

2dly.  If  the  hemorrhage  be  capillary,  or  caused  by  the  division  of  very 
small  vessels,  it  will  probably  cease  of  its  own  accord,  or  simply  by  exposure 
of  the  part  to  the  cold  air,  or  under  the  application  of  cold  water,  pounded 
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ice,  or  some  astringent  lotion.  If  it  be  venous,  compression  will  probably 
suffice;  but  if  it  proceed  from  a  large  artery,  such  as  the  radial  or  tibial, 
nothing  short  of  the  ligature  will  do,  and  no  time  should  be  lost  in  its  appli- 
cation. The  case  is  very  simple  when  the  vessel  is  superficial,  and  the  wound 
capacious;  but  under  opposite  circumstances  the  duty  of  the  surgeon  is  often 
exceedingly  embarrassing.  Here  it  becomes  necessary  either  to  dilate  the 
wound,  so 'as  to  expose  the  artery  and  tie  it  at  both  ends,  which  is  by  far  the 
best  plan;  or,  where  this  is  impracticable  on  account  of  the  depth  of  the  ves- 
sel, its  proximity  to  important  structures,  or  the  great  swelling  and  infiltration 
of  the  parts,  as  may  happen  when  some  time  has  elapsed  since  the  receipt  of 
the  injury,  to  cut  down  upon  the  main  trunk  of  the  vessel,  and  to  secure  it 
as  in  the  Hunterian  operation  for  aneurism.  The  latter  procedure,  however, 
will  rarely  succeed,  inasmuch  as  the  bleeding  is  extremely  liable  to  be  kept 
up  by  the  recurrent  circulation;  hence  it  is  always  best,  if  practicable,  to  cut 
down  at  once  upon  the  injured  artery,  and  to  apply  a  ligature  to 
Fig.  72.  each  extremity,  which  cannot  fail  to  put  an  effectual  stop  to  the  flow 
of  blood.  The  more  promptly  the  operation  is  performed  the  better ; 
if  the  surgeon  wait  till  inflammation  has  supervened  he  will  expe- 
rience great  difficulty,  not  only  in  exposing  the  artery,  but  also  in 
inducing  the  ligature  to  maintain  its  hold  upon  its  softened  and 
partially  disorganized  tissues.  "When  the  hemorrhage  has  been  very 
profuse,  but  has  gradually  or  suddenly  stopped,  it  will  hardly  be 
safe  to  intrust  the  case  to  the  efforts  of  nature,  because,  when  reac- 
tion occurs,  the  vessel  will  almost  be  sure  to  be  reopened,  and  thus 
the  bleeding  may  progress  until  the  system  is  completely  exhausted; 
but  if  the  surgeon  has  done  his  duty,  the  parts  will  be  placed  in  the 
best  possible  condition  for  speedy  recovery.  It  is  a  good  rule,  in 
such  cases,  to  do  whatever  may  be  necessary  without  the  slightest 
temporizing. 

3dly.  The  third  indication  is  the  extraction  of  the  ball ;  but  to  do 
this  it  is  necessary,  in  the  first  place,  to  ascertain  where  it  is;  to 
grope  about  in  the  wound  without  any  definite  ideas  as  to  its  precise 
location,  would  only  be  to  inflict  additional  pain  and  injury.  In 
order  to  conduct  the  examination  with  the  greatest  advantage,  the 
part  should  be  put  as  nearly  as  possible  in  the  position  in  which  it 
was  at  the  time  of  the  accident.  This  is  the  more  necessary,  be- 
cause, as  was  before  stated,  the  missile  often  pursues  a  very  different 
route  from  what  might  be  supposed  from  merely  looking  at  the 
orifice  of  entrance  or  exit;  the  slightest  resistance  may  change  its 
direction,  and  compel  it  to  lodge  at  a  situation  far  beyond  what  it 
would  have  sought  had  it  been  permitted  to  pass  in  a  straight  line. 
Hence  attention  to  the  position  of  the  part  becomes,  in  all  cases,  a 
matter  of  paramount  importance. 

Care  must  be  taken  in  searching  for  a  ball  not  to  mistake  for  it  an 
osseous  prominence.  Stromeyer  refers  to  two  cases  in  which  he  saw 
this  blunder  committed  ;  in  one  the  surgeon  cut  down  upon  the  head 
of  the  fibula,  and  in  the  other  upon  a  metatarsal  bone.  The  asser- 
tion of  a  patient  that  the  ball  has  dropped  out  is  seldom  reliable, 
unless  the  missile  is  found  in  his  pocket. 

The  best  probe  for  conducting  the  examination  is  the  finger,  pro- 
vided it  is  sufficiently  long  and  slender;  it  possesses  the  same  value, 
in  such  cases,  as  direct  auscultation  possesses  in  the  exploration  of 
the  chest,  or  the  finger  in  the  examination  of  the  uterus  and  rectum, 
and  should  therefore  always  be  used  when  practicable.  If  the  digit 
be  inadequate,  recourse  is  had  to  a  stout  probe,  fig.  72  or  fig.  73, 
at  least  from  ten  to  twelve  inches  in  length,  as  thick  as  a  medium- 
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sized  bougie,  slightly  flexible,  and  blunt-pointed,  being  composed  either  of 
silver  or  brass.     The  ordinary  pocket  probe  is  much  too  small.     When  such 


Fig.  73. 
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an  instrument  as  that  just  described  is  not  at  hand,  the  necessary  exploration 
may  be  performed  with  a  female  sound  or  catheter,  or  even  with  a  long, 
sleuder  pair  of  bullet-forceps.  Whatever  instrument  is  employed,  it  should 
be  passed  along  the  track  of  the  wound  with  all  possible  care  and  gentleness, 
and  in  such  a  manner  as  not  to  insinuate  its  point  into  the  surrounding  cel- 
lular tissue,  or  among  the  muscles,  tendons,  nerves,  and  vessels;  a  circum- 
stance which  may  very  easily  happen  if  the  surgeon  do  not  observe  the  utmost 
caution  in  performing  the  operation.  The  contact  of  the  probe  with  the  ball 
usually  produces  a  sensation  of  roughness  and  resistance,  together  with  a  dull 
noise  if  the  instrument  be  struck  against  the  foreign  body  by  short  jerks. 
The  parts  being  now  accurately  maintained  in  the  position  in  which  the  ball 
was  found,  the  forceps  take  the  place  of  the  probe,  the  blades  being  firmly 
closed  as  they  pass  along  the  track  until  the  point  comes  in  contact  with  the 
extraneous  substance,  which  is  then  seized  and  extracted,  care  being  taken 
to  include  none  of  the  surrounding  tissues  Occasionally  the  operator  will 
derive  important  aid  in  his  manipulations  from  counter-pressure,  the  hand 
or  the  thumb  and  a  few  fingers  being  applied  to  the  opposite  side  of  the 
wounded  parts. 

Bullet-forceps  and  extractors,  of 
various  forms  and  sizes,  are  in  use. 
The  most  important  qualities  of  such 
an  instrument  are  lightness,  strength, 
and  slenderness,  with  length  of  blade, 
which  should  not  be  less  than  four 
inches.  The  extremity  should  be  well 
rounded  off,  and  fashioned  in  such  a 
manner  that  it  shall  adapt  itself 
readily  to  the  shape  of  the  foreign 
body,  and  at  the  same  time  grasp  it 
with  great  firmness,  without  the  risk 
of  including  any  of  the  adjacent  struc- 
tures. The  old  forceps,  fig.  74,  did 
good  service  during  the  reign  of  the 
round  ball,  but  will  hardly  answer  for 
the  extraction  of  the  conical.  For 
the  latter  purpose  Mr.  Tiemann,  of 
New  York,  devised,  not  long  ago, 
the  ingenious  instrument  depicted  in 
fig.  75.  It  is  quite  slender  in  the 
blade,  and  is  provided  with  short, 
stout  teeth,  projecting  somewhat  like 
the  incisors  of  a  mouse,  their  object 
being  to  take  a  firm  hold  upon  any 
part  of  the  bullet  by  partially  bury- 
ing themselves  in  its  substance. 

The  instrument  of  Mr.  Tiemann  has 
been  greatly  improved  by  Mr.  Gemrig, 
by  making  the  end  of  one  blade  cup-     The  old  bullet  forceps. 
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shaped,  with  two  curved  prongs,  separated  in  front  by  a  narrow  interval,  and 
terminating  each  in  a  point.  The  other  blade  has  only  one  prong,  also 
curved,  but  central,  and  terminating  in  a  point,  which,  when  the  forceps  are 
shut,  is  received  in  the  interval  here  alluded  to,  thus  rendering  its  extremity 
perfectly  blunt.  The  instrument,  represented  in  fig.  76,  answers  for  the 
round  as  well  as  the  conical  ball,  and  possesses  the  great  advantage  of  facility 
of  application  with  firmness  of  grasp. 

The  forceps  delineated  in  fig.  77  were  made  last  summer,  at  my  suggestion, 
by  Mr.  Gem  rig.  They  are  about  nine  inches  and  a  half  in  length,  light, 
slender,  and  fenestrated  at  the  extremity,  which  is  scooped  out  in  such  a 
manner  as  to  embrace  the  ball  with  great  facility,  while  its  inner  surface, 
roughened  like  that  of  a  stirrup,  maintains  its  hold  with  extraordinary 
firmness. 


Fig.  76. 


Fig.  77. 


Fig.  78. 


Fig.  79. 


Gemrig's  forceps. 


Author's  forceps. 


KolWs  extractor. 


European  extractor. 


When  the  wound  is  unusually  large,  and  the  ball  not  deeply  seated,  the 
extraction  may  sometimes  be  effected  with  a  small  lithotomy  scoop,  the  com- 
mon dressing  or  polypous  forceps,  or  an  instrument  like  that  sketched  in  fig. 
78,  made  for  me  by  Mr.  Kolbe,  of  this  city.  It  consists  of  a  silver  tube, 
inclosing  a  steel  stylet,  terminating  in  two  blades,  cup-shaped  on  the  inside, 
and  movable  by  a  hinge.  The  extremity  of  the  instrument  is  seen  grasping 
the  ball.  Fig.  79  represents  a  similar  instrument  used  by  the  British  and 
French  surgeons. 
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The  gimlet-like  instrument,  so  much  extolled  by  the  older  surgeons,  is  now 
rarely  used,  although  it  might  still  occasionally  be  employed  with  advantage 
when  the  extraneous  substance  is  lodged  in  a  bone  thickly  covered  by  mus- 
cles. The  trephine,  however,  is  generally  preferred  under  this  and  other 
similar  circumstances. 

A  ball,  after  having  traversed  the  thickness  of  a  limb,  or  of  the  body,  occa- 
sionally lodges  immediately  beneath,  or  among  the  superficial  muscles,  where 
its  presence  is  readily  detected  by  the  probe  or  finger.  In  such  a  case  the 
best  plan  is  to  remove  it  by  a  counter-opening,  that  is,  by  cutting  down  upon 
it  at  the  nearest  point;  a  procedure  which  often  saves  an  immense  amount 
of  pain  and  trouble. 

When  the  ball  cannot  be  found  without  much  probing  and  the  risk  of 
inflicting  serious  additional  mischief,  reason  and  experience  alike  suggest  the 
propriety  of  letting  it  remain,  in  the  hope  that  it  may  either  become  encysted, 
or  that  it  will  be  detached  and  washed  away  by  the  discharges.  In  general, 
however,  every  justifiable  effort  should  be  made  to  remove  it,  on  the  ground 
that,  if  left  behind,  it  will  be  almost  sure  to  excite  violent  inflammation,  fol- 
lowed by  profuse  suppuration  and  extensive  separation  of  the  tissues.  Such 
an  event  will  be  the  more  likely  to  happen  if  the  ball  has  become  rough,  jag- 
ged, or  flattened  by  contact  with  a  bone;  for  then  it  never  can  be  encysted, 
but  must  necessarily  keep  up  irritation  as  long  as  it  remains. 

The  great  importance  of  not  permitting  balls  to  remain  unextracted  has 
been  placed  in  a  forcible  light  by  the  observations  of  Mons.  Hutin,  chief  sur- 
geon of  the  Hotel  des  Invalides  of  Paris.  Of  4,000  soldiers  examined  by 
this  distinguished  practitioner,  within  a  space  of  five  years,  only  12  presented 
themselves  who  had  experienced  no  inconvenience  from  the  retention  of  foreign 
bodies,  while  the  remainder,  200  in  number,  had  all  suffered  more  or  less 
severely  until  they  had  been  relieved  by  operation. 

Another  reason  for  the  early  extraction  of  these  missiles  is  that  persons 
soon  after  the  receipt  of  their  injuries  will,  in  general,  submit  much  more 
readily  to  the  necessary  operation  than  they  will  after  they  have  partially 
recovered  from  their  effects;  their  dread  usually  increasing  in  proportion  as 
they  get  well,  and  beyond  the  reach  of  immediate  danger. 

When  a  ball  has  entered  a  movable  joint,  it  should  always  be  promptly 
extracted  if  it  lie  loose  within  its  cavity ;  if,  on  the  other  hand,  it  has  lodged 
in  the  adjoining  bone,  it  should  be  allowed  to  remain,  in  the  hope  that  it 
may  soon  be  covered  over  with  plastic  matter,  and  thus  become  comparatively 
harmless.  The  only  exception  to  this  rule  is  where  the  ball  projects  into  the 
cavity  of  the  articulation,  in  which  case  it  should  be  removed  at  all  hazard, 
since  its  retention  would  inevitably  lead  to  violent,  if  not  fatal,  inflammation, 
and  utter  uselessness  of  the  part. 

No  sensible  surgeon  ever  thinks  of  searching  for  a  ball  in  any  of  the  great 
cavities  of  the  body;  such  a  procedure  would  be  sure  to  increase  the  dangers 
of  the  accident,  and  cannot,  therefore,  be  too  pointedly  condemned. 

If  it  be  necessary  to  the  welfare  of  the  part  and  system  to  remove  a  ball, 
which  is  a  comparatively  innocuous  substance,  how  much  more  important  is 
it  to  extract  the  various  foreign  bodies  which  so  often  enter  along  with  it, 
and  the  presence  of  which  is  an  incessant  source  of  irritation  and  annoyance, 
however  protracted  it  may  be.  The  rule  here  is  imperative,  and  applies  to 
the  smallest,  as  well  as  to  the  largest  substance ;  to  the  little  piece  of  wad- 
ding and  the  stoutest  splinter,  the  linen  shred  and  the  brass  button  ;  in  short, 
to  all  extraneous  matter  whatever.  Wherever  it  may  be,  it  must  be  sought 
for,  and,  if  possible,  extracted  without  delay.  There  is  no  chance  here  of 
the  formation  of  a  cyst,  as  sometimes  happens  with  a  ball ;  nature  admits  of 
no  such  liberty.  In  naval  and  military  engagements  large  pieces  of  wood, 
metal,  and  other  substances  are  liable  to  be  impelled  into  the  body,  in  which 
vol.  i.— 22 
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they  are  often  buried  at  a  great  depth,  or  lodged  among  the  muscles,  which 
sometimes  close  over  them  in  a  sort  of  valve-like  manner,  rendering  it  ex- 
tremely difficult  not  merely  to  extract  but  even  to  find  them.  Much  may  be 
done  in  such  cases  by  the  gentle  use  of  the  finger  and  probe,  aided  by 
counter-pressure. 

4thly.  Any  detached  splinters  of  bone,  or  pieces  of  bone  so  much  loosened 
as  to  render  it  improbable  that,  if  left  behind,  they  will  become  reunited, 
should  be  removed  as  early  as  possible  after  the  occurrence  of  the  accident, 
experience  having  shown  that  their  retention  is  always  productive  of  exten- 
sive and  protracted  suppuration,  if  not  of  worse  results.  By  the  timely 
extraction  of  such  bodies  immense  suffering  may  be  prevented,  and  ultimate 
recovery  vastly  expedited.  It  is  surprising  that  surgeons  should  ever  hesitate 
in  such  a  case;  and  yet  the  instances  are  not  uncommon  where  the  most  cul- 
pable neglect  is  observed.  A  remarkable  example  of  the  kind  fell  under  my 
notice  in  1847,  in  the  person  of  Lieut.  George  Adams,  of  the  United  States 
Marine  Corps,  who  was  desperately  wounded  in  the  right  thigh  by  a  large 
musket  ball  during  our  war  with  Mexico,  at  the  battle  of  the  National  Bridge, 
between  Vera  Cruz  and  Jalapa.  The  soft  parts  were  extensively  injured  and 
the  bone  was  shattered  into  numerous  fragments,  not  less  than  twenty-four  of 
which,  some  of  them  upwards  of  an  inch  and  a  half  in  length,  I  removed  nine 
months  afterwards,  from  the  enormous  callus  that  had  formed  around  the  seat 
of  the  fracture;  most  of  them  were  completely  imprisoned  in  the  osseous 
matter,  and  it  was  therefore  found  quite  difficult  to  extract  them.  The  inci- 
sions healed  kindly,  except  at  one  point,  which  refused  to  close,  and  from 
which  a  small  fragment  of  bone  was  subsequently  removed  by  the  late  Pro- 
fessor Warren,  of  Boston. 

When  powder  is  imbedded  in  the  skin,  the  first  thing  to  be  done  is  to  pick 
out,  with  a  cataract  needle,  or  delicate  bistoury,  every  particle  of  it,  regard- 
less of  pain.  If  this  be  neglected  the  powder  will  speedily  excite  inflamma- 
tion, besides  causing  disagreeable  and  permanent  disfigurement  by  the  bluish 
spots  which  it  leaves.  The  operation  is  tedious,  and  is  always  attended  with 
severe  suffering.  The  resulting  inflammation  is  to  be  combated  in  the  usual 
manner;  cold  water,  or  cold  saturnine  lotions,  being  generally  the  best  local 
remedies. 

5thly.  The  fifth  and  last  indication  is  to  circumscribe  and  moderate  the 
resulting  inflammation.  To  accomplish  this,  attention  to  various  points  is 
necessary.  In  the  first  place,  the  parts  must  be  properly  dressed.  Works 
on  surgery  generally  direct  that  the  orifices  of  the  wound  shall  be  lightly 
covered  with  lint  and  adhesive  plaster.  Is  such  a  procedure  rational?  It 
certainly  is  not,  for  its  direct  effect  must  inevitably  be  to  prevent  discharge, 
of  which  there  must  always  be  more  or  less  in  every  such  case,  and  conse- 
quently to  aggravate  the  local  mischief.  A  much  better  plan  is  to  allow  the 
orifices  to  remain  open,  while  we  attempt,  by  means  of  a  light  compress  and 
bandage,  to  close  the  sides,  with  a  view  of  facilitating  their  union  by  adhesive 
action.  The  roller  should  be  carried  up  from  the  distal  part  of  the  limb  to 
some  distance  beyond  the  wound,  care  being  taken  to  perforate  it  opposite 
its  orifices,  in  order  to  admit  of  free  drainage.  In  this  manner  nature  may 
often  be  immensely  assisted  in  the  cure;  the  inflammation  will  generally  be 
moderate,  infiltration  of  fluids  will  be  obviated,  and  the  patient  will  frequently 
recover  in  a  surprisingly  short  period,  and  with  but  little  suffering.  The 
bandage,  however,  must  be  used  with  great  caution,  for  there  is  danger,  espe- 
cially if  there  be  much  swelling,  of  its  producing  injurious  compression,  and 
thus  becoming  a  source  of  gangrene.  My  experience  in  the  treatment  of 
gunshot  wounds  is  necessarily  limited,  but  it  is  sufficient  to  justify  me  in 
asserting  that  adhesive  plaster  should,  as  a  general  rule,  be  dispensed  with ; 
it  is  certainly  not  easy  to  perceive  how  it  is  possible  for  it  to  do  any  good. 
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Iii  gunshot  wounds  of  the  extremities,  involving  the  deep  muscles  and 
aponeuroses,  great  advantage  will  accrue,  during  the  progress  of  the  treatment, 
from  the  use  of  the  bandage,  applied  in  such  a  manner  as  to  prevent  the  for- 
mation of  sinuses  and  favor  the  escape  of  pus.  When  considerable  inflam- 
mation is  present,  the  dressings  may  be  kept  wet  with  a  spirituous  lotion  com- 
posed of  two  parts  of  alcohol  to  eight  of  water. 

The  part  having  been  dressed,  and  placed  at  rest  in  an  easy  and  elevated 
position,  cold  water  is  applied,  provided  there  is  no  contra-indication  to  its 
use,  on  account  of  the  state  of  the  weather  or  the  intolerance  of  the  part 
and  system.  If  the  weather  be  mild,  and  the  patient  young  and  robust,  cold 
will  usually  be  borne  better  than  warmth,  and  the  most  eligible  form  is  that 
of  water,  either  simple,  or  medicated  with  opium  and  acetate  of  lead.  The 
use  of  cold  water  in  the  treatment  of  this  class  of  lesions  dates  as  far  back 
as  the  time  of  Biondo,  towards  the  middle  of  the  sixteenth  century,  and  its 
beneficial  effects,  although  lost  sight  of  for  a  long  time,  were  again  brought 
prominently  before  the  notice  of  the  profession  by  Kern,  Larrey,  Guthrie, 
and  other  army  surgeons,  during  the  continental  wars  which  deluged  Europe 
early  in  the  present  century.  Cold  water,  however,  is  not  tolerated  equally 
well  by  all  patients,  and  hence  the  rule  is,  where  it  disagrees,  to  substitute 
warm  applications,  either  in  the  form  simply  of  tepid  water,  or  in  that  of  a 
light  emollient  cataplasm,  which,  after  all,  makes,  in  many  cases,  an  admirable 
dressing,  soothing  pain,  and  promoting  discharge. 

When  much  contusion  exists,  as  is  so  often  the  case  in  shell  and  cannon 
wounds,  I  am  satisfied  that  the  best  local  remedy  is  some  spirituous  lotion,  as, 
for  example,  two  parts  of  alcohol  to  ten  of  water,  with  the  addition,  if  there 
be  offensive  discharge,  of  a  small  quantity  of  chlorinate  of  soda,  or  Labarra- 
que's  solution.  The  tissues,  deprived  of  nervous  power,  must  be  slightly 
stimulated,  otherwise  they  will  be  in  danger  of  running  into  profuse  suppura- 
tion, if  not  gangrene. 

If  the  inflammation  assumes  a  threatening  aspect,  especially  if  it  becomes 
erysipelatous,  and  is  attended  with  great  pain,  tension,  and  swelling,  free  in- 
cisions, and  sometimes  counter-openings,  must  be  made,  otherwise  extensive 
mischief  will  result  from  the  burrowing  of  fluids,  and  the  consequent  destruc- 
tion of  the  connective  tissues.  Besides,  the  parts,  if  not  timeously  relieved, 
might  mortify.  The  older  surgeons  made  it  a  rule  of  practice  to  dilate  all 
wounds  of  this  kind  as  soon  as  possible  after  their  infliction,  with  a  view  of 
preventing  these  and  other  untoward  results,  but  this  procedure  has  become 
obsolete,  the  modern  practitioner  resorting  to  it  only  when  the  necessity  arises 
in  consequence  of  the  severity  of  the  inflammation  ;  assuming  that  a  man 
ought  not  to  be  cut  merely  because  he  has  been  shot. 

The  orifices  of  the  wound  will  usually  begin  to  granulate  in  from  four  to 
six  days,  even  when  there  is  slight  gangrene  of  their  edges,  and  the  whole 
track  will  often  close  in  an  almost  incredibly  short  time.  Much  of  it,  espe- 
cially if  it  be  long,  will  be  in  the  condition  of  a  subcutaneous  wound,  and  there- 
fore highly  favorable  to  reparation.  When  the  passage  is  slow  in  filling  up, 
the  healing  process  may  be  expedited  by  the  use  of  slightly  stimulating  in- 
jections, thrown  in  twice  in  the  twenty-four  hours ;  few  cases,  however,  will 
demand  such  interference.  The  wound  at  the  point  of  exit  generally  heals 
first. 

Conjoined  with  these  local  measures  must  be  perfect  rest  of  mind  and  body, 
along  with  good  diet,  gentle  purgatives,  and  anodynes,  for  the  double  purpose 
of  allaying  pain  and  spasm,  and  inducing  sleep.  Opiates  will  generally  be 
borne  in  large  doses,  and  can  rarely  be  dispensed  with  in  any  case,  however 
mild.  If  the  wound  is  severe,  and  especially  if  it  be  attended  with  serious 
hemorrhage,  active  purgation  must  be  scrupulously  abstained  from,  and 
also  antimonials,  on  account  of  their  depressing  effects,  and  their  tendency 
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to  provoke  tetanus.  In  all  cases  due  allowance  must  be  made,  in  our  treat- 
ment, for  the  drainage  which  is  likely  to  attend  such  injuries.  Hence  much 
judgment  is  often  required  to  steer  clear  of  difficulty  and  danger.  Bleeding 
by  the  lancet  is  hardly  to  be  thought  of  under  any  circumstances;  in  young 
and  plethoric  subjects,  however,  blood  may  occasionally  be  taken  advantage- 
ously by  leeches.  In  ordinary  cases,  the  diet  should  be  plain  and  simple, 
rigid  abstinence  not  being  required,  excepting  when  there  is  unusual  fulness 
of  habit.  If  decided  exhaustion  be  present,  whether  from  shock,  loss  of  blood, 
or  inflammatory  disturbance,  prompt  recourse  must  be  had  to  milk  punch, 
quinine,  and  nutritious  food. 

When  a  tendency  to  erysipelas  or  pyemia  arises,  the  patient,  in  addition  to 
the  means  already  indicated,  should  be  promptly  put  under  the  influence  of 
iron  and  strychnia,  or  of  these  two  articles  with  quinine  and  brandy;  and,  if 
large  numbers  of  wounded  are  crowded  together,  no  time  should  be  lost  in 
effecting  their  sequestration. 
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The  most  horrible  wounds  are  generally  those  which  are  inflicted  by  machi- 
nery in  rapid  motion,  the  passage  of  a  railway  car  or  the  wheel  of  a  heavy 
wagon,  and  the  explosion  of  fire-arms,  violently  lacerating  and  contusing  the 
soft  parts,  extensively  crushing  the  bones,  and  perhaps  opening  one  or  more 
of  the  larger  joints.  In  many  cases,  the  character  and  extent  of  the  mischief 
are  apparent  at  first  sight;  in  others,  as  when  it  is  principally  subcutaneous, 
it  becomes  so  only  after  a  most  patient  and  thorough  examination.  The  latter 
class  of  injuries  is  particularly  to  be  dreaded,  as  it  is  often  impossible,  even 
with  the  greatest  care,  to  determine  the  extent  of  the  lesion.  When  the  exa- 
mination necessary  to  ascertain  the  condition  of  the  parts  is  likely  to  be 
painful  or  protracted,  commiseration  for  the  sufferer  always  dictates  the  pro- 
priety of  administering  chloroform,  although  the  effect  of  the  anaesthesia  will 
rarely  be  required  to  be  carried  to  the  extent  of  complete  unconsciousness,  a 
few  full  and  prolonged  whiffs  being  generally  sufficient  to  effect  the  desired 
tolerance. 

In  attempting  to  determine  the  question  as  to  whether  an  attempt  should 
be  made  to  cut  off  or  save  a  limb,  not  a  little  stress  should  be  laid  upon  the 
age,  habits,  and  previous  health  of  the  patient,  the  manner  in  which  the  injury 
was  inflicted,  and  the  number,  variety,  and  importance  of  the  structures  in- 
volved. 

Young  adults  bear  severe  accidents  much  better,  other  things  being  equal, 
than  the  two  extremes  of  life,  childhood  and  decrepitude,  in  both  of  which, 
but  especially  the  latter,  the  power  of  reaction  is  generally  very  feeble,  and 
the  effect  of  shock  and  hemorrhage  felt  for  a  long  time.  Nevertheless,  there 
is  not  a  practitioner  of  any  experience  that  has  not  occasionally  witnessed 
striking  exceptions  even  under  these  circumstances.  A  temperate  man  usually 
bears  up  under  a  severe  wound  much  better  than  a  dissipated  one,  and  the 
resident  of  the  country  than  the  inhabitant  of  the  crowded  city;  a  person  in 
ill  health  at  the  time  of  the  accident  will  be  likely  to  suffer  more  than  one  in 
an  opposite  condition.  The  worst  class  of  accidents  in  civil  practice  are  those 
inflicted  by  railway  cars,  steamboats,  and  steam  factories,  and  these  are  often 
of  such  a  nature  as  to  require  the  prompt  removal  of  the  mangled  and  muti- 
lated parts. 

But  of  all  the  circumstances  influencing  the  recovery  of  the  patient,  and 
the  ability  of  the  surgeon  to  save  the  mutilated  parts,  the  most  important,  by 
far,  is  the  extent  of  the  injury,  or  the  number  and  nature  of  the  tissues  involved. 
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To  place  this  subject  in  a  clear  and  tangible  light,  it  is  requisite  to  consider 
it  somewhat  in  detail.  Before  doing  this,  however,  it  is  proper  to  premise 
that  amputation  should  never  be  performed  in  wounds  of  any  kind  until  after 
reaction  has  taken  place;  as,  if  this  precaution  be  neglected,  the  additional 
shock  which  the  operation  would  necessarily  impart  to  the  system  might  prove 
fatal,  either  before  the  patient  is  removed  from  the  table,  or  soon  after.  As 
long  as  he  is  deadly  pale,  the  pulse  small  and  thready,  the  surface  cold,  and 
the  thirst,  restlessness,  and  jactitation  excessive,  it  is  obvious  that  recourse  to 
the  knife  must  be  wholly  out  of  the  question.  The  proper  treatment  is  re- 
cumbency, with  mild  stimulants,  sinapisms  to  the  extremities,  and  other  means 
calculated  to  re-excite  the  action  of  the  heart  and  brain.  Power  being  restored, 
the  operation,  if  deemed  necessary,  is  proceeded  with,  due  regard  being  had 
to  the  prevention  of  shock  and  hemorrhage,  the  two  things  now  mainly  to  be 
dreaded. 

The  advantage  of  primary  over  secondary  amputation,  in  all  severe  wounds, 
is  too  obvious  to  require  comment.  Mr.  Guthrie  long  ago  ascertained  that 
the  loss  after  secondary  operations,  in  gunshot  injuries,  was  at  least  three 
times  as  great  as  after  primary,  and  the  results  of  his  observations  have  been 
amply  confirmed  by  the  more  recent  experience  of  military  surgeons.  In  the 
Crimean  war,  where  the  wounds  were,  for  the  most  part,  inflicted  with  the 
conical  ball  instead  of  with  the  round,  as  in  the  cases  seen  by  Mr.  Guthrie, 
the  difference  was  less  marked,  but  still  strikingly  in  favor  of  primary  inter- 
ference. Thus,  the  mortality  in  690  primary  amputations  was  175,  or  in  the 
ratio  of  25.3  per  cent.,  and  38  in  89  secondary,  or  in  the  ratio  of  42.7. 

The  following  circumstances  may  be  enumerated  as  justifying,  if  not  im- 
peratively demanding,  amputation  in  cases  of  wounds,  whatever  may  be  their 
nature : — 

1st.  When  a  limb  has  been  run  over  by  a  railroad  car,  fracturing  the  bones, 
and  tearing  open  the  soft  parts,  amputation  should,  as  a  general  rule,  be  per- 
formed, even  when  the  injury  done  to  the  skin  and  vessels  is  apparently  very 
slight,  experience  having  shown  that  such  accidents  seldom  do  well,  if  an 
attempt  is  made  to  save  the  limb,  the  patient  soon  dying  of  gangrene,  pyemia, 
or  typhoid  irritation.  The  danger  of  an  unfavorable  termination  in  such  a 
case  is  always  greater  when  the  lesion  affects  the  lower  extremity  than  when 
it  involves  the  superior. 

2d.  No  attempt  should  be  made  to  save  a  limb  when,  in  addition  to  serious 
injury  done  to  the  integuments,  muscles,  or  bones,  its  principal  artery,  vein, 
or  nerve  has  been  extensively  lacerated,  or  violently  contused,  as  the  result 
will  be  likely  to  be  gangrene,  followed  by  death. 

3d.  A  lacerated  or  gunshot  wound  penetrating  a  large  joint,  as  that  of  the 
knee  or  ankle,  and  accompanied  by  comminuted  fracture,  or  extensive  lacera- 
tion of  the  ligaments  of  the  articulation,  will,  if  left  to  itself,  be  very  prone 
to  terminate  in  tetanus,  mortification,  or  pyemia,  and  is  therefore  a  proper 
case  for  early  amputation. 

4th.  Gunshot  wounds  attended  with  severe  comminution  of  the  bones,  the 
fragments  being  sent  widely  around  among  the  soft  parts,  lacerating  and 
bruising  them  severely,  generally  require  amputation,  especially  in  naval  and 
military  practice.  Gunshot  fracture  of  the  thigh-bone  is  generally  considered 
by  military  surgeons  as  a  sufficient  cause  for  primary  amputation.  The  rule, 
however,  admits  of  exceptions. 

5th.  Extensive  laceration,  contusion,  and  stripping  off  of  the  integuments, 
conjoined  with  fracture,  dislocation,  or  compression  and  purification  of  the 
muscles,  will,  in  general,  be  a  proper  cause  for  the  removal  of  a  limb. 

In  all  severe  lacerated  and  contused  wounds,  whether  induced  by  cannon  shot, 
falls,  blows,  machinery  in  rapid  motion,  or  the  passage  of  the  wheel  of  a  rail- 
road car,  the  limb  should  be  amputated,  as  a  general  rule,  at  a  considerable  dis- 
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tance  above  the  apparent  seat  of  the  injury.  If  this  precaution  be  neglected, 
mortification  will  be  liable  to  seize  upon  the  stump,  owing  to  the  fact  that, 
in  such  cases,  the  injury,  both  of  the  soft  and  hard  parts,  usually  extends 
much  further  than  the  naked  eye  can  discover. 

Should  amputation  be  performed  when  a  limb,  the  subject  of  a^  severe 
wound,  laceration,  or  contusion,  has  been  suddenly  seized  with  mortification, 
manifesting  a  rapidly  spreading  tendency,  extending,  perhaps  in  a  few  hours, 
up  as  far  as  the  middle  of  the  leg,  or  even  as  high  as  the  knee  ?  In  general, 
such  cases  are  desperate  ;  no  local  or  internal  remedies  can  arrest  the  morbid 
action  ;  the  system  has  sustained  a  profound  shock,  and  the  affected  parts 
perish,  not  by  inches,  but  literally  by  feet.  I  have  repeatedly  seen  this 
variety  of  gangrene  extend  from  the  toes,  instep,  or  ankle  as  far  as  the  hip- 
joint  in  less  than  thirty-six  hours,  and  that,  too,  in  cases  where  there  was 
but  little  visible  injury,  the  mischief  being  evidently  deep-seated,  involving 
muscle,  nerve,  vessel,  and  bone.  If  amputation  be  not  performed,  the  dis- 
ease, whose  march  is  indicated  by  a  bluish  or  livid,  crepitating,  and  tender 
streak  along  the  limb,  will  be  sure  to  terminate  fatally  in  a  few  days,  and  the 
operation  should  therefore,  in  ray  judgment,  be  resorted  to  at  the  earliest 
pos-ible  moment,  the  surgeon  not  foolishly  waiting  for  a  line  of  demarcation, 
which  cannot  take  place,  since  neither,  part  nor  system  has  the  power  of  ar- 
resting the  morbid  action.  The  event,  it  is  true,  will  generally  be  unfavor- 
able, but  as  it  is  the  only  chance  the  patient  has,  he  should,  slender  though 
it  be,  certainly  have  the  benefit  of  it.  In  the  few  cases  in  which  I  have 
amputated  under  these  unpropitious  circumstances,  the  result  in  all  has  been 
fatal. 

Lacerated,  contused,  and  gunshot  wounds  are  often  of  so  frightful  a  nature 
as  to  render  it  perfectly  certain,  even  at  a  glance,  that  the  limb  will  be 
obliged  to  be  sacrificed  in  order  that  a  better  chance  may  be  afforded  for 
preserving  the  patient's  life.  At  other  times,  the  injury,  although  severe, 
may  yet,  apparently,  not  be  so  desperate  as  to  preclude,  in  the  opinion  of  the 
practitioner,  the  possibility  of  saving  the  parts,  or,  at  all  events,  the  propriety 
of  making  an  attempt  to  that  effect.  The  cases  which  may  reasonably  recpiire 
and  those  which  may  not  require  interference  with  the  knife  are  not  always 
so  clearly  and  distinctly  defined  as  not  to  give  rise,  in  very  many  instances, 
to  the  most  serious  and  unpleasant  apprehension,  lest  we  should  be  guilty, 
on  the  one  hand,  of  the  sin  of  commission,  and,  on  the  other,  of  that  of 
omission;  or,  in  other,  and  more  comprehensive  terms,  that,  while  the  sur- 
geon endeavors  to  avoid  Scylla,  he  may  not  unwittingly  run  into  Charybdis, 
mutilating  a  limb  that  might  have  been  saved,  and  endangering  life  by  the 
retention  of  one  that  should  have  been  promptly  amputated.  It  is  not  every 
man,  however  large  his  skill  and  experience,  that  is  always  able  to  satisfy 
himself,  even  after  the  most  profound  deliberation,  what  line  of  conduct 
should  be  pursued  in  these  trying  circumstances ;  hence  the  safest  plan  for 
him  generally  is  to  procure  the  best  counsel  that  the  emergencies  of  the  case 
may  admit  of.  But  in  doing  this,  he  must  be  careful  to  guard  against  pro- 
crastination ;  the  case  must  be  met  promptly  and  courageously  ;  delay  even 
of  a  few  hours  may  be  fatal,  or,  at  all  events,  place  limb  and  life  in  imminent 
jeopardy.  Above  all,  let  proper  caution  be  used  if  the  patient  is  obliged  to 
be  transported  to  some  hospital,  or  to  a  distant  home,  that  he  may  not  be 
subjected  to  unnecessary  pain,  exposed  to  loss  of  blood,  or  carried  in  a  posi- 
tion incompatible  with  his  exhausted  condition.  Vast  injury  is  often  done 
in  this  way,  by  ignorant  persons  having  charge  of  the  case,  and  occasionally 
even  by  practitioners  whose  education  and  common  sense  should  be  a  sufii- 
cient  guarantee  against  such  conduct.  The  transportation  of  a  patient  to  a 
distance  of  perhaps  a  hundred  or  a  hundred  and  fifty  miles  upon  a  railway 
car,  after  he  has  been  desperately  wounded,  in  the  hope,  it  may  be,  of  obtain- 
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ing  better  aid,  cannot  be  too  severely  reprehended,  as  involving  not  only  the 
loss  of  precious  time,  but  often  also  the  infliction  of  additional  injury  upon  a 
part  and  system  already  overwhelmed  by  shock  and  hemorrhage. 

Resection  in  gunshot  and  other  injuries  involving  the  articulations  is,  as 
will  be  more  fully  explained  elsewhere,  applicable  chiefly  to  the  shoulder  and 
elbow-joints,  in  cases  unattended  with  serious  lesion  of  the  soft  parts.  In 
the  former,  a  portion  of  the  humerus,  embracing,  if  necessary,  from  three  to 
five  inches  in  length,  together  with  a  part  or  even  the  whole  of  the  glenoid 
cavity  of  the  scapula,  may  be  safely,  and  expeditiously  removed  under  such 
circumstances,  and  yet  the  patient  have  an  excellent  use  of  his  arm.  Expe- 
rience shows  that  primary  excision  of  the  other  joints,  excepting,  of  course, 
the  smaller  ones,  as  those  of  the  hand  and  foot,  is  generally  very  unfavorable. 

Further  observations  upon  this  subject  will  appear  in  the  chapter  on  am- 
putation, and  in  those  on  fractures,  dislocations,  and  resections. 


SECONDARY  EFFECTS  OF  WOUNDS  AND  CONTUSIONS. 

Every  practitioner  occasionally  meets  with  cases  of  wounds  and  bruises  in 
which  the  patient,  happily  escaping  from  the  primary  effects  of  the  injury, 
suffers  severely  from  what  may  be  termed  the  secondary  effects,  coming  on 
several  weeks  or  months  afterwards.  These  lesions  have  not  received  suffi- 
cient attention  from  systematic  writers.  It  has  fallen  to  my  lot  to  see  quite 
a  number  of  such  cases,  and  I  select  the  following  from  my  note-book  in  illus- 
tration of  the  subject : — 

A  farmer,  aged  thirty,  in  August,  1851,  got  his  left  foot  twisted  and  bruised 
by  a  fall  from  his  horse.  The  accident  was  instantly  followed  by  severe  pain, 
and  next  day  by  excessive  swelling,  which,  however,  gradually  subsided  under 
the  usual  antiphlogistic  remedies.  In  the  course  of  a  few  weeks  the  man 
was  able  to  exercise  on  crutches,  but  the  foot  was  now  observed  to  be  very 
sore  and  tender,  cold,  clammy,  withered  and  benumbed,  and  to  be  completely 
destitute  of  power.  There  was  also  frequent  twitching  of  the  three  small 
toes,  particularly  at  night,  so  as  to  interfere  with  sleep.  These  symptoms 
were  aggravated  in  damp,  cold  states  of  the  atmosphere,  when  there  were 
also  occasionally  neuralgic  pains  in  the  part.  The  general  health  likewise 
materially  suffered,  the  appetite  being  bad,  the  bowels  irregular,  and  the 
mind  much  dejected.  When  I  saw  the  patient,  nearly  a  year  after  the  acci- 
dent, he  had  been  subjected  to  various  plans  of  treatment,  with  hardly  even 
any  temporary  relief.  I  placed  him  upon  tonics  and  alterants,  and  ordered 
the  hot  and  cold  douche,  with  frictions  with  veratria  liniment  and  the  use  of 
the  bandage;  but  many  months  elapsed  before  he  experienced  much  benefit 
from  the  treatment,  and  I  believe  he  has  never  entirely  recovered  the  use  of 
his  foot  and  ankle. 

A  man,  aged  25,  cut  himself,  in  October,  1852,  with  an  axe  on  the  instep 
of  the  left  foot,  directly  over  the  internal  cuneiform  bone.  The  weapon  pene- 
trated the  bone,  and  evidently  severed  the  extensor  tendon  of  the  great  toe, 
as  the  toe  conld  no  longer  be  moved  by  the  effort  of  the  will.  The  wound 
healed  completely  in  a  few  days,  but  in  a  short  time  afterwards  the  parts  be- 
came tender  and  remained  so  for  several  months.  Meanwhile,  the  foot  and 
leg  grew  sensibly  thinner,  and  were  habitually  cold  and  clammy ;  a  state  of 
things  which  has  now  continued  for  several  years.  Whenever  exercise  is 
taken,  the  parts  swell,  and  become  tender.  The  muscles  of  the  whole  limb 
are  flabby  and  wasted.  The  general  health  is  much  disordered  ;  the  man  has 
lost  thirty  pounds  of  flesh,  and  has  been  unable  to  attend  to  any  business 
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since  the  accident.     His  tongue  is  habitually  coated,  he  sleeps  badly  at  night, 
and  he  is  subject  to  frequent  fits  of  despondency. 

A  man,  aged  35,  consulted  me  in  March,  1854,  on  account  of  an  accident 
similar  to  the  above.  lie  was  a  bricklayer  by  occupation,  and  previously 
was  always  in  good  health  up  to  October,  when  he  cut  himself  with  a  hatchet 
in  the  left  instep,  immediately  over  the  internal  cuneiform  bone,  as  nearly  as 
possible  in  the  same  situation  as  in  the  preceding  case.  The  wound  healed 
rapidly,  but  the  man  soon  began  to  suffer  with  exquisite  pain  and  tenderness 
in  the  parts,  extending  up  the  leg,  and  subject  to  severe  exacerbation  from 
damp  states  of  the  atmosphere,  exposure  to  cold,  and  derangement  of  the 
digestive  organs.  The  suffering  was  not  regular  in  its  recurrence,  but  it  was 
generally  worse  at  night,  and  often  sadly  interrupted  his  sleep.  The  limb 
was  cold  and  clammy,  as  well  as  much  emaciated,  and  the  parts  immediately 
around  the  scar  were  hard,  as  if  from  the  presence  of  organized  lymph.  The 
general  health  was  much  impaired,  the  tongue  was  coated,  and  the  sleep  was 
usually  much  interrupted  by  spasm  of  the  limb.  A  prominent  symptom  in 
the  case  was  great  soreness  in  the  hollow  of  the  foot,  in  front  of  the  heel. 
When  the  man  attempted  to  walk,  the  foot  became  very  tender,  and  began 
immediately  to  swell.  Both  in  this  and  in  the  preceding  case  the  patient 
was  obliged  to  use  crutches. 

A  lady,  aged  27,  the  wife  of  a  medical  gentleman,  in  February,  1852, 
punctured  the  forepart  of  her  right  wrist,  towards  the  ulnar  margin  of  the 
forearm,  with  a  small  slender  sewing  needle,  which  entered  the  skin  directly 
over  the  ulnar  artery,  and  passed,  apparently,  obliquely  inwards  and  outwards 
towards  the  centre  of  the  joint,  without,  however,  penetrating  it.  The  needle 
was  immediately  withdrawn,  but  not  examined,  and  the  patient,  consequently, 
was  uncertain  whether  a  portion  had  broken  off  and  remained  behind.  The 
accident  was  followed  by  the  most  excruciating  pain,  pervading  the  entire 
extremity  from  one  end  to  the  other,  but  being  particularly  severe  at  the  seat 
of  the  injury  and  in  the  thumb  and  first  two  fingers.  A  violent  rigor  soon 
succeeded,  and  for  ten  days  the  patient  suffered  the  most  horrible  tortures, 
being  frequently  threatened  with  tetanus,  and  constantly  annoyed  with  spas- 
modic twitches  of  the  muscles  of  the  hand  and  arm.  Considerable  swelling 
arose  soon  after  the  receipt  of  the  injury  in  the  forearm,  wrist,  hand,  thumb, 
and  the  fingers  above  named.  About  the  end  of  the  tenth  day  a  small  cir- 
cumscribed abscess  formed  at  the  site  of  the  puncture,  which,  upon  being 
lanced,  discharged  about  a  drachm  and  a  half  of  thick  pus,  much  to  the 
relief  of  the  patient.  In  a  week  the  matter  had  reaccumulated,  and  the  part 
was  again  lanced,  followed  by  the  same  relief  as  before.  Subsequently  the 
skin  was  scarified  several  times,  the  cuts  bleeding  profusely  at  each  operation, 
but  not  yielding  any  pus. 

During  the  following  summer  the  patient  experienced  severe  and  constant 
pain,  especially  in  the  anterior  part  of  the  arm,  between  the  elbow  and  the 
insertion  of  the  deltoid  muscle  ;  it  was  always  more  violent  in  the  evening, 
and  was  of  a  dead,  heavy  aching  character ;  the  limb  was  stiff  and  numb. 

When  I  first  saw  the  patient,  in  November,  1852,  she  informed  me  that 
her  general  health  had  been  very  bad  for  the  last  six  years,  that  she  was  sub- 
ject to  dyspepsia,  and  that  she  was  naturally  of  a  nervous,  excitable  tempera- 
ment. She  had  formerly  suffered,  at  intervals,  from  rheumatism.  For  the 
last  four  months  she  had  had  a  seton  in  the  upper  and  fore  part  of  the  arm, 
on  account  of  the  severity  of  her  pain,  which,  however,  at  this  time,  was 
much  less  than  formerly.  She  thought  she  had  derived  much  benefit  from 
the  seton.  Her  hand  and  thumb,  together  with  the  fore  and  middle  fingers, 
swelled  every  evening,  becoming  stiff  and  sore,  so  that  she  could  with  diffi- 
culty flex  or  extend  them.  In  the  day  the  parts  felt  much  more  comfortable. 
The  pain  and  soreness  were  always  greatest  at  night.     Pressure  at  the  seat 
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of  the  puncture  gave  rise  to  uneasiness  rather  than  to  pain,  but  was  always 
followed  soon  after  by  so  much  distress  as  to  prevent  sleep  during  the  suc- 
ceeding night.  The  ring  and  little  fingers  were  natural,  free  from  swelling, 
and  easily  moved.     The  whole  limb  was  cold  and  considerably  wasted. 

The  probability  is  that,  in  this  case,  the  needle  pricked  the  ulnar  nerve  at 
the  wrist,  producing  a  condition  of  things,  in  her  bad  state  of  health,  simi- 
lar to  that  which  occasionally  results  from  the  puncture  of  a  nerve  in  bleed- 
ing at  the  arm. 

Under  the  use  of  an  alterative  and  tonic  course  of  treatment,  with  strych- 
nine and  arsenious  acid  ;  the  hot  and  cold  douche,  followed  by  friction  with 
veratria  ointment;  a  nutritious  diet  and  exercise  in  the  open  air;  the  gene- 
ral health  rapidly  improved,  and  the  local  suffering  finally  disappeared,  though 
the  limb  has  never  recovered  its  original  powers. 

Bad  effects  not  unfrequently  follow  upon  gunshot  wounds  ;  they  present 
themselves  in  different  forms  and  degrees,  and  often  entail  great  suffering 
along  with  partial  loss  of  function.  Among  the  more  common  and  annoy- 
ing of  these  secondary  effects  are  neuralgic  pains  and  a  sense  of  numbness 
in  the  parts,  progressive  atrophy  of  the  muscles,  contraction  of  the  aponeu- 
roses and  tendons,  and  anchylosis  of  the  joints. 

In  regard  to  the  treatment  of  these  secondary  lesions,  it  is  impossible  to 
lay  down  any  definite  plan  of  action  ;  every  case  must  be  managed  accoi'd- 
ing  to  the  peculiarities  of  its  symptoms.  Much  benefit  may  generally  be  ex- 
pected from  attention  to  the  state  of  the  general  health,  which  is  nearly  always 
more  or  less  seriously  disordered.  Neuralgic  pains,  altered  sensibility,  and 
atrophy  usually  require  a  course  of  tonics  and  arsenic,  purgatives,  the  hot 
and  cold  douche,  and  dry  frictions.  Rigidity  of  the  joints  must  be  coun- 
teracted by  passive  motion  and  sorbefacients  ;  contraction  of  the  tendons 
and  aponeuroses  by  the  use  of  splints  and  the  bandage. 


MAGGOTS  IN  WOUNDS. 


The  development  of  maggots  in  wounds  and  compound  fractures  is  a  cir- 
cumstance worthy  of  notice  in  a  practical  point  of  view.  Such  an  occur- 
rence is  met  with  chiefly  in  hot  weather,  but  I  have  also  seen  it  in  the  autumn 
and  early  part  of  winter,  in  consequence  of  the  artificial  heat  of  the  patient's 
apartment.  In  tropical  climates  the  formation  of  maggots  in  wounds  and 
ulcers  is  almost  unavoidable,  despite  the  best  directed  efforts  to  prevent  it. 
The  soldiers  in  Syria,  under  Larrey,  and  our  troops  during  the  war  with 
Mexico,  suffered  greatly  from  this  cause.  Dr.  Proctor  informed  me  that 
wounds,  however  carefully  cleansed  one  morning,  were  found,  on  the  suc- 
ceeding evening,  to  contain  large  numbers  of  these  animals,  and  if  the  slight- 
est neglect  took  place,  they  speedily  collected  in  incredible  quantities,  and  of 
prodigious  size,  their  diameter  equalling  that  of  a  small-goose  quill,  while 
their  length  ranged  from  three  to  nine  lines.  The  soldiers  had  a  great  hor- 
ror of  them,  and  from  the  disposition  which  they  evinced  to  burrow  deep 
among  the  muscles,  they  were  productive  of  no  little  pain  and  distress. 

Fortunately  the  formation  of  maggots  is  not  often  seen  in  civil  practice, 
where  patients  can  enjoy  all  the  conveniences  and  comforts  of  home ;  nor  is 
it  usual  to  meet  with  them  in  public  institutions ;  still,  the  fact  that  such  an 
occurrence  is  possible  cannot  be  too  firmly  impressed  upon  the  mind  of  the 
young  and  inexperienced  practitioner. 

The  best  preventive  of  this  occurrence  is  cleanliness,  with  a  frequent  change 
of  dressing,  and  burying  the  affected  parts  in  light  bran,  so  as  to  place  them 
beyoud  the  reach  of  flies,  which,  under  almost  any  other  mode  of  manage- 
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raent,  are  sure  to  find  their  way  to  the  wounded  surface,  the  slightest  crevice 
affording  them  access  to  the  much  coveted  spot.  Moisture  and  a  high  tem- 
perature are  the  causes  which  most  rapidly  conduce  to  the  formation  of  mag- 
gots. The  means  that  prove  most  destructive  to  them  are  spirits  of  turpen- 
tine, creasote,  and  alkaline  solutions,  particularly  chlorinated  soda.  Dr. 
Atkinson,  of  the  British  army,  has  found  no  remedy  so  efficacious  as  calo- 
mel, sprinkled  upon  the  wound,  or  blown  into  it  from  a  quill. 

Horrible  suffering  has  been  known  to  result  from  the  development  of  mag- 
gots in  the  nose,  from  the  accidental  deposition  of  larvae  during  a  fit  of 
intoxication.  Dr.  Bamford,  who  formerly  practised  in  Texas,  has  commu- 
nicated to  me  the  particulars  of  the  case  of  a  man  who  perished  from  the 
effects  of  maggots  formed  in  the  nasal  cavities  and  frontal  sinuses,  from  which 
it  was  found  impossible  to  dislodge  them  by  any  means  that  could  be  devised 
for  the  purpose.  The  patient  suffered  great  agony,  and  died  in  raving  deli- 
rium. It  is  easy  to  conceive  how,  in  a  hot  climate,  in  consequence  of  the 
want  of  cleanliness,  the  larvae  of  the  fly  might  be  deposited  in  an  ear  affected 
with  profuse  suppuration,  or,  from  a  similar  cause,  even  in  the  vagina.  Dis- 
gusting as  such  an  occurrence  is,  it  is  by  no  means  a  matter  of  improbability. 


SECT.  VIII. — POISONED  WOUNDS. 

Under  this  head  are  included  four  distinct  classes  of  wounds  :  first,  those 
inflicted  by  venomous  insects  and  snakes  ;  secondly,  those  caused  by  the  bite 
of  rabid  animals;  thirdly,  those  produced  by  inoculation  with  the  poison  of 
glanders;  and  lastly,  wounds  received  in  the  examination  of  dead  bodies, 
constituting  what  are  called  dissection  wounds. 

1.    WOUNDS  INFLICTED  BY  POISONOUS  INSECTS. 

There  are  various  genera  of  insects  which  naturally  secrete  a  poison,  which, 
when  instilled  into  the  living  tissues,  is  capable  of  producing  serious  and  even 
fatal  consequences.  Of  these  the  most  common,  at  least  in  this  country,  are  the 
humble-bee,  the  honey-bee,  the  wasp,  hornet,  and  yellow-jacket.  The  poison  of 
these  insects  is  contained  in  a  small  vesicle  in  the  abdomen,  and  is  under  the 
control  of  a  peculiar  muscular  apparatus  by  which  it  is  injected  into  the  punc- 
ture made  by  the  barbed  sting  of  these  little  creatures.  It  is  highly  acrid  in 
its  qualities,  especially  in  the  honey-bee,  hornet,  and  yellow-jacket,  transparent, 
and  of  a  sweetish  taste  at  first,  but  afterwards  hot  and  disagreeable,  being 
particularly  active  during  the  heat  of  summer.  When  roused  to  anger,  these 
insects  sting  with  great  fury,  producing  a  wound  which  is  instantly  followed 
by  a  sharp,  pungent,  itching  pain,  and  in  a  few  moments  after  by  a  circum- 
scribed inflammatory  swelling,  pale,  and  elevated  at  the  site  of  injury.  In 
some  persons,  owing  to  idiosyncrasy  and  other  causes,  the  symptoms  are 
exceedingly  severe  and  even  alarming,  the  patient  having  dimness  of  sight, 
vertigo,  nausea,  palpitation,  and  a  feeling  of  indescribable  oppression,  with 
a  disposition  to  swoon.  Instances  have  occurred  in  various  parts  of  the 
country  of  persons  having  been  stung  to  death  by  a  single  honey-bee  ;  one 
such  case,  of  which  I  have  the  particulars,  occurred,  many  years  ago,  in  Ken- 
tucky, in  a  man  upwards  of  thirty  years  old.  He  was  wounded  on  the  face, 
and  died  in  a  few  hours.  I  know  a  young  man  who  always  suffers  from 
severe  sickness  of  the  stomach  and  great  nervous  depression  when  he  is  stung 
by  a  bee.  Violent  effects  sometimes  proceed  from  the  sting  of  a  bee,  wasp, 
or  yellow-jacket  in  the  fauces,  oesophagus,  or  stomach,  when  these  insects  are 
accidentally  swallowed  in  cider  and  other  drinks. 
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As  the  sting  is  often  left  in  the  skin,  in  the  infliction  of  this  class  of  wounds, 
the  part  should  be  carefully  examined,  in  order  that,  if  present,  it  may  at 
once  be  extracted.  The  most  promptly  efficacious  remedies  are,  in  general, 
salt  water,  alcohol,  laudanum,  vinegar,  hartshorn,  spirits  of  camphor,  Cologne 
water,  soap  liniment,  solutions  of  the  acetate  of  lead,  and  dilute  tincture  of 
iodine.  Turpentine  is  also  a  highly  valuable  article.  Whether  these  and 
other  similar  remedies  act  by  neutralizing  the  poison,  or  merely  by  relieving 
the  resulting  inflammation,  we  are  unable  to  say.  In  those  cases  in  which 
the  system  becomes  affected,  immediate  recourse  should  be  had  to  internal 
stimulants,  of  which  the  best  are  brandy  and  ammonia.  If  the  insect  has 
passed  into  the  throat,  a  mustard  and  salt  emetic  will  be  the  proper  remedy, 
followed,  if  urgent  swelling  and  impending  suffocation  ensue,  by  leeches  to 
the  neck,  and,  perhaps,  by  laryngotomy. 

Various  species  of  the  mosquito  tribes  are  poisonous,  and  therefore  capable 
of  inoculating  the  wounds  which  they  make  by  their  bite.  In  the  Southern 
States,  as  well,  indeed,  as  in  some  of  the  western,  and  along  many  parts  of 
the  Atlantic  coast,  the  mosquito  abounds  in  vast  numbers,  and  often  inflicts 
serious  injury  both  upon  man  and  animals.  I  have  met  with  a  number  of 
instances  in  which  the  bite  of  this  insect  was  productive  of  severe  inflammation, 
and  several  in  which  it  was  followed  by  considerable  ulceration.  The  late 
Professor  Dorsey,  of  this  city,  observed  a  case  of  gangrene  and  death  from  a 
wound  of  this  kind  in  a  lady,  previously  in  good  health.  So  serious  an  effect 
as  this  is  probably  always  dependent  upon  some  idiosyncrasy,  or  upon  the 
occurrence  of  erysipelas,  consequent  upon  the  bite.  The  stinging  sensation 
and  swelling  which  attend  the  application  of  the  poison  of  the  mosquito 
usually  soon  subside  of  their  own  accord,  or  under  the  use  of  some  mild 
stimulant,  as  Cologne  water,  alcohol,  vinegar,  or  laudanum.  When  the 
effect  is  more  serious,  the  tincture  of  iodine  and  warm  water-dressing  may  be 
necessary. 

The  poison  of  the  scorpion  has  many  of  the  properties  of  that  of  the  bee 
and  wasp,  although  it  is  much  more  active.  It  is  of  a  whitish  color  and 
oleaginous  consistence,  and  is  contained  in  a  small  reservoir  near  the  end  of 
the  tail,  whence  it  is  ejected  through  two  little  pores  on  each  side  of  the 
sting.  In  North  America  and  Europe  the  wound  inflicted  by  the  animal  is 
comparatively  harmless,  the  only  effect  generally  being  a  tolerably  smart  but 
transient  inflammation  ;  but  in  Africa  and  Asia  it  is  often  followed  by  great 
suffering  and  even  loss  of  life,  death  sometimes  occurring  in  a  few  hours.  In 
these  countries  the  scorpion  frequently  attains  an  enormous  size,  having  a 
huge  body,  and  a  length  of  from  six  to  ten  inches.  Several  species  of  this 
insect,  of  large  size,  are  found  in  Texas  and  Mexico,  but  I  am  not  aware  that 
their  sting  is  particularly  venomous.  The  great  Eastern  remedy  in  this 
variety  of  wound  is  olive  oil,  and  an  idea  prevails  that  its  virtues  are  greatly 
increased  by  infusing  in  it  the  bodies  of  some  of  these  animals  previously  to 
its  application.  Spirits  of  hartshorn  would  doubtless  be  a  more  valuable 
addition.  Such  a  wound  should  always  be  immediately  well  washed  with  salt 
water,  then  scarified,  next  thoroughly  rubbed  with  volatile  liniment,  and  then 
covered  with  an  emollient  poultice.  If  constitutional  symptoms  arise,  they 
must  be  met  with  anodynes,  brandy,  and  ammonia,  the  treatment  being  very 
similar  to  that  adopted  for  the  sting  of  the  bee  and  wasp. 

Bad  effects  have  occasionally  followed  the  bite  of  the  spider;  and  the 
fabulous  stories  about  the  poisonous  qualities  of  the  tarantula  are  known  to 
every  reader  of  history.  As  yet,  we  know  too  little  of  the  character  and 
habits  of  these  insects  to  speak  with  any  certainty  of  the  effects  of  their  bite; 
but  judging  from  what  has  been  published  upon  the  subject  by  reliable 
authorities,  it  is  fair  to  conclude  that,  while  there  has  been  much  exaggeration 
and  actual  misrepresentation,  there  is  also  much  that  is  true.    The  symptoms 
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of  the  bite  of  the  tarantula,  so  far  as  they  have  been  studied,  would  seem  to 
be  very  similar  to  those  produced  by  the  sting  of  the  common  scorpion. 
Hence  similar  treatment  would  probably  suffice. 

2.    WOUNDS  INFLICTED  BY  VENOMOUS  SERPENTS. 

The  number  of  poisonous  serpents  in  different  parts  of  the  world  is  very 
considerable;  but  in  this  country  there  are,  so  far  as  is  at  present  known, 
only  three  genera  that  are  at  all  dangerous  on  account  of  their  bite.  These 
are  the  crotalus,  trigonocephaly,  and  elaps.  Of  the  crotalus,  or  rattlesnake, 
so  called  from  the  peculiar  appendage  to  its  tail,  Professor  Holbrook,  in  his 
Herpetology  of  North  America,  has  described  not  less  than  six  species,  of 
which  the  banded,  striped,  and  miliary  are  the  most  common  ;  all  are  venom- 
ous, and  consequently  capable  of  inflicting  deadly  wounds.  These  reptiles 
formerly  abounded  in  almost  every  section  of  the  United  States,  especially 
in  the  swampy  and  mountainous  regions,  but  are  now  hardly  ever  met  with 
in  our  denser  settlements. 

All  the  different  species  of  rattlesnakes  are  provided  with  two  small  sacs, 
each  of  which  contains  a  minute  quantity  of  poison,  and  communicates,  by 
means  of  a  short  excretory  duct,  with  the  canal  in  the  fang  on  each  side  of 
the  upper  jaw.  It  is  inclosed  by  a  bony  framework,  situated  external  to  the 
proper  jaw,  and  is  under  the  control  of  appropriate  muscles,  the  action  of 
which  aids  materially  in  expelling  its  contents.  The  fangs,  situated  just  at 
the  verge  of  the  mouth,  are  very  long,  sharp,  and  crooked,  like  the  claws  of 
a  cat,  and  are  naturally  retracted  and  concealed  in  a  fold  of  integument ;  but, 
when  the  animal  is  irritated,  are  capable  of  being  instantly  raised,  and  darted 
forwards  with  great  force  into  the  skin,  followed  by  an  emission  of  poison. 
The  snake,  then,  does  not  bite,  but  strikes,  making  a  punctured  wound. 

The  annexed  illustration  represents  the  head  of  the  rattlesnake,  and  one 


Fist.  80. 


Fig.  81. 


Fig.  SO.  Head  of  the  rattlesnake,  a,  a.  Poison  gland,  and  its  excretory  duct;  the  latter  cut  open  at 
its  extremity,  e.  Anterior  temporal  muscle.  /.  Posterior  temporal  muscle,  g.  DigastriCUB.  h.  External 
pterygoid,  i  Middle  temporal,  q.  Articnlo-raaxlllary  ligament,  which  joins  the  aponeurotic  capsule 
of  the  poison  gland,  r.  The  cervical  angular  muscle,  t.  Vertebro-mandibular  muscle,  u.  Costo-mau- 
dibular  muscle. 

Fig.  81.  Poison  fang,  magnified,  p,  p.  The  pulp  cavity  of  the  tooth,  v,  v.  The  canal  along  which 
the  venom  flows,  truly  on  the  outside  of  the  tooth. 

of  the  poison  fangs,  with  the  canal  along  which  the  venom  flows  when  the 
animal  is  in  the  act  of  inflicting  its  wound. 
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The  poison  of  the  rattlesnake  is  a  thin,  semi-transparent,  albuminous  fluid, 
of  a  yellowish  color,  with,  occasionally,  a  tinge  of  green.  According  to  Dr. 
S.  Weir  Mitchell,  of  this  city,  who  has  carefully  studied  its  qualities,  it  is  of  a 
glutinous  consistence,  devoid  of  smell  and  taste,  distinctly  acid,  of  the  spe- 
cific gravity  of  1044,  and  coagulable  at  a  temperature  of  140°  to  160°.  Its 
toxic  activity  is  not  materially,  if  at  all,  impaired  by  boiling  and  freezing, 
and  alcohol,  acids,  alkalies,  iodine,  and  chlorides,  do  not  destroy  its  viru- 
lence. When  dried,  it  retains  its  dreaded  power  for  an  indefinite  period. 
Chemically  examined,  it  is  found  to  contain,  besides  coloring  matter,  and  an 
undetermined  substance,  both  soluble  in  alcohol,  a  trace  of  fatty  matter, 
chlorides  and  phosphates,  and  two  albuminoid  principles,  one  coagulable  at 
212°  F.,  the  other,  termed  crotoline,  not  coagulable  at  this  temperature, 
neutral  in  its  action,  freely  soluble  in  water,  and  of  a  nitrogenous  nature. 

The  quantity  of  venom  contained  in  the  poison-bag  does  not  generally  ex- 
ceed a  few  drops ;  but  it  accumulates  when  the  animal  is  inactive,  and  Dr. 
Mitchell  had  a  snake  which,  on  one  occasion,  ejected  fifteen  drops,  its  fang 
not  having  been  used  for  several  weeks.  It  is  peculiarly  acrid  and  deadly  in 
hot  weather  and  during  the  procreating  season.  In  winter  and  early  spring 
the  reptile  is  in  a  torpid  condition,  and  the  poison  is  then  diminished  in 
quantity,  and  unusually  thick,  though  not  less  virulent. 

The  effect  of  the  wound  of  the  rattlesnake  varies  with  many  circumstances, 
as  the  situation  of  the  part,  the  acrid  character  of  the  poison,  and  the  age  of 
the  patient.  Experience  has  shown,  as  in  the  case  of  the  bite  of  rabid  ani- 
mals, that  most  of  those  hurt  in  this  way  escape  either  entirely  or  suffer  only 
in  a  very  slight  degree  ;  the  poison  either  failing  to  reach  the  tissues,  or 
being  too  inert  to  make  any  decided  impression  upon  the  system.  It  is  also 
known  that  adults  are  less  liable  to  suffer  than  children,  simply  because  they 
possess,  as  may  be  supposed,  greater  vigor  of  constitution,  and  consequently 
greater  power  of  withstanding  the  influence  of  the  venom.  The  deleterious 
efl'ects  of  the  poison  seem  to  be  much  weakened,  if  not  actually  exhausted, 
by  a  rapid  succession  of  bites.  The  experiments  of  Captain  Hall,  of  Caro- 
lina, and  of  the  late  Professor  Barton,  of  this  city,  place  this  subject  in  a 
very  clear  light.  Of  three  dogs  bitten  in  succession  by  a  rattlesnake  four 
feet  long,  the  former  gentleman  found  that  the  first  died  in  less  than  fifteen 
seconds,  the  second  in  two  hours,  and  the  third  in  three  hours.  The  subjects 
of  Barton's  experiments  were  chickens,  and  the  results  were  almost  identical 
with  those  of  Hall.  Of  three  fowls,  bitten  on  three  consecutive  days,  the 
first  perished  in  a  few  hours,  the  second  lived  for  some  time,  and  the  third 
finally  recovered,  although  not  without  considerable  suffering.  Instances 
occasionally  occur  in  the  human  subject  of  almost  instant  destruction  from  the 
bite  of  the  rattlesnake ;  at  other  times  the  case  proceeds  more  slowly,  the 
patient  not  dying  under  several  hours,  or,  perhaps,  several  weeks.  Dr.  Wain- 
wright,  of  New  York,  lost  his  life  in  less  than  six  hours  from  the  time  he  was 
wounded.  The  animal,  an  uncommonly  large  one,  had  lain  in  a  torpid  state 
for  some  time,  when,  unexpectedly  becoming  wanned,  he  reared  himself  and 
struck  his  victim  furiously  on  the  last  phalanx  of  the  middle  finger  of  the  left 
hand.  Although  the  wound  was  immediately  sucked,  and  soon  afterwards 
excised  and  cauterized,  a  ligature  being  also  tied  firmly  round  the  wrist,  the 
hand  soon  became  enormously  swollen,  the  tumefaction  rapidly  extending  up 
the  limb  nearly  as  far  as  the  axilla,  and  the  surface,  in  the  greater  part  of  its 
extent,  exhibiting  a  mottled  bluish  and  greenish  yellow  hue.  The  pulse  soon 
became  very  feeble,  and  beat  one  hundred  and  twenty  in  the  minute  ;  in  four 
hours  the  patient  was  in  a  state  of  stupor,  and  died  soon  after  in  a  completely 
comatose  condition.  Finally,  in  another  series  of  cases,  the  patient,  after 
having  been  near  death's  door  for  several  weeks,  eventually  perishes,  or  re- 
covers.    When  death  occurs  almost  instantaneously,  the  probability  is  that 
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the  poison  is  injected  directly  into  the  blood,  the  fang  having  penetrated 
some  tolerably  large  vessel.  Under  such  circumstances,  the  fluid  is  found 
to  be  thin  and  black,  and  refuses  to  coagulate  when  exposed  to  the  atmo- 
sphere. 

When  this  poison  has  been  freely  instilled  into  a  wound,  the  symptoms 
will  always  be  proportionably  severe.  The  moment  the  inoculation  has  taken 
place,  excessive  pain  is  experienced  in  the  part,  rapidly  followed  by  swelling, 
which  soon  diffuses  itself  extensively  over  the  surrounding  surface,  and  is 
attended  with  a  livid  mottled  appearance,  dependent  upon  extravasation  of 
blood  in  the  subcutaneous  cellular  tissue.  If  the  wound,  for  instance,  occu- 
pies a  finger,  the  tumefaction  speedily  extends  up  the  limb,  as  far  as  the 
shoulder,  and,  perhaps,  over  a  large  portion  of  the  corresponding  side  of  the 
trunk,  a  feeling  of  numbness,  weight,  and  coldness  attending  the  other  symp- 
toms. 

Within  a  few  minutes  after  the  first  manifestation  of  the  local  affection, 
marked  evidence  appears  of  the  absorption  of  the  poison  into  the  system. 
The  patient  looks  excessively  pale,  sees  objects  indistinctly,  is  sick  at  the 
stomach,  perhaps  ejecting  its  contents,  and  has  frequent  swooning  fits,  with 
clammy  sweats,  and  coldness  of  the  body.  By  and  by,  as  the  system  be- 
comes more  fully  impressed  with  the  deleterious  effects,  insatiable  thirst  arises  ; 
a  sense  of  constriction  is  experienced  in  the  chest ;  the  breathing  is  op- 
pressed ;  the  pulse  is  feeble  and  vacillating  ;  great  anxiety  and  restlessness 
exist ;  the  tendons  twitch  ;  the  mind  wanders,  or  is  furiously  delirious ;  and 
death  soon  closes  the  scene.  In  the  worst  cases  of  the  affection,  a  universal 
yellowness  of  the  skin  is  observed,  and  the  parts  are  not  only  frightfully 
swollen,  but,  if  the  patient  survive  some  hours,  large  vesicles  appear  upon 
the  surface,  containing  bloody  serum,  and  indicating  the  approach  of  morti- 
fication. When  death  does  not  take  place  for  a  considerable  number  of  days, 
large  abscesses  form  in  the  cellular  substance  and  among  the  muscles,  and 
the  system  gradually  sinks  under  the  resulting  irritation. 

The  appearances  presented  in  the  bodies  of  those  who  die  from  the  effects 
of  this  poison  are  pretty  uniform.  In  the  birds,  rabbits,  guinea-pigs,  and 
dogs,  experimented  upon  by  Dr.  Mitchell,  extravasation  of  blood  and  soften- 
ing of  the  tissues  iu  the  neighborhood  of  the  bite  were  almost  invariably 
observed  ;  the  brain  and  spinal  cord  were  more  or  less  injected  ;  the  heart 
was  distended  and  flabby  ;  the  lungs  were  sometimes  engorged  ;  and  the  in- 
testines were  occasionally  ecchymosed.  In  several  instances,  the  kidneys  were 
filled  with  blood,  and  exhibited  all  the  evidences  of  acute  congestion.  The 
ureters  and  bladder  contained  sanguineous  urine.  The  blood  in  the  heart 
and  vessels  was  dissolved,  and  of  a  dark  color. 

The  genus  trigonocephalus  includes  several  species,  of  which  the  water 
moccasin,  or  cotton-mouth,  and  the  copperhead,  are  the  most  important. 
They  have  no  rattles,  but  the  upper  jaw  is  armed  with  poisonous  fangs,  and 
their  bite  is  said  to  be  very  deadly.  The  cotton-month  snake  is  met  with 
extensively  in  the  Southern  States,  its  northern  limit  being  the  Pedee  River 
in  North  Carolina.  Professor  IIoll>rook  states  that  it  is  the  terror  of  the 
negroes  about  the  rice  plantations,  being  more  dreaded  by  them  than  the 
rattlesnake,  which  only  attacks  when  irritated,  whereas  the  water  moccasin 
makes  war  on  everything  that  comes  within  its  reach. 

Of  the  genus  elaps,  the  only  species,  according  to  Dr.  Holbrook,  known 
in  this  country,  is  the  elaps  fulvius,  whose  body,  twenty  inches  in  length,  is 
of  a  beautiful  red  color,  surrounded  with  black  rings,  margined  with  yellow. 
Its  upper  jaw  is  armed  on  each  side  with  a  permanently  erect  poisonous  fang. 
It  is  found  chiefly  in  the  Southern  S.tates,  in  sweet-potato  fields,  and  is  so 
gentle  in  its  habits  as  to  be  regarded  as  almost  harmless. 

The  most  noxious  serpent  in  the  East  Indies  is  the  cobra  di  capelh,  the 
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spectacled  or  hooded  snake,  of  which  there  are  a  number  of  varieties,  all 
distinguished  for  their  venomous  properties.  The  effects  of  its  bite  .are  very 
similar  to  those  which  follow  the  bite  of  the  rattlesnake,  only  that  they  are 
in  general  somewhat  more  tardy,  and  accompanied  by  less  swelling.  The 
poison  is  of  a  semi-transparent,  yellowish  appearance,  not  unlike  olive  oil. 
It  has  been  known  to  kill  a  large  dog  in  less  than  twenty  minutes  ;  and  in 
the  case  of  the  keeper  at  the  Zoological  Gardens  in  London,  who  was  bitten 
by  a  cobra  on  the  root  of  the  nose,  death  occurred  in  ninety-five  minutes. 
The  internal  viscera  were  found,  on  dissection,  to  be  intensely  congested,  and 
the  blood,  which  was  dark,  alkaline,' and  fluid,  emitted  a  peculiarly  acid  and 
sickening  smell. 

In  Europe,  the  common  viper  is  the  most  venomous  serpent  known.  It  is 
uncommon  in  England,  but  exists  in  considerable  numbers  in  France,  Spain, 
and  Italy,  as  well  as  in  several  of  the  more  northern  States  of  the  Old  World. 
The  poison,  which  has  a  yellowish  oily  appearance,  may  be  swallowed  almost 
with  impunity,  provided  there  is  no  abrasion  upon  the  mouth.  It  is  most 
active  in  hot  weather,  killing  small  birds  and  animals  almost  instantly.  Ap- 
plied to  the  human  subject,  it  causes  acute  pain  and  diffuse  swelling,  followed 
by  a  puffy,  cedematous  state  of  the  subcutaneous  cellular  substance,  and  a 
livid  and  vesicated  condition  of  the  skin.  The  general  symptoms,  which 
seldom  manifest  themselves  under  three-quarters  of  an  hour  to  an  hour,  bear 
so  close  a  resemblance  to  those  produced  by  the  wound  of  the  rattlesnake  as 
to  render  it  unnecessary  to  describe  them. 

A  great  deal  has  been  written  concerning  the  treatment  of  wounds  inflicted 
by  venomous  serpents,  and  yet  it  is  remarkable  that  we  have  not  a  solitary 
remedy  upon  which  any  reliance  can  be  placed.  The  fact  that  so  many  ar- 
ticles have  been  recommended  as  specifics  clearly  shows  that  these  lesions  are 
often  so  slight  as  not  to  require  any  treatment  at  all,  the  unpleasant  effects 
generally  passing  off  spontaneously  in  a  few  hours,  either  because  the  poison 
has  not  been  introduced  in  sufficient  quantity,  or  because  it  has  not  been 
sufficiently  noxious  to  produce  any  serious  harm.  The  first  thing  to  be  done, 
as  far  as  the  part  is  concerned,  is  to  constrict  the  limb  as  tightly  as  possible, 
a  short  distance  above  the  wound,  which  is  then  to  be  instantly  excised  and 
cupped,  the  glass  being  retained  as  long  as  the  blood  is  disposed  to  flow, 
when  the  surface  should  be  well  washed  with  the  dilute  tincture  of  iodine, 
the  same  remedy  being  thoroughly  applied  to  the  skin  over  the  whole  extent 
of  the  swelling.  Subsequently,  warm  water-dressing,  medicated  with  lauda- 
num and  acetate  of  lead,  will  form  the  most  suitable  application. 

The  practice  of  sucking  the  wound  is  of  great  antiquity,  and  we  find  that 
there  have  been  men,  from  time  to  time,  in  different  parts  of  the  world,  who 
have  made  it  their  special  occupation.  The  Psylli,  of  Africa,  and  the  Marsi, 
of  Italy,  acquired  great  celebrity  for  their  skill  in  this  particular  branch  of 
business,  and  the  custom  still  prevails  among  many  of  the  Indian  tribes'  of 
this  continent.  The  operation,  however,  cannot  be  performed  with  safety  if 
there  be  any  abrasion  upon  the  lips  or  in  the  mouth,  and  should  therefore 
always  give  way  to  the  cupping  glass. 

Professor  Brainard,  of  Chicago,  has  suggested  the  practice  of  injecting  a 
solution  of  iodine  under  the  skin  for  the  purpose  of  destroying  the  poison. 
The  only  objection  to  the  procedure  is  the  difficulty  of  administering  the  re- 
medy, such  accidents  nearly  always  happening  in  places  remote  from  the 
apothecary  and  the  surgeon. 

Pain  must  be  relieved,  and  the  strength  supported  by  morphine  and  alco- 
hol, the  latter  being  given,  in  any  of  its  more  common  forms,  to  the  utmost 
possible  extent  compatible  with  the  patient's  power  of  endurance.  Whiskey 
seems  to  be  the  great  remedy  among  the  mountaineers  of  this  country,  for 
this  class  of  wounds,  and  there  can  be  no  question,  from  what  has  appeared 
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in  the  public  prints  upon  the  subject,  that  it  is  entitled  to  great  consideration. 
The  treatment  should  be  rapidly  pushed  to  gentle  inebriation,  though  such 
an  occurrence  is  seldom  to  be  looked  for  when  there  is  such  marked  depres- 
sion of  the  general  system  as  so  often  attends  this  lesion.  Ammonia  might, 
perhaps,  be  advantageously  combined  with  the  alcoholic  remedies,  for  there 
can  be  no  doubt  that  it  must,  under  such  circumstances,  be  productive  of 
benefit,  whether  we  regard  it  merely  as  a  stimulant,  or  as  a  neutralizer  of  the 
poison.  When  there  is  excessive  prostration,  along  with  great  gastric  irrita- 
bility, enemata  of  brandy  and  laudanum  should  be  employed.  Olive  oil  has 
been  highly  recommended  as  an  antidote  against  snake  bite;  but,  there  is  no 
reason  to  believe  that  it  possesses  any  such  virtues.  In  the  East  Indies,  the 
Tanjore  pill  formerly  enjoyed  great  celebrity  in  the  treatment  of  wounds  in- 
oculated with  the  poison  of  the  cobra  di  capello  and  other  noxious  serpents, 
its  efficacy  being  supposed  to  depend  upon  the  arsenic  which  enters  into  its 
composition.  Fowler's  solution  has  also  been  much  lauded  for  its  supposed 
neutralizing  qualities,  especially  of  the  poison  of  the  fer-de-lance,  a  venomous 
serpent  in  the  Island  of  St.  Lucia;  it  is  administered  every  three  hours  in 
doses  of  two  drachms  along  with  a  small  quantity  of  laudanum,  until  active 
vomiting  and  purging  are  induced.  But  none  of  these  remedies  are  reliable, 
and  my  opinion  is  that  no  time  should  be  wasted  upon  their  exhibition. 

In  the  former  edition  of  this  work  attention  was  directed  to  the  use  of 
Bibron's  antidote,  as  it  has  been  called, — a  mixture  of  bromine,  iodide  of 
potassium,  and  bichloride  of  mercury — as  a  means  of  neutralizing  the  effects 
of  the  poison  of  the  rattlesnake;  but  it  has  been  ascertained  by  Dr.  Mitchell 
that  it  possesses  no  such  properties ;  nor  are  arsenic  and  ammonia,  or,  indeed, 
any  other  known  articles  of  the  materia  medica,  endowed  with  such  virtues. 
In  regard  to  topical  remedies,  he  found,  experimentally,  that  iodine,  injected 
subcutaneously,  exerted  a  great  influence  over  the  local  effects  of  the  venom, 
but  none  in  preserving  life  or  defending  the  system  at  large.  Some  simple 
astringents  also  possess  this  power,  and  are  as  useful  as  iodine  itself.  Among 
the  internal  stimulants,  he  assigns,  in  common  with  all  American  practitioners, 
the  highest  position  to  alcohol,  looking  upon  it,  not  as  a  chemical  antidote, 
or  neutralizer  of  the  venom,  but  as  a  great  supporter  of  the  vital  powers. 
When  the  patient  is  too  weak,  or  too  sick,  to  swallow,  he  recommends  it  to 
be  given  as  an  enema ;  and  he  also,  in  that  event,  advises  the  inhalation  of 
hot  alcohol,  or  even  of  ether,  as  a  means  of  re-exciting  the  flagging  powers 
of  the  system.  When  the  patient  has  recovered  from  the  immediate  effects 
of  the  poison,  quinine  and  a  nutritious  diet  will  be  necessary,  along  with  the 
spirituous  stimulants,  to  aid  restoration. 

Finally,  it  may  be  observed,  in  regard  to  the  so-called  antidotes  for  snake- 
bite, that  the  remedies  which  have,  from  time  to  time,  been  invested  with  this 
virtue,  doubtless  owed  their  temporary  reputation  to  the  fact  that  the  cases 
in  which  they  were  used  were  cases  of  a  comparatively  slight  character,  which 
would  probably  have  recovered  as  well,  or  nearly  as  well,  without  as  with 
their  use.     The  history  of  surgery  certainly  warrants  this  conclusion. 

3.    WOUNDS  INFLICTED  BY  RABID  ANIMALS. 

There  is  a  peculiar  disease  among  man  and  animals  known  by  the  name  of 
hydrophobia,  its  characteristic  symptoms,  at  least  in  the  human  subject,  being 
a  dread  of  water,  as  the  term  by  which  it  is  generally  designated  literally 
signifies.  It  is  due  to  the  influence  of  a  particular  poison,  generated  by  cer- 
tain animals,  and  capable  of  propagating  the  disease  by  inoculation.  Of  the 
nature  of  this  poison  all  we  know  is  that  it  is  contained  in  the  saliva,  and 
that,  after  having  remained  latent  for  some  time  iu  the  wounded  part,  it  is 
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absorbed  and  carried  into  the  system,  where  it  produces  the  peculiar  effects 
by  which  the  malady  is  distinguished. 

That  the  virus  of  hydrophobia  resides  in  the  saliva,  or  in  the  saliva  and 
other  secretions  of  the  mouth  and  fauces,  is  a  circumstance  which  has  been 
fully  established  by  experiments  upon  inferior  animals.  Thus,  Dr.  Zine  in- 
oculated a  dog,  cat,  hare,  and  cock,  with  the  saliva  of  a  rabid  dog,  and  readily 
induced  the  disease.  Similar  results  followed  the  investigations  of  Dupuy, 
Youatt,  and  other  veterinary  surgeons.  The  former  of  these  writers  rubbed 
a  sponge  wet  with  the  saliva  of  a  mad  dog  upon  the  sore  of  a  sheep,  which 
subsequently  perished  from  hydrophobia ;  and  the  latter  communicated  the 
affection  from  one  brute  to  another  by  means  simply  of  a  silk  thread,  impreg- 
nated with  this  fluid  and  used  as  a  seton.  While  hydrophobia,  however,  may 
be  readily  propagated  in  this  manner,  we  are  ignorant  as  to  the  precise  source 
of  the  poison,  whether,  although  it  is  contained  in  the  saliva,  it  is  really 
secreted  by  the  salivary  glands,  or  whether  it  is  derived  from  the  mucous 
membrane  of  the  mouth  and  fauces.  The  former  supposition  is  certainly  the 
more  plausible  of  the  two,  but  the  fact  could  only  be  verified  by  taking  the 
fluid  directly  from  one  of  these  organs ;  an  experiment  which,  so  far  as  I  am 
aware,  has  never  been  made. 

There  are  certain  animals  which  have  the  faculty  of  generating  the  poison 
of  hydrophobia  spontaneously;  they  belong  chiefly,  if  not  exclusively,  to  the 
canine  tribe,  and  consist  of  the  dog,  wolf,  fox,  jackall,  and  badger.  The  cat 
is  commonly  supposed  to  possess  a  similar  power,  but  this  is  still  an  unsettled 
question.  Man  and  other  animals  do  not  produce  the  virus  spontaneously, 
but  are  susceptible  of  the  disease,  and,  with  the  exception  of  man,  are  pro- 
bably all  capable  of  propagating  it  when  under  its  influence.  Breschet 
repeatedly  provoked  the  malady  in  dogs  by  inserting  the  saliva  of  rabid 
horses  and  asses ;  and  several  cases  have  been  reported  of  human  beings 
having  suffered  from  the  bite  of  rabid  horses  and  pigs.  It  is  uncertain 
whether  hydrophobia  can  be  communicated  from  one  person  to  another.  In 
the  case  of  Mr.  Wheeler,  a  dresser  in  Guy's  Hospital,  London,  who  was 
bitten  by  a  rabid  patient,  no  ill  effects  followed,  and  I  know  of  no  well 
authenticated  instance  of  the  disease  having  been  induced  in  this  wise.  Rab- 
bits and  similar  animals,  as  well  as  fowls,  soon  die  from  inoculation  with  this 
poison,  without  exhibiting  any  of  the  ordinary  symptoms  of  hydrophobia. 

The  inoculation  in  hydrophobia  is  usually  effected  by  a  tooth,  which,  how- 
ever, need  not  necessarily  penetrate  the  true  skin,  numerous  cases  having 
occurred  where  the  disease  was  communicated  by  the  slightest  scratch,  or 
abrasion.  One  instance  has  been  reported  where  death  was  produced  by  the 
licking  of  a  wart  upon  the  face,  by  a  little  poodle  supposed  to  be  laboring, 
at  the  time,  under  rabies.  It  is,  indeed,  not  improbable  that  the  disease  may 
be  communicated  merely  by  the  contact  of  the  saliva  of  a  hydrophobic  animal 
with  sound  skin  and  mucous  membrane.  It  is  also  supposed  to  be  possible 
that  a  mother  may  transmit  the  affection  to  her  infant  through  her  own  milk. 
Cases  now  and  then  occur  which  lead  to  the  suspicion  that  the  disease  may 
be  induced  by  dogs  and  other  animals  not  actually  mad,  but  simply  enraged ; 
whether  this,  however,  be  a  fact  or  not  remains  to  be  proved.  Finally,  ex- 
periments have  been  performed  which  go  to  show  that  the  morbid  saliva  may 
be  administered  internally  with  entire  impunity. 

The  period  of  latency  of  this  disease  varies  from  a  few  weeks  to  several 
months.  In  89  cases,  analyzed  by  Dr.  Blatchford  and  Dr.  Spoor,  of  Troy, 
the  average  period  was  about  seventy  days,  the  minimum  in  23  cases  was 
thirty  days  and  under,  and  the  maximum  in  6  cases  was  upwards  of  two  hun- 
dred days.  In  the  only  two  cases  of  hydrophobia  that  I  have  ever  seen,  the 
disease  appeared,  in  one,  at  the  end  of  four  weeks,  and  in  the  other  at  the 
end  of  nine  months  from  the  date  of  the  inoculation.  According  to  John 
vol.  i.— 23 
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Hunter,  the  extremes  range  from  thirty  days  to  eighteen  months.  An  Eng- 
lish writer,  Dr.  Bardsley,  refers  to  an  instance  where  the  disease  did  not  show 
itself  for  twelve  years,  but  such  a  statement  must  be  received  with  great 
allowance.  The  period  is  generally  considerably  shorter  in  animals  than  in 
man,  and  in  very  young  persons  than  in  adults. 

Although  a  considerable  period  always  elapses  between  the  inoculation 
and  the  appearance  of  hydrophobic  symptoms,  yet  it  is  extremely  probable 
that  the  virus  is  speedily  absorbed  into  the  system,  though  some  time  is 
necessary  to  develop  its  zymotic  properties.  What  countenances  this  view 
of  the  subject  is  that  nearly  all  the  other  known  poisons,  when  brought  in 
contact  with  the  living  tissues,  are  promptly  absorbed,  so  as  to  make,  sooner 
or  later,  their  peculiar  impression  upon  the  constitution.  The  poison  of  the 
rattlesnake  is  taken  up  almost  instantaneously,  and  the  probability  is  that  the 
same  is  true  with  respect  to  the  poison  of  smallpox,  measles,  scarlatina,  and 
other  zymotic  affections.  A  certain  period,  however,  is  necessary,  in  every 
case,  to  enable  the  poison  to  explode  upon  the  general  system,  or,  in  other 
words,  to  multiply  itself,  and  extend  its  influence.  With  regard  to  the  virus 
of  rabies,  it  is  certain  that  the  disease  is  often  developed  within  the  usual 
period,  after  the  most  prompt  and  complete  excision  of  the  bitten  parts. 

Many  persons  are  bitten  by  rabid  animals  who  yet  never  contract  the  dis- 
ease, the  virus  having  either  been  exhausted  before  the  rencontre  takes  place, 
or,  what  is  more  probable,  having  been  wiped  off  by  the  clothes  in  the  act  of 
inflicting  the  wound.  In  this  way  more  than  half  of  those  bitten  occasionally 
escape  with  impunity;  but,  on  the  other  hand,  it  sometimes  happens  that 
nearly  every  one  is  effectually  inoculated.  It  is  not  impossible  that  idiosyn- 
crasy may  exert  an  important  influence  in  the  production  of  the  disease.  It 
is  well  known  that  this  is  true  of  other  zymotic  poisons,  and  it  is  therefore 
reasonable  to  suppose  that  it  may  also  hold  good  of  this.  Out  of  fifty  dogs 
that  had  been  inoculated  by  Dr.  Hertwich,  of  Berlin,  with  saliva  taken  from 
a  rabid  animal  of  the  same  species,  not  one  in  five  was  infected. 

Hydrophobia  occurs  at  all  ages.  It  has  been  observed  in  infants  at  the 
breast,  in  children,  and  at  every  period  of  adult  life.  In  the  Transactions  of 
the  American  Philosophical  Society  are  the  particulars  of  a  case  in  a  man  of 
seventy-three.  Women  are  equally  as  subject  to  the  disease  as  men,  and,  if 
they  suffer  less  frequently  from  it  than  they  do,  it  is  simply  because  they  are 
less  exposed  to  the  attacks  of  rabid  animals.  It  prevails  in  all  countries,  in 
all  climates,  and  at  all  seasons  of  the  year.  Northern  Europe,  however,  has 
furnished  a  greater  number  of  cases  than  perhaps  any  other  part  of  the  world. 
It  is  also  frequent  in  England  ;  and,  as  a  general  rule,  it  is  more  common  in 
northern  than  southern  regions.  Throughout  the  West  Indies  it  is  compara- 
tively rare,  although  the  number  of  dogs  there  is  unusually  great  as  compared 
with  the  number  of  inhabitants.  Hydrophobia  is  more  common  in  Canada 
and  New  England  than  in  the  Southern  States  of  the  Union. 

The  symptoms  of  rabies  necessarily  divide  themselves  into  local  and  con- 
stitutional ;  or  those  furnished  by  the  wounded  part,  and  those  afforded  by 
the  system,  after  the  absorption  of  the  specific  virus. 

The  wound  inflicted  by  a  rabid  animal  generally  heals  as  kindly  as  any 
similar  wound  made  by  a  sound  animal ;  the  scar,  perhaps,  remaining  a  little 
red  and  tender,  as  it  usually  does  after  an  ordinary  bite,  but  exhibiting  no 
other  peculiarity,  and  the  system  being  perfectly  free  from  disease.  By  and 
by,  however,  when  the  period  of  incubation  is  about  to  draw  to  a  close,  the 
part  begins  to  itch,  burn,  or  smart,  and  soon  becomes  sore  and  irritable,  hot, 
numb,  or  rigid,  pain  darting  through  it  in  different  directions,  and  sometimes 
extending  to  a  considerable  distance  beyond  the  site  of  injury,  as  from  the 
hand  up  to  the  shoulder,  or  from  the  foot  to  the  knee  or  groin.  Sometimes 
a  red  line  can  be  traced  in  the  direction  of  the  lymphatics.     Occasionally, 


WOUNDS    INFLICTED    BY    RABID    ANIMALS.  355 

though  rarely,  the  cicatrice  has  been  known  to  open  afresh.  Almost  simul- 
taneously with  the  local  affection  evidence  of  general  indisposition  appears. 
The  patient  feels  unwell;  his  head  aches;  his  sleep  is  disturbed  by  unpleasant 
dreams ;  he  feels  melancholy  and  depressed ;  and  he  has  occasional  attacks 
of  chilliness,  with  a  highly  impressible  state  of  the  system.  The  poison  is 
now  fairly  at  work,  and  in  a  few  hours — generally  from  ten  to  twenty-four — 
explodes  with  frightful  violence.  The  period  of  latency  is  passed  ;  the  dis- 
ease has  reached  its  second  stage;  the  dread  of  water  and  the  difficulty  of 
deglutition  have  declared  themselves ;  in  a  word,  hydrophobia  is  fully  esta- 
blished. The  patient,  on  attempting  to  drink,  is  suddenly  seized  with  spasm 
in  the  throat,  and  finds  that  he  is  unable  to  swallow  a  particle  of  fluid;  he 
tries  and  tries,  but  every  effort  is  only  succeeded  by  a  renewal  of  suffering, 
and  presently  he  dashes  away  the  cup  as  if  it  were  charged  with  some  deadly 
poison,  unwilling  again  to  bring  it  to  his  lip.  Tortured  with  thirst  and  a 
sense  of  dryness  of  the  mouth,  he  will  rather  endure  his  discomfort  than  sub- 
ject himself  to  the  dreaded  spasm.  Should  he  succeed  in  forcing  down  a 
little  water,  he  will  be  instantly  seized  with  suffocative  cough,  convulsive 
tremors,  and  lividity  of  the  face,  compelling  him  to  jump  up  in  bed,  and  to 
pant  for  breath.  The  painful  sensations  are  usually  referred  to  the  throat, 
and  are  often  accompanied  by  a  feeling  of  constriction  in  the  chest,  difficulty 
of  respiration,  a  disposition  to  sigh,  and  a  frequent  desire  to  clear  the  mouth 
and  fauces,  which  soon  become  clogged  with  an  inordinate  secretion  of  thick, 
viscid  saliva  and  mucus,  which  greatly  aggravate  the  patient's  suffering.  At 
this  stage  of  the  disease,  and  generally,  indeed,  before  it  has  reached  this 
point,  there  is  superadded  to  the  previous  distress  a  remarkable  susceptibility 
to  atmospheric  impressions,  the  slightest  contact  of  cold  air  being  a  source 
of  profound  torture,  producing  a  sense  of  suffocation,  and  even  violent  con- 
vulsions. The  agony  thus  occasioned  is  sometimes  much  greater  than  that 
caused  by  the  attempt  to  swallow  fluids.  The  least  opening  of  a  door,  the 
slightest  motion  of  a  fan,  or  even  the  smallest  whiff  of  air  directed  from  the 
attendant's  mouth  upon  the  body,  instantly  brings  on  a  paroxysm  of  this 
kind.  Light  and  noise  too  are  always  offensive  ;  and  hence  the  patient 
usually  insists  upon  his  room  being  kept  dark,  quiet,  and  closed.  The  mind, 
at  this  stage,  is  peevish  and  fretful ;  and  nothing  that  can  be  done  can  please 
the  sufferer,  who,  in  consequence,  often  quarrels  with  his  best  friends.  At 
times  his  imagination  is  completely  perverted  ;  he  fancies  that  he  hears  noises 
and  sees  objects  that  have  no  real  existence  ;  he  gets  out  of  bed,  walks  about 
the  room,  screams,  or  gesticulates,  very  much  like  one  affected  with  delirium 
tremens. 

In  the  last  stage,  which  is  characterized  by  an  aggravation  of  all  the  pre- 
vious symptoms,  the  countenance  has  a  haggard  and  distressed  appearance, 
horror  and  anxiety  being  depicted  on  every  feature;  the  eyes  have  a  wild 
and  glaring  expression  ;  the  tongue  is  perfectly  dry  and  parched ;  the 
strength  is  much  impaired  ;  the  voice  is  hoarse  and  shrill,  almost  like  that  of 
a  dog;  the  respiration  is  short  and  panting  ;  more  or  less  delirium  is  present, 
often  amounting  to  complete  mania ;  and  the  pulse,  small  and  feeble,  beats 
from  one  hundred  and  thirty  to  one  hundred  and  sixty  in  the  minute.  Thus 
the  disease  progresses,  paroxysm  after  paroxysm  recurring  until  the  frame  is 
worn  out  by  exhaustion,  death  usually  taking  place  suddenly  in  a  fit  of  suffo- 
cation. Occasionally  a  slight  calm  is  experienced  a  few  hours  before  the 
fatal  event ;  the  spasms  almost  completely  subside,  the  power  of  swallowing 
returns,  the  mind  becomes  clear,  and  the  patient,  perhaps,  sinks  into  a  tran- 
quil sleep.  The  duration  of  the  attack  varies  from  eighteen  hours  to  a  week, 
the  average  being  about  three  days. 

In  a  case  of  hydrophobia  which  I  attended  in  1842,  the  patient,  a  young 
man  of  about  twenty-one  years  of  age,  was  attacked  precisely  four  weeks 
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after  having  been  bitten  in  the  left  hand  by  a  rabid  dog.  When  I  was  called 
in,  the  disease  was  in  its  second  stage,  well-marked  symptoms  having  ap- 
peared the  previous  day.  The  difficulty  of  swallowing  and  the  morbid  sensi- 
bility of  the  skin  were"  present  in  a  high  degree.  Every  effort  at  drinking, 
nay,"  the  very  mention  of  fluid  of  any  kind,  and  the  attempt  to  raise  the  glass 
to  the  lip,  caused  violent  convulsions  ;  the  countenance  was  flushed  and 
tumid ;  the  eyes  red  and  suffused ;  the  mouth  parched ;  the  throat  stopped 
with  viscid  mucus;  the  pulse  frequent  and  rather  strong;  the  respiration 
hurried  ;  the  thirst  and  restlessness  intense ;  the  mind  exceedingly  peevish 
and  irritable ;  and  the  sensibility  of  the  skin  so  exalted  that  the  slightest 
approach  of  a  current  of  air,  inappreciable  by  any  one  else,  produced  the 
most  horrible  torture.  The  inability  to  bear  light  and  noise  was  also  very 
great.  The  hand  felt  numb  and  painful,  though  the  wound  had  not  reopened. 
These  symptoms  gradually  progressed,  increasing  steadily  in  severity,  until 
towards  the  end  of  the  third  day  from  the  attack,  when  the  young  man 
expired  in  a  state  of  complete  exhaustion.  The  pulse,  during  the  latter 
stage  of  the  malady,  was  exceedingly  irregular,  and  upwards  of  one  hundred 
and  fifty  in  the  minute ;  the  breathing  was  short  and  panting ;  and  the  mind 
was  excessively  agitated  and  distressed,  but  clear  and  intelligent,  except 
when  the  patient  was  on  the  verge  of  a  convulsion.  The  voice  was  not 
materially  affected. 

It  is  impossible  to  mistake  hydrophobia  for  any  other  disease.  The  dread 
of  water,  the  difficulty  of  deglutition,  and  the  dread  of  cold  air,  are  always 
sufficiently  diagnostic  of  the  affection,  even  when  no  history  of  it  can  be 
obtained. 

The  dissection  of  persons  dead  of  this  disease  has  thrown  no  real  light 
upon  its  seat  and  pathology.  In  the  case  of  a  young  man  of  twenty-four, 
who  died  in  1840,  nine  months  after  he  had  been  bitten  on  the  hand,  and 
whose  body  I  assisted  in  examining,  no  lesion  whatever  could  be  detected, 
by  the  closest  scrutiny,  anywhere.  The  mouth,  fauces,  pharynx,  and  oeso- 
phagus, the  larynx,  trachea,  and  bronchial  tubes,  where  disease  might  natu- 
rally be  supposed  to  exist,  under  such  circumstances,  were  perfectly  free  from 
morbid  appearances.  The  brain  and  spinal  cord,  the  lungs,  stomach,  bowel?, 
and  other  viscera,  were  in  as  natural  a  condition  as  I  ever  saw  them  in  any 
case.  Occasionally,  especially  in  protracted  instances,  the  membranes  of  the 
brain  have  been  found  congested,  and  the  ventricles  partially  filled  with 
serum.  The  stomach,  oesophagus,  and  pharynx  have  also  been  found  in- 
flamed ;  and  several  dissections  are  mentioned  where  pus  was  discovered  in 
some  of  the  larger  joints.  Very  little  reliance,  however,  it  seems  to  me, 
should  be  placed  upon  the  statements  that  have  been  published  upon  the 
subject,  especially  when  we  consider  the  loose  manner  in  which  most  of  them 
are  drawn  up,  and  the  fact  that  comparatively  few  men  are  competent  to 
make  accurate  dissections  of  dead  bodies. 

The  prognosis  of  hydrophobia  is  always  bad,  the  disease  invariably  ending 
fatally.  If  there  is  a  case  of  recovery,  of  a  reliable  character,  upon  record,  I 
am  not  aware  of  it.  I  know  that  a  number  of  instances  have  been  published 
in  which  the  patient  is  said  to  have  gotten  well,  but  there  is  not  a  single 
one,  so  far  as  I  am  acquainted  with  them,  that  can  withstand  the  test  of 
scientific  scrutiny. 

The  period  at  which  death  occurs  is,  in  general,  very  short.  The  average 
in  12  cases,  analyzed  by  Dr.  Blatchford  and  Dr.  Spoor,  was  three  days.  In 
120  cases,  analyzed  by  Dr.  J.  L.  Smith,  of  New  York,  65  perished  in  from 
one  to  two  days.  In  some  instances,  the  disease  proves  fatal  during  the  first 
twenty-four  hours,  while  in  others  this  event  does  not  happen  until  the  tenth 
day,  although  when  postponed  so  late  it  necessarily  creates  some  doubt  in 
regard  to  the  true  nature  of  the  case. 
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In  the  treatment  of  this  variety  of  poisoned  wound,  reliance  must  be  placed 
solely  upon  preventive  measures  ;  for,  as  has  just  been  seen,  when  the  disease 
is  once  developed,  there  is  no  possible  chance  of  doing  anything  more  than 
mitigating  the  suffering,  and  even  that  only  in  a  slight  degree.  If,  as  I  have 
supposed,  it  be  true  that  the  poison  is  speedily  absorbed  after  being  brought 
into  contact  with  the  living  tissues,  the  importance  of  promptly  dislodging  it 
cannot  be  too  forcibly  impressed  upon  the  attention  of  the  practitioner.  As 
soon,  therefore,  as  such  a  case  is  presented  to  his  notice,  the  injured  part 
should  be  thoroughly  excised,  care  being  taken  to  embrace  a  portion  of  the 
sound  tissues.  The  flow  of  blood  is  then  to  be  encouraged  with  a  cupping 
glass,  retained  for  some  time,  when  the  raw  surface  is  well  cleansed,  and  im- 
mediately cauterized  with  nitrate  of  silver.  If  the  teeth  of  the  rabid  animal 
have  penetrated  between  two  bones,  as,  for  example,  when  the  bite  has  been 
inflicted  upon  the  hand,  excision  must  be  performed  with  increased  care, 
otherwise  a  portion  of  virus  will  be  almost  sure  to  be  left  behind.  In  such 
a  case  it  might  become  a  nice  question  to  determine  whether  the  operation 
should  not  be  made  to  include  a  portion  of  the  bones  also  ;  for  almost  any 
local  sacrifice  is  justifiable  to  secure  immunity  from  so  horrible  a  disease.  It 
would  seem  from  the  observations  of  Mr.  Youatt  and  Mr.  Blane,  two  eminent 
veterinary  surgeons,  that  there  is  no  remedy  which  so  certainly  neutralizes 
this  poison  as  nitrate  of  silver.  The  former  of  these  writers,  whose  opinion 
is  entitled  to  the  greatest  respect,  on  account  of  his  large  experience  in  the 
treatment  of  canine  madness,  has  repeatedly  employed  this  article,  under  these 
circumstances,  in  his  own  case,  and  such  is  his  confidence  in  its  virtues  that 
he  regards  it  in  the  light  of  a  specific.  His  plan  is  to  cleanse  the  parts  well 
in  the  first  instance  with  soap  and  water,  and  then  to  use  the  caustic  most 
thoroughly,  previously  enlarging  the  wound,  if  necessary.  If  I  were  so  un- 
fortunate as  to  receive  such  an  injury  upon  my  own  person,  I  should  certainly 
feel  more  confidence  in  my  escape,  if  the  wounded  parts  had  been  excised  and 
cupped  prior  to  the  cauterization. 

Excision  should  also  be  practised  when  the  injured  part  has  been  neglected, 
or  imperfectly  removed  in  the  first  instance,  it  being  well  known  that  the 
individual  may  escape  the  constitutional  effects  of  the  disease  even  after  the 
wound  has  partially  reopened.  But  even  if  there  were  no  reasonable  hope  of 
preventing  the  occurrence  of  the  disease  by  this  procedure,  it  should,  never- 
theless, be  practised,  if  for  no  other  reason  than  that  it  will  have  a  soothing 
effect  upon  the  mind  of  the  poor  sufferer.  Everything  calculated  to  allay  his 
fears  and  contribute  to  his  happiness  is  justifiable  under  such  trying  circum- 
stances. If  the  symptoms  of  hydrophobia,  however,  are  already  developed, 
neither  such  an  operation,  nor  even  the  amputation  of  the  limb  above  the  site 
of  injury,  will  be  of  any  service. 

When  the  poison  has  reached  the  system,  and  has  evinced  its  explosive 
effects,  no  treatment,  however  judiciously  and  perseveringly  conducted,  can 
be  of  any  avail  as  a  curative  agent.  The  experience  of  two  thousand  five 
hundred  years  fully  attests  the  truth  of  this  statement.  There  is  hardly  an 
article  of  the  materia  medica,  potent  or  impotent,  vegetable  or  mineral,  that 
has  not  been  used,  singly  or  combinedly,  for  the  cure  of  this  disease,  and  yet, 
as  was  mentioned  in  a  previous  paragraph,  there  is  not  one  solitary  instance, 
of  a  reliable  kind,  upon  record,  where  any  beneficial  result  followed  its  exhi- 
bition. I  need  not,  therefore,  recount  the  various  methods  of  treatment 
spoken  of  by  authors,  as  this  would  only  be  a  waste  of  time  and  space.  Nor 
shall  I  say  anything  of  internal  prophylactics,  experience  having  shown  that 
there  are  no  such  remedies  in  hydrophobia. 

To  relieve  the  frightful  suffering  from  the  disease,  chloroform  and  ether, 
either  alone,  or  variously  combined  with  each  other;  morphia  in  large  quan- 
tities in  the  form  of  enemas ;   the  application  of  steam  conveyed  to  the 
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patient's  body  as  he  lies  in  bed;  and  the  exclusion  of  cold  air,  noise,  and 
light  from  the  apartment,  constitute  the  most  reliable  means.  General 
bleeding,  the  hot  bath,  and  tartar  emetic,  so  much  vaunted  by  some,  will 
only,  as  a  general  rule,  expedite  the  fatal  issue,  without  affording  any  decided 
mitigation  of  the  suffering.  Opium  is  of  no  use,  even  if  given  in  enormous 
quantity,  as  the  stomach  does  not  appear,  in  this  disease,  to  have  the  power 
of  dissolving  it.  If  anodynes  are  exhibited  at  all  internally,  they  should  be 
used  in  the  form  of  morphia,  laudanum,  or  black  drop.  Dr.  Physick,  with 
a  view  of  relieving  the  difficulty  of  breathing,  and  preventing  suffocation, 
advised  laryngotomy,  but  I  am  not  aware  that  it  has  ever  been  practised,  or, 
if  practised,  that  it  has  ever  done  any  good.  It  certainly  could  not  cure  the 
disease,  and  it  admits  of  doubt  whether  it  would  even  moderate  the  spasm. 

Hydrophobia  in  (he  Dog. — In  concluding  the  subject  of  hydrophobia,  a 
few  words  may  be  said  respecting  the  character  of  this  disease  as  it  occurs  in 
the  dog,  as  it  is  important  for  the  practitioner  to  be  able  to  judge  of  the  pro- 
bability of  his  having  been  mad  in  the  event  of  his  having  bitten  a  human 
being. 

How  the  disease  originates  in  the  dog,  one  of  the  animals  in  which  it  is 
generated  spontaneously,  is  not  ascertained.  It  has  been  supposed  that 
sexual  abstinence,  the  use  of  filthy  and  unwholesome  food,  too  close  confine- 
ment, and  extremes  of  heat  and  cold,  constituted  so  many  causes  of  the 
malady  ;  but  it  is  obvious  that,  although  this  may  be  true,  yet  our  know- 
ledge at  present  amounts  to  nothing  but  conjecture,  which  further  and  more 
carefully  conducted  observation  alone  can  either  verify  or  disprove.  The 
average  period  of  incubation  is  about  forty  days,  the  minimum  being  a  fort- 
night, and  the  maximum  three  months  and  a  half. 

The  early  symptoms  of  rabies  in  the  dog  are  thus  graphically  described  by 
Mr.  Youatt :  "In  the  greater  number  of  cases,"  he  remarks,  "there  are  snl- 
lenness,  fidgetiness,  and  continual  shifting  of  posture.  When  I  have  had 
opportunity,  I  have  generally  found  these  circumstances  in  succession.  For 
several  successive  hours  perhaps  he  retreats  to  his  basket  or  his  bed.  He 
shows  no  disposition  to  bite,  and  he  answers  the  call  upon  him  laggardly. 
He  is  curled  up,  and  his  face  is  buried  between  his  paws  and  his  breast.  At 
length  he  begins  to  be  fidgety.  He  searches  out  new  resting-places ;  but  he 
very  soon  changes  them  for  others.  He  takes  again  to  his  own  bed;  but  he 
is  continually  shifting  his  posture.  He  begins  to  gaze  strangely  about  him 
as  he  lies  on  his  bed.  His  countenance  is  clouded  and  suspicious.  He  comes 
to  one  and  another  of  the  family,  and  he  fixes  on  them  a  steadfast  gaze  as  if 
he  would  read  their  very  thoughts.  '  I  feel  strangely  ill,'  he  seems  to  say  : 
'  have  you  anything  to  do  with  it  ?  or  you  ?  or  you  V  Has  not  a  dog  mind 
enough  for  this  ?  If  we  have  observed  a  rabid  dog  at  the  commencement  of 
the  disease,  we  have  seen  this  to  the  very  life."  "Delirium  is  an  early  and 
characteristic  symptom  ;  the  dog  sees  imaginary  objects,  and  often  springs  at 
them  with  a  furious  dart ;  he  is  restless  and  excessively  irritable,  gazing 
wildly  around,  and  snapping  at  everything  within  his  reach.  The  saliva  is 
secreted  profusely,  and  collecting  at  the  corners  of  the  mouth,  the  animal 
makes  frequent  attempts  to  detach  it  with  his  paws ;  his  appetite  is  strangely 
perverted,  and  he  will  sometimes  greedily  devour  horse-dung,  or  even  his  own 
excrements  ;  the  voice  is  changed  in  its  character,  being  generally  hoarse,  and 
more  or  less  shrill :  the  eyes  are  singularly  bright ;  and  the  thirst  is  intense 
and  insatiable,  the  dog  drinking  frequently,  and  having  no  fear  whatever  of 
water,  as  is  the  case  with  the  human  subject. 

The  disease  is  now  in  full  force,  and  tending  rapidly  to  a  fatal  issue.  The 
muscular  powers  being  greatly  exhausted,  the  animaf  finds  it  difficult  to  sus- 
tain himself  upon  his  limbs;  he  reels  and  staggers  about  like  a  man  in  a 
drunken  fit;  his  tail  is  depressed,  and  the  tongue  protruded  ;  the  eyes  have 
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lost  their  brightness,  and  are  of  a  dull,  glassy  appearance  ;  the  respiration  is 
harried  and  panting  ;  finally,  worn  out  by  his  suffering,  the  poor  creature 
dies,  either  from  convulsions,  or  from  sheer  exhaustion,  the  duration  of  the 
attack  varying  from  three  to  five  days.  The  power  of  communicating  the 
infection  exists,  according  to  Youatt,  in  all  the  confirmed  stages  of  the  dis- 
ease, and  continues  even  for  twenty-four  hours  after  the  death  of  the  animal. 

4.    GLANDERS,  FARCY,  OR  EQUINIA. 

The  horse,  ass,  and  mule  are  capable  of  spontaneously  generating  a  disease, 
which,  although  it  affects  the  whole  system,  expends  itself  with  peculiar  force 
and  virulence  upon  the  mucous  membrane  of  the  nose,  causing  violent  inflam- 
mation and  a  copious  discharge  of  thick,  fetid  matter.  It  is  accompanied  by 
a  pustular  eruption  of  the  skin  ;  and  the  name  by  which  it  is  generally  known 
is  glanders,  from  the  fact  that  it  is  always  associated  with  disease  of  the 
maxillary  glands  and  of  the  lymphatic  ganglions  of  the  ear  and  neck.  There 
is  a  form  of  the  affection  which  is  characterized  by  the  development  of  small 
tumors  beneath  the  skin  in  different  parts  of  the  body,  varying  from  the  size 
of  a  pea  up  to  that  of  a  hazelnut,  of  a  spherical  shape,  very  hard,  almost 
immovable,  and  generally  exquisitely  painful  to  the  touch.  When  very  numer- 
ous, they  give  the  surface  a  remarkably  tuberculated  appearance.  To  this 
disease  the  term  farcy  is  commonly  applied;  and  an  attempt  has  been  made 
by  several  writers  to  establish  for  it  a  distinctive  character.  Others,  on  the 
contrary,  assert  that  it  is  identical  with  glanders,  differing  from  it  only  in  its 
location,  or  in  the  character  of  the  structures  in  which  it  appears.  This  view 
of  the  case  derives  confirmation  from  the  fact  that  the  two  affections  often 
coexist,  which  would  hardly  happen  if  they  did  not  possess  a  strong  natural 
affinity  for  each  other. 

It  has  been  observed  that  the  animals  in  which  this  disease  arises  spontane- 
ously are  generally  half-starved,  over-worked,  and  of  broken  constitution. 
Whatever,  however,  the  cause  may  be  by  which  the  affection  is  originally 
engendered,  it  is  certain  that  it  is  both  contagious  and  infectious,  and  that 
the  strongest  and  most  healthy  animals  will  often  speedily  contract  it  when 
exposed  to  its  influence ;  confinement  in  damp  and  ill-ventilated  stables, 
especially  if  underground,  powerfully  predisposing  to  its  occurrence.  It 
was  at  one  time  thought  questionable  whether  the  disease  could  be  propa- 
gated by  atmospheric  agency  ;  but  multiplied  observation  long  ago  fully 
settled  that  point.  It  would  seem,  indeed,  that  the  air  of  an  infected  stable, 
after  all  the  wood  work,  pavement,  and  plastering  have  been  completely  re- 
placed, and  every  possible  precaution  used  in  regard  to  cleanliness,  is  capable 
of  reproducing  the  disease  in  all  its  former  severity. 

The  fact  that  glanders  may  occur  in  the  human  subject  was  first  enunciated 
by  Mr.  Muscroft,  in  the  Edinburgh  Medical  and  Surgical  Journal,  in  1821. 
The  case  which  he  therein  reports  was  that  of  a  man  who  had  accidentally 
inoculated  his  hand  in  cutting  up  for  the  kennel  a  horse  that  had  died  of  this 
disease ;  violent  symptoms  soon  showed  themselves,  and  he  expired  in  great 
agony  at  the  end  of  a  week.  Since  that  time  a  number  of  similar  examples 
have  been  recorded  by  other  observers,  thus  indisputably  establishing  the 
transmissibility  of  glanders  from  animals  to  the  human  subject.  As  yet  no 
facts  had  occurred  proving  that  the  affection  might  be  communicated  from 
one  human  being  to  another,  or  from  man  to  beasts.  In  1840,  however,  a 
case  of  this  kind  took  place  at  St.  Bartholomew's  Hospital,  London,  which 
conclusively  settled  the  question.  The  patient,  a  knacker,  died  of  glanders, 
and  the  nurse  who  attended  him  took  the  disease  and  also  perished  from  it. 

These  facts  regarding  the  transmissibility  of  glanders  from  animals  to  man, 
from  man  to  man,  and  finally  from  man  to  beast,  are  of  great  pathological 
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interest,  and  serve  to  inculcate  the  indispensable  necessity  of  caution  on  the 
part  of  the  professional  attendants  and  nurses  in  their  intercourse  with  indi- 
viduals laboring  under  this  horrible  disease;  since  the  smallest  particle  of  the 
specific  virus  coming  in  contact  with  an  abraded  surface,  or  even  the  mere 
inhalation  of  the  infected  air  of  the  patient's  apartments,  may  give  rise  to  the 
malady. 

In  the  equine  tribes  of  animals,  glanders  may  be  propagated  by  inoculation 
with  the  pus  and  mucus  of  the  pituitary  membrane,  the  fluids  being  inserted 
under  the  skin  with  a  lancet,  or  rubbed  upon  the  greasy  heel  of  the  horse. 
It  may  also  be  produced  by  applying  these  secretions  to  the  mucous  lining 
of  the  nose  ;  and  a  curious  case  has  been  reported  of  its  having  been  caused 
by  introducing  balls  of  farcied  matter  into  the  stomach.  An  experiment 
performed  by  Mr.  Coleman,  the  distinguished  veterinarian,  shows  that  the 
blood  of  a  glandered  animal  transfused  into  the  carotid  artery  of  a  sound  one, 
will  rapidly  engender  the  malady  in  its  most  virulent  form. 

The  period  of  latency  of  this  disease  is  generally  very  short,  rarely  exceed- 
ing two  or  three  days.  It  is  probably  a  little  longer  in  the  human  subject 
than  in  animals,  but  the  difference,  if  any,  is  very  slight.  It  has  already  been 
seen  that  the  first  case  that  ever  occurred,  so  far  as  is  ascertained,  in  the 
human  subject,  terminated  fatally  at  the  end  of  a  week  from  the  time  of  the 
inoculation.  The  first  local  evidence  of  the  disease  is  generally  some  swell- 
ing and  tenderness  of  the  maxillary  glands  and  inflammation  of  the  mucous 
membrane  of  the  nose ;  sometimes  the  one,  and  at  other  times  the  other, 
taking  precedence. 

The  symptoms  of  glanders  naturally  divide  themselves  into  constitutional 
and  local.  Shortly  after  the  inoculation  has  taken  place,  the  patient  begins 
to  feel  unwell ;  his  head,  back,  and  limbs  ache  ;  chilly  sensations,  alter- 
nating with  flushes  of  heat,  creep  over  his  body  ;  sleep  and  appetite  are  im- 
paired ;  the  strength  sensibly  diminishes ;  the  joints  are  stiff  and  sore ;  the 
spirits  are  depressed  ;  the  stomach  is  irritable  ;  and  the  bowels  are  costive. 
After  the  lapse  of  thirty-six  to  forty-eight  hours,  sooner  or  later,  a  severe 
and  protracted  rigor  generally  occurs,  followed  by  violent  fever  and  profuse 
perspiration  ;  an  evidence  that  the  stage  of  incubation  is  passed,  and  that 
the  poison  has  gained  full  admission  into  the  system.  The  symptoms  now 
rapidly  assume  a  typhoid  character.  The  pulse  becomes  quick,  frequent, 
and  tremulous  ;  the  tongue  is  dry  and  brownish  ;  sordes  accumulate  upon  the 
gums  and  teeth  ;  the  voice  is  weak  and  often  husky  ;  the  respiration  is  short, 
panting,  and  accompanied  by  a  sense  of  constriction  across  the  chest ;  the 
surface  is  bathed  with  fetid,  clammy  perspiration  ;  the  thirst  and  jactitation 
are  excessive;  the  urine  is  scanty  and  high  colored  ;  the  alvine  evacuations  are 
slimy  and  excessively  offensive;  the  mind  wanders;  and  the  pains  are  atrocious. 
Coincident  with  these  phenomena  are  marks  of  serious  disease  of  the 
mucous  membrane  of  the  nose,  which  is  highly  inflamed,  and  the  seat  of  a 
copious,  viscid,  and  irritating  discharge.  Excessive  pain  and  soreness  exist 
in  the  forehead,  over  the  frontal  sinuses,  evidently  from  an  extension  of  the 
inflammation  to  the  lining  membrane  of  those  cavities ;  and  for  the  same 
reason  there  is  generally  great  uneasiness  in  the  throat  and  larynx.  The 
nose  and  cheeks  soon  become  hot,  swollen,  purple,  excoriated,  and  exquisitely 
painful;  the  discharge  from  the  nostrils  assumes  a  bloody,  purulent  char- 
acter, and  is  both  copious  and  disgustingly  offensive  ;  the  eyelids  are  infiltrated 
and  nearly  closed  ;  and  the  features  are  hideously  disfigured.  About  the 
tenth  or  twelfth  day  hard  pustules  make  their  appearance  on  various  parts 
of  the  body,  especially  on  the  trunk,  face,  genital  organs,  and  inside  of  the 
limbs,  resembling  those  of  smallpox,  and  attended  with  profuse  fetid  sweats. 
Occasionally  they  are  accompanied  by  black  bulla),  which,  breaking,  discharge 
a  thin,  sanious  fluid,  and  bring  into  view  gangrenous  spots,  varying  from  the 
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size  of  a  three  cent  piece  to  that  of  a  quarter  of  a  dollar.  In  some  cases, 
again,  numerous  tubercles  appear  in  different  situations,  interspersed  among 
the  pustules,  or  pustules  and  vesicles  ;  they  are  generally  small,  of  a  roundish 
shape,  hard,  and  exceedingly  painful ;  as  the  disease  proceeds,  they  give  way 
on  the  surface,  and  exude  a  thin,  ichorous  fluid.  The  lymphatic  ganglions 
of  the  groin,  axilla,  and  other  regions,  frequently  participate  in  the  disease, 
becoming  enlarged,  tender,  and  painful;  the  lungs  are  also  apt  to  suffer,  and, 
indeed,  it  is  not  uncommon  to  see  serious  involvement  of  various  viscera. 

As  the  disease  progresses,  the  prostration  rapidly  increases ;  the  fever 
displays  a  more  malignant  character  ;  deep  coma  supervenes  ;  and  the  body 
exhales  a  horribly  offensive  odor,  almost  characteristic  of  the  disease,  and 
strongly  denotive  of  the  dissolved  state  of  the  blood  and  the  putrescent 
nature  of  the  secretions. 

The  period  at  which  death  occurs  varies  from  eight  or  ten  days  to  four  or 
five  weeks.  In  a  majority  of  the  reported  cases,  the  disease  terminated  fatally 
before  the  eighteenth  day ;  some  of  the  patients  died  as  early  as  the  end  of 
the  first  week,  while  a  few  lived  until  after  the  fiftieth  day. 

When  glanders  pursues  this  rapid  course  it  is  said  to  be  acute,  and  chronic 
when  it  is  more  tardy.  In  the  former  case,  the  local  symptoms  usually  pre- 
cede the  general,  frequently  setting  in  within  a  few  hours  after  the  absorption 
of  the  virus.  The  inoculated  part  becomes  red  and  tender,  and  the  epidermis 
is  soon  elevated  into  a  vesicle,  or  pustule,  from  which  the  inflammation 
rapidly  extends  along  the  lymphatic  vessels  as  high  generally  as  the  glands 
of  the  groin  or  axilla.  The  swelling  is  excessive  ;  the  limb  is  stiff  and  numb ; 
and  the  areolar  tissue,  infiltrated  with  sero-albuminous  exudation,  before 
long  becomes  the  seat  of  numerous  abscesses.  In  the  more  severe  cases, 
black  spots  appear  upon  the  surface,  indicative  of  the  existence  of  gangrene. 
Sometimes  the  local  disease  begins  in  the  lymphatic  ganglions  of  the  groin 
or  axilla,  from  which  it  spreads  over  the  corresponding  side  of  the  trunk  and 
even  over  the  whole  limb. 

In  contemplating  the  progress  of  this  disease  ;  it  is  impossible  not  to  be 
struck  with  the  resemblance  it  bears  to  that  of  a  dissection  wound.  It  evi- 
dently belongs  to  the  hemotoxic  class  of  affections,  consisting  essentially  in 
a  disorganized  condition  of  the  blood  and  solids,  paralyzing  and  crippling 
the  heart  and  brain,  and  thus  bringing  about  that  typhoid  condition  of  the 
system  which  forms  so  prominent  a  feature  of  the  complaint. 

Dissection  always  discloses  the  existence  of  serious  lesions  in  the  nose  and 
internal  organs.  The  pituitary  membrane,  of  a  deep  purple  or  livid  hue,  is 
coated  with  tough,  viscid  secretions,  studded  with  tubercles,  ulcerated  at 
some  points,  and  gangrenous  at  others ;  the  nose  is  occasionally  nearly  eaten 
away ;  and  large  cavities  generally  exist  upon  the  cheeks.  The  frontal 
sinuses,  larynx,  and  bronchial  tubes  are  livid  and  excessively  congested ;  and 
the  lungs  often  contain  abscesses,  occupied  by  ill  elaborated  matter,  looking 
more  like  aplastic  lymph  than  genuine  pus.  The  heart  is  commonly  softened. 
The  mucous  coat  of  the  stomach  and  bowels  is  diminished  in  consistence, 
discolored,  and  sometimes  studded  with  minute  tubercles,  similar  to  those 
observed  in  the  nose.  The  pustules  which  exist  beneath  the  skin  and  in  the 
cellular  tissue  among  the  muscles,  bear  a  great  resemblance,  in  the  nature  of 
their  contents,  to  metastatic  or  multiple  abscesses ;  they  contain  no  real  pus, 
at  least  not  in  their  earlier  stages,  but  a  dense,  solid  fibrinous  matter,  strik- 
ingly like  that  so  generally  found  in  pyemia  and  other  forms  of  blood-poison- 

The  diagnosis  of  glanders  is,  in  general,  sufficiently  easy.  An  inexperienced 
practitioner,  deceived  by  the  aching  pains  and  soreness  of  the  joints  and 
limbs,  might  possibly  mistake  it  in  its  earlier  stages  for  rheumatism  ;  but  the 
occurrence  of  secondary  symptoms  would  soon  dispel  the  illusion.     From 
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the  effects  of  a  dissection  wound  it  may  be  readily  distinguished  by  the  pecu- 
liar discharges  from  the  nose,  and  by  the  character  of  the  cutaneous  eruption. 
The  history  of  the  case,  too,  will  furnish  important  diagnostic  data,  and 
should  therefore  always  receive  due  consideration.  The  fact  that  the  patient 
has  nursed  or  examined  a  glandered  horse  or  person,  will  generally  of  itself 
afford  strong  presumptive  proof  of  the  true  character  of  the  attack.  In  the 
latter  stages  of  the  disease,  the  nasal  discharges,  the  existence  of  pustules, 
abscesses,  and  gangrenous  spots,  and  the  horribly  fetid  exhalations  from  the 
body,  are  signs  which  it  is  impossible  to  mistake. 

The  character  of  the  prognosis  in  this  disease  may  be  gathered,  in  great 
measure,  from  what  precedes.  The  acute  form  of  the  disease  is  nearly  always 
fatal.  Of  fifteen  cases,  collected  by  Rayer,  one  only  recovered.  The  danger 
in  chronic  glanders,  on  the  other  hand,  is  much  less.  Tims,  of  ten  cases, 
mentioned  by  the  same  writer,  seven  recovered  and  three  died. 

The  treatment  of  this  affection  is  preventive  and  curative.  The  former  con- 
sists in  the  adoption  of  proper  measures  for  destroying  the  poison  as  speedily 
as  possible  after  the  inoculation.  With  this  view  the  affected  or  abraded 
surface  should  be  freely  washed  by  holding  it  for  a  considerable  length  of 
time  under  a  concentrated  stream  of  water,  and  then  thoroughly  cauterized 
with  acid  nitrate  of  mercury,  or  some  other  active  escharotic,  or,  what  is 
better,  effectually  excised.  If  the  operation  be  impracticable,  and  the  wound 
is  of  a  punctured  nature,  it  should  at  once  be  enlarged,  and  then  brought 
fully  under  the  influence  of  some  caustic,  otherwise  a  portion  of  the  poison 
lurking  deep  in  the  wound  may  escape  its  contact,  and  thus  be  absorbed 
into  the  system.  If  a  person  is  known  to  have  died  of  glanders,  the  safest 
plan  for  the  practitioner  is  to  avoid  a  post-mortem  examination,  especially  if 
there  are  any  abrasions,  however  slight,  upon  his  hand  and  fingers. 

The  curative  treatment,  if  it  deserve  such  a  name,  has  hitherto  been  entirely 
unavailing.  Bleeding,  both  local  and  general,  purgatives,  tonics,  and  stimu- 
lants, have  proved  alike  useless.  Obviously  our  chief  reliance  must  be  upon 
the  employment  of  supporting  measures,  especially  quinine,  carbonate  of 
ammonia,  tincture  of  the  chloride  of  iron,  and  brandy,  given  in  large  and 
frequently  repeated  doses,  in  combination  with  liberal  quantities  of  morphine, 
with  a  view  both  of  allaying  pain  and  controlling  gastric  irritability.  Infil- 
trated fluids  and  abscesses  should  be  promptly  evacuated,  and  the  affected 
parts  wrapped  up  in  flannel  wrung  out  of  saturnine  and  anodyne  lotions. 
The  nose  should  be  frequently  injected  with  tepid  water  impregnated  with 
creasote,  or  tannate  of  iron  ;  liquid  chlorinated  soda  should  be  freely 
sprinkled  upon  the  body  and  bedclothes  ;  the  apartment  should  be  constantly 
ventilated  ;  and  the  utmost  attention  should  be  paid  to  cleanliness.  To  these 
means  should  be  added,  in  chronic  cases,  change  of  air,  or  residence  near  the 
sea-coast. 

5.    WOUNDS  INOCULATED  WITH  A  PECULIAR  SEPTIC  POISON  GENERATED  IN 
DEAD  ANIMAL  BODIES. 

a. — Dissection   Wounds. 

Wounds  contracted  in  the  examination  of  dead  human  bodies  are  named 
dissection  wounds,  and  are  deserving  of  special  attention  from  the  severe 
effects  they  are  capable  of  producing.  These  injuries  generally  occur  in  the 
form  of  punctures,  abrasions,  or  slight  incisions,  and  would,  in  general,  be 
altogether  unimportant  if  it  were  not  for  the  fact  that  they  are  often  inocu- 
lated with  a  peculiar  poison,  septic  in  its  character,  and  therefore  liable,  if 
absorbed,  to  contaminate  both  the  part  and  system.  The  instruments  with 
which  they  are  usually  made  are  the  scalpel,  tenaculum,  and  needle,  especially 
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the  latter,  as  it  is  very  apt  to  prick  the  fingers  in  sewing  up  dead  bodies. 
Not  unfrequently  the  inoculation  is  effected  through  the  medium  of  a  pre- 
existing abrasion,  or  scratch,  of  the  presence  of  which  the  person  may,  at 
the  time,  be  perfectly  unconscious. 

Of  the  nature  of  the  poison  which  produces  these  severe  effects  nothing 
whatever  is  known.  It  is  supposed  that  it  is  generated  a  short  time  before 
death,  during  the  act  of  dying,  or  soon  after  dissolution,  and  that  it  is  de- 
pendent for  its  development  upon  a  vitiated  state  of  the  blood,  though  that 
state  has  not  been  pointed  out.  The  idea  is  certainly  plausible,  supported 
as  it  is  by  the  circumstance  that  the  poison  is  generally  most  virulent  when 
it  is  communicated  by  persons  dead  of  puerperal  fever,  erysipelas,  carbuncle, 
pyemia,  carcinoma  of  the  liver,  and  other  kindred  affections.  Once  formed, 
it  becomes,  like  the  virus  of  chancre,  independent  of  the  source  whence  it 
was  derived.  A  good  illustration  of  this  fact  was  afforded  me,  a  few  years 
ago,  in  the  person  of  a  young  cutler,  who,  in  sharpening  a  case  of  dissecting 
instruments  for  me,  which  had  not  been  used  for  nearly  five  months,  slightly 
pricked  one  of  his  fingers.  The  consequence  was  that  the  hand  and  arm 
soon  became  exceedingly  painful,  as  well  as  a  good  deal  swollen,  a  charac- 
teristic red  line  extending  up  as  high  as  the  axilla,  the  glands  of  which  were 
also  in  a  short  time  involved  in  the  disease.  Nearly  a  month  elapsed  before 
he  recovered  from  the  immediate  effects  of  his  injury.  A  prick  of  the  finger 
received  in  cleaning  bones  has  sometimes  been  followed  by  severe  suffering, 
and  even  loss  of  life.  It  is  generally  supposed  that  fresh  bodies  are  more 
liable  to  convey  the  poison  than  such  as  have  been  kept  for  some  time.  This, 
however,  is  not  always  true ;  for  in  a  subject  which  had  been  on  hand  for 
nearly  a  month,  and  which  I  dissected,  in  1827,  with  Dr.  Temple,  of  Virginia, 
that  gentleman  came  very  near  losing  his  life  from  a  little  puncture  which  he 
received  at  the  end  of  that  time.  It  is  worthy  of  remark  that  the  body  was 
that  of  an  old  female,  who  had  perished  from  the  effects  of  tertiary  syphilis, 
as  was  apparent  from  the  extensive  disease  of  the  skull  and  other  portions 
of  the  skeleton,  and  that  the  attack  of  my  friend  was  one  of  extraordinary 
severity. 

Violent  effects  sometimes  follow  the  dressing  of  wounds,  in  consequence  of 
the  contact  of  foul  and  irritating  discharges,  and  several  instances  are  upon 
record  where  surgeons  have  lost  their  lives  from  this  cause.  Similar  results 
occasionally  occur  during  the  removal  of  cancerous  growths,  from  inoculation 
with  the  secretions  of  the  affected  structures.  The  health  of  Professor  Dud- 
ley, of  Lexington,  suffered  seriously  for  several  years  from  the  inoculation  of 
the  hand  with  the  matter  of  an  encephaloid  tumor  during  the  amputation  of 
an  arm,  performed  for  the  purpose  of  getting  rid  of  the  disease.  Dr.  Physick 
met  with  a  case  where  death  occurred  from  the  effects  of  a  slight  scratch  with 
the  shell  of  an  oyster,  received  in  the  act  of  opening  the  animal. 

The  period  of  latency  of  this  poison  is  usually  very  brief,  or,  more  properly 
speaking,  only  a  short  time  elapses  before  the  occurrence  of  well-marked 
symptoms  ;  for  it  is  extremely  probable  that  it  begins  its  peculiar  operation 
upon  the  inoculated  structures  almost  immediately  after  its  introduction, 
although  its  explosive  effects  may  not  manifest  themselves  nearly  so  soon. 
Generally  they  do  not  come  on  before  the  end  of  the  second  day,  or  the 
commencement  of  the  third.  In  one  case — the  most  remarkable,  in  this 
respect,  on  record — the  symptoms  were  quite  severe  within  the  first  twelve 
hours,  and  the  patient  died  in  forty  hours  from  the  receipt  of  the  wound.  In 
the  case  of  Dr.  Temple,  above  alluded  to,  violent  indisposition  ensued  in  less 
than  thirty-five  hours  from  the  time  he  pricked  his  thumb.  The  accident 
happened  late  on  a  Saturday  night,  and  on  the  following  Monday  morning, 
on  his  way  to  the  college,  he  was  taken  so  ill  that  he  was  obliged  immedi- 
ately to  return  to  his  room,  which  he  did  not  leave  again  for  nearly  two 
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months.  In  the  case  of  young  Kissara,  a  medical  student  of  New  York, 
related  by  the  late  Dr.  Godman,  violent  symptoms  supervened  in  less  than 
fifteen  hours,  although  death  did  not  occur  until  the  fifth  day.  On  the  other 
hand,  the  patient  occasionally  remains  free  from  suffering  for  a  comparatively 
long  period,  as  in  the  instance  of  Mr.  Xewby,  an  English  surgeon,  who 
punctured  himself  in  opening  the  body  of  a  child  dead  of  enteritis,  where 
no  serious  inconvenience  was  experienced  until  the  commencement  of  the 
fourth  day. 

There  is  no  question  that  some  persons  are  peculiarly  prone  to  suffer  from 
this  poison.  I  am  acquainted  with  a  physician  who  was  formerly  much 
engaged  in  pathological  researches,  who  rarely  opened  a  dead  body  without 
having  a  dissection  boil  upon  his  hand,  thumb,  or  finger.  Occasionally  the 
consequences  were  more  serious,  the  disease  extending  up  the  arm,  along  the 
course  of  the  absorbents,  as  high  as  the  axilla.  Disordered  health,  hard 
study,  general  debility,  mental  anxiety,  and  other  causes,  no  doubt,  power- 
fully predispose  to  the  development  of  the  disease.  A  student  who  has  for 
weeks  inhaled  the  foul  atmosphere  of  the  dissecting-room,  taken  little  exer- 
cise, and  sat  up  late  at  night,  eating,  perhaps,  withal,  very  heartily,  will  be 
much  more  likely  to  contract  the  disease,  and  to  suffer  severely,  if  he  wound 
himself,  than  one  who  has  taken  better  care  of  himself. 

Symptoms. — The  usual  point  of  departure  of  this  disease  is  the  inoculated 
part,  from  which  it  rapidly  spreads  in  every  direction.  A  smarting,  stinging, 
or  burning  sensation  is  generally  the  first  circumstance  which  attracts  atten- 
tion. Upon  looking  at  the  part,  it  is  found  to  be  covered  with  a  little  whitish 
vesicle,  perhaps  hardly  the  size  of  an  ordinary  pin's  head,  filled  with  serum, 
and  resting  upon  a  hard,  reddish  base,  extremely  sensitive  on  pressure. 
When  this  vesicle  breaks,  as  it  usually  does  in  twenty-four  hours,  a  small 
ulcer  is  exposed,  having  a  foul  base,  and  discharging  a  thin,  sanious  fluid. 
The  pain  by  this  time  is  generally  very  distressing,  burning,  and  pulsatile, 
depriving  the  patient  of  appetite  and  sleep  ;  the  sore  enlarges  ;  the  swelling 
augments;  and  the  surface  feels  exceedingly  hot,  tense,  heavy,  and  numb. 
Generally  a  red  line  is  seen  extending  from  the  seat  of  the  inoculation  along 
the  arm  to  the  axilla,  marking  the  course  of  one  of  the  absorbent  vessels. 
As  the  poisonous  influence  spreads,  the  whole  limb  becomes  enormously 
enlarged,  pitting  on  pressure,  and  exhibiting  a  dusky,  erysipelatous  appear- 
ance. With  this  increase  of  swelling  there  is  a  proportionate  increase  of 
pain,  which  now  amounts  to  torture ;  the  limb  feels  like  a  mass  of  lead,  and 
is  completely  deprived  of  the  power  of  motion.  In  bad  cases  the  inflamma- 
tion extends  to  the  top  of  the  shoulder,  the  axilla,  and  even  to  the  corres- 
ponding side  of  the  trunk. 

Such  is  the  ordinary  course  of  the  disease  ;  but  cases  occur  where  the 
order  of  the  symptoms  is  reversed,  the  poison  exploding  in  the  axilla,  and 
thence  extending  up  the  neck  and  down  the  side,  the  arm  being,  perhaps, 
almost  free  from  inflammation,  and  there  being  no  appearance,  or  only  a  very 
slight  appearance,  of  disease  at  the  seat  of  inoculation.  The  swelling,  which 
sometimes  reaches  as  low  as  the  crest  of  the  ilium,  is,  at  first,  of  a  doughy 
character,  and  of  a  pale  pinkish  hue;  but  it  soon  becomes  hard,  and  assumes 
the  peculiar  erysipelatous  blush  already  described  as  belonging  to  the  more 
common  variety.  The  pain  is  generally  exquisite  from  the  beginning,  and  is 
sometimes  of  itself  sufficient  to  crush  the  system,  before  sufficient  time  has 
elapsed  for  the  formation  of  the  characteristic  pustule.  Such  cases,  which 
are  always  fraught  with  danger,  have  been  known  to  terminate  fatally  in  a 
few  days. 

It  is  not  every  case  of  inoculated  dissection  wound  that  gives  rise  to  gene- 
ral symptoms ;  on  the  contrary,  in  the  great  majority  of  instances,  the  affection 
is  altogether  of  a  local  character,  being  confined  to  the  immediate  neighbor- 
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hood  of  the  original  injury,  diffused  over  the  hand  and  wrist,  or,  it  may  be, 
limited  to  a  few  absorbent  vessels,  as  seen  by  the  red  lines  extending  up  the 
limb.  Under  such  circumstances  the  patient  may  feel  a  little  unwell,  have 
some  headache,  and  want  of  appetite,  or  suffer  from  chilliness  and  aching  of 
the  limbs,  but  there  will  be  no  serious  disturbance  of  the  general  health. 
This  will,  however,  be  sure  to  occur,  if  the  virus  has  gained  full  admission 
into  the  system,  the  symptoms  showing  themselves,  on  an  average,  in  from 
twelve  to  twenty-four  hours.  The  patient,  at  first,  has  merely  a  feeling  of 
depression,  or  faintness,  with  a  sense  of  chilliness,  pain  in  the  head,  and  slight 
derangement  of  the  digestive  organs.  This  prodroma  is  speedily  succeeded 
by  violent  rigors,  alternating  with  flushes  of  heat,  nausea  and  vomiting,  ex- 
cessive restlessness,  intense  thirst,  an  increase  of  cephalalgia,  a  haggard,  wo- 
begone  state  of  the  countenance,  and  indescribable  despondency.  The  tongue 
is  coated,  the  respiration  hurried,  the  skin  dry  and  hot,  and  the  pulse  sharp 
and  frequent,  but  feeble.  The  bowels  are  either  constipated,  or,  as  more  fre- 
quently happens,  harassed  with  diarrhoea. 

The  disease,  in  its  worst  forms,  soon  reaches  its  crisis,  the  system  rapidly 
falling  into  a  typhoid  state.  During  this  downward  course  the  symptoms 
above  described  become  more  and  more  marked;  the  tongue  dry  and  brown; 
the  pulse  quick  and  tremulous;  the  countenance  sallow  and  withered;  the 
skin  yellow  and  covered  with  clammy  sweat;  and  the  suffering  indescribably 
severe.  Delirium  always  sets  in  at  an  early  period,  and  is  a  prominent  symp- 
tom throughout.  Death  occurs  in  a  few  days  to  a  few  weeks,  according  as 
there  is  overwhelming  exhaustion,  or  depression  from  gangrene  and  metastatic 
abscesses. 

The  appearances  discovered  on  dissection  are  variable.  When  the  case  has 
run  its  course  very  rapidly,  the  internal  organs  may,  apparently,  be  entirely 
free  from  disease,  or  there  may  be  evidence  of  slight  effusion  into  the  chest, 
with  an  engorged  condition  of  the  lungs,  the  affected  structures  themselves 
being  somewhat  infiltrated  with  serum  and  lymph.  Under  opposite  circum- 
stances, there  will  generally  be  marks  of  inflammation  of  the  arachnoid  mem- 
brane, of  the  pleura,  lungs,  and  peritoneum,  with,  perhaps,  deposits  of  pus 
in  the  larger  joints,  among  the  muscles,  and  in  the  subcutaneous  cellular 
tissue.  The  parts  more  immediately  involved  in  the  morbid  action  will  be 
found  to  be  enormously  distended  with  the  ordinary  products  of  inflammation, 
highly  softened  at  some  points  and  greatly  indurated  at  others,  with  here  and 
there  an.  abscess,  and,  perhaps,  a  gangrenous  spot. 

The  prognosis  of  this  affection  may  be  deduced,  in  some  degree,  from  the 
preceding  remarks.  When  the  disease  is  strictly  local,  much  suffering  may 
be  the  consequence,  but  ultimate  recovery  will  be  certain,  the  part  imme- 
diately affected  becoming,  perhaps,  withered  and  completely  useless,  as  often 
happens  when  the  lesion  is  seated  in  a  finger.  In  the  very  worst  cases  death 
may  occur  in  less  than  forty-eight  hours,  from  the  empoisoned  condition  ap- 
parently of  the  nervous  system,  with  little  or  no  evidence  whatever  of  local 
disease.  In  another  class  of  cases,  also  very  bad,  the  patient  may  live  five 
or  six  days,  and  then  perish  from  the  violence  of  the  resulting  inflammation; 
or  he  may  linger  on  for  weeks  and  months,  abscess  after  abscess  forming  in 
the  limb,  on  the  side,  or  in  other  regions  of  the  body,  and  finally  die  from 
constitutional  irritation;  or,  lastly,  he  may,  after  having  been  for  a  long  time 
on  the  very  brink  of  the  grave,  struggle  through  the  disease,  and  in  the  end 
make  a  good  recovery,  or  he  may  remain  permanently  weak,  and  crippled  in 
some  internal  organ. 

Some  persons  are  a  long  while  in  recovering  from  apparently  very  trifling 
accidents  of  this  kind,  depending  either  upon  some  idiosyncrasy,  or  upon 
some  derangement  of  the  general  health.  I  myself  formerly  suffered  a  great 
deal  in  this  way.     On  one  occasion  my  thumb,  which  had  been  accidentally 


366  wounds. 

pricked  in  examining:  the  body  of  a  woman  dead  of  phthisis,  remained  sore 
for  fifteen  months;  and  a  former  colleague  of  mine,  Professor  Rogers,  of 
Louisville,  once  had  an  affection  of  this  kind  upon  one  of  his  fingers  which 
troubled  him  for  upwards  of  three  years.  When  the  disease  is  thus  pro- 
tracted, the  probability  is  that  disorder  of  the  digestive  organs  is  essentially 
concerned  in  nursing  its  latent  embers. 

Treatment. — The  treatment  is  preventive  and  curative.  As  soon  as  a 
wound  of  this  kind  has  been  received,  the  part  must  be  most  thoroughly 
washed,  first  with  warm  water  and  castile  soap,  and  then  by  holding  it  under 
a  stream  of  cold  water,  suction  being  at  the  same  time  performed  with  the 
mouth.  If  the  wound  be  very  small,  or  valvular,  the  best  plan  will  be  to 
dilate  it,  as  a  preliminary  step,  in  order  to  facilitate  the  extraction  of  the 
poison.  Whatever  method  be  adopted,  the  operation  is  completed  by  effect- 
ual cauterization  with  the  acid  nitrate  of  mercury,  inserted  into  the  wound  by 
means  of  a  small  pointed  stick  of  wood.  In  the  absence  of  this  article,  which 
I  prefer  to  everything  else  for  the  purpose,  use  may  be  made  of  nitrate  of 
silver,  butter  of  antimony,  hydrochloric,  nitric,  or  sulphuric  acid,  or  a  satu- 
rated solution  of  equal  parts  of  alum  and  nitre.  Persons  who  are  in  the 
habit  of  suffering  from  dissection  wounds  should  always  employ  some  precau- 
tionary measures  in  examining  dead  bodies,  such  as  anointing  the  hands  well 
with  pomatum,  lard,  tallow,  or  simple  cerate,  and  even  wearing  thin  leather 
gloves,  any  fluids  that  may  be  present  being  previously  removed  by  an  assist- 
ant. Fortunately,  since  the  introduction  of  chloride  of  zinc  injections  now 
in  such  common  use  in  our  schools,  suffering,  in  any  form,  from  dissection 
wounds  is  much  less  common  than  formerly.  In  the  Jefferson  [Medical  Col- 
lege, no  case  of  a  serious  character  has  occurred  since  this  article  first  began 
to  be  used  by  Dr.  Wallace,  the  able  demonstrator  of  anatomy.  The  pupils 
of  the  other  schools  of  this  city  have,  I  believe,  been  equally  exempt. 

If  the  case  has  been  neglected,  or  if,  in  spite  of  the  precautions  here  men- 
tioned, a  vesicle  forms  at  the  site  of  the  wound,  this  should  be  at  once  opened 
by  a  free  incision,  when,  bleeding  having  been  encouraged  by  immersion  in 
warm  water,  the  part  should  be  thoroughly  cauterized  with  the  nitrate  of 
silver,  or  wet  with  the  dilute  tincture  of  iodine,  an  ectropic  effect  being  still 
hoped  for,  though  not  likely  to  be  attained.  Warm  water-dressing  with 
laudanum  is  then  applied,  and  the  patient  must  take  a  brisk  cathartic,  keep 
quiet,  and  live  light,  watching  the  progress  of  events.  If  the  disease  extend, 
the  indications  will  be  to  limit  its  action  as  much  as  possible,  and  to  sustain 
the  system  under  the  approaching  struggle.  In  view  of  the  inevitable  ty- 
phoid tendency,  all  exhausting  remedies  must  be  carefully  withheld,  especially 
the  lancet  and  active  purgation.  If  nausea  and  vomiting  are  present,  a  mus- 
tard and  salt  emetic,  or  an  emetic  of  ipecacuanha  is  administered,  and  the 
bowels  and  secretions  are  regulated  by  mercurial  laxatives,  aided,  if  there  be 
high  fever,  by  tepid  sponging  of  the  surface,  and  the  use  of  the  neutral  mix- 
ture. To  relieve  the  excessive  pain  and  restlessness,  opium  must  be  given 
in  large  and  sustained  doses,  united,  if  there  is  much  dryness  of  skin,  with  a 
little  antimony  or  ipecacuanha.  The  distressing  headache  which  so  often 
attends  the  disease  must  be  treated  with  cold  applications  to  the  scalp,  the 
hot  foot-bath,  and  the  exclusion  of  light  and  noise ;  but  anodynes  will,  in 
general,  afford  more  ease  than  anything  else.  If  inflammation  of  the  arach- 
noid is  threatened,  a  few  leeches  may  be  applied  to  the  temple,  or  a  blister 
to  the  nape  of  the  neck.  The  moment  typhoid  symptoms  appear,  the  proper 
remedies  will  be  milk  punch,  quinine,  iron,  and  ammonia.  In  the  more  ter- 
rible forms  of  the  disease,  commencing  with  violent  pain  in  the  axilla,  side, 
and  shoulder,  these  means  should  be  used  at  once,  in  large  quantity,  espe- 
cially the  brandy,  with  the  hope  of  neutralizing  the  poison,  and  thus  arresting 
its  zymotic  tendency.     Although  we  know  nothing  of  the  nature  of  this  poi- 
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son,  yet  it  is  not  at  all  improbable,  judging  from  the  good  effects  which  are 
said  to  attend  the  employment  of  alcohol  in  the  treatment  of  snake  bite,  that 
brandy  and  other  spirituous  liquors  might  be  of  great  service  in  dissection 
wounds.  The  suggestion,  at  any  rate,  seems  to  me  to  be  worthy  of  attention. 
Their  beneficial  effects  might  possibly  be  increased  by  the  free  use  of  carbon- 
ate of  ammonia;  certainly  by  that  of  anodynes. 

As  it  respects  the  parts  more  immediately  concerned  in  the  disease,  the 
best  remedies,  after  the  first  ten  or  twelve  hours,  will  be  the  warm  water- 
dressing,  medicated  with  laudanum  and  Goulard's  extract,  acetate  of  lead, 
or  liydroehlorate  of  ammonia,  preceded  and  accompanied  by  the  dilute  tinc- 
ture of  iodine.  Lint  wet  with  oil  of  turpentine  and  laudanum  sometimes 
affords  great  comfort.  Blisters  and  nitrate  of  silver  are  objectionable,  their 
vesicating  effects  interfering  with  other  applications.  Leeches  are  occasion- 
ally productive  of  great  relief,  but  they  are  not  to  be  used,  except  in  very 
robust  subjects,  and  in  the  early  stage  of  the  affection.  When  there  is  much 
oedema,  the  pressure  of  the  bandage  will  be  useful.  Tension  is  relieved,  and 
matter  evacuated,  by  free  and  timely  incisions. 

Covering  the  parts  thickly  with  strong  mercurial  ointment,  along  the  whole 
track  of  the  inflamed  lymphatic  vessels,  is  sometimes  useful  in  arresting  the 
spread  of  the  morbid  action,  and  promoting  the  absorption  of  effused  fluids. 
Dr.  Wallace  speaks  in  terms  of  high  commendation  of  this  mode  of  treat- 
ment, and  the  facts  which  he  has  communicated  to  me  warrant  me  in  saying 
that  it  is  worthy  of  fair  trial  in  the  early  stages  of  every  case  of  the  disease 
likely  to  come  under  the  notice  of  the  practitioner. 

The  secondary  effects  of  this  class  of  injuries  are  removed  by  change  of 
air,  attention  to  the  secretions,  tonics,  iodide  of  potassium,  and  cod-liver 
oil.  In  obstiuate  cases,  a  mild  course  of  mercury  may  be  necessary.  The 
most  eligible  topical  remedies  are  evaporating  spirituous  lotions,  or  lotions 
of  acetate  of  lead,  Goulard's  extract,  or  hydrochlorate  of  ammonia.  Some- 
times a  deep  and  free  incision  will  afford  more  prompt  relief  than  anything 
else. 

b. — Malignant  Pustule. 

This  is  a  disease  of  the  cutaneous  and  cellular  tissues,  commencing  in  the 
form  of  a  little  vesicle,  and  rapidly  terminating  in  gangrene,  its  cause  being 
a  septic  virus  generated  by  horned  cattle  laboring  under  murrain.  The 
French  surgeons  usually  describe  it  under  the  name  of  charbon,  and  in  many 
parts  of  Europe  it  is  vulgarly  known  by  the  term  Persian  fire,  or  malignant 
pimple,  the  former  having  reference  to  the  horrible  pain  which  attends  it,  the 
latter  to  its  destructive  tendency. 

The  disease  is  met  with  in  various  sections  of  the  Union,  though  it  ap- 
pears to  be  less  common  here  than  in  Europe.  Cases  of  it  have  occasionally 
been  noticed  in  this  city  and  its  vicinity,  and  I  have  myself  seen  it  in  Ken- 
tucky, where,  as  well  as  in  Ohio,  Illinois,  Tennessee,  Mississippi,  and  Loui- 
siana, murrain  sometimes  prevails  as  an  epidemic.  In  the  latter  State  it 
caused  great  havoc,  in  the  summer  of  1851,  among  the  stock  of  the  parishes 
of  St.  Mary  and  Vermilion,  carrying  off  an  immense  number  of  cattle,  as 
well  as  a  considerable  number  of  horses  and  mules,  among  the  latter  of  which 
it  first  broke  out.  Hogs  and  dogs  that  ate  of  the  carcasses  took  the  distem- 
per, and  soon  died  of  it.  Several  cases  occurred  in  which  the  disease  was 
communicated  to  the  human  subject  by  the  green  carrion  fly.  During  my 
residence  at  Louisville  four  cases  of  the  malady  came  under  my  observation, 
all  having  been  contracted  in  flaying  and  eviscerating  cows  dead  of  murrain. 
Three  of  the  cases  were  males. 

In  Europe,  malignant  pustule  has  hitherto  been  chiefly  observed  on  the 
continent,  particularly  in  France,  Holland,  Switzerland,  and  Germany.     The 
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inhabitants  of  Great  Britain  appear  to  be  nearly  exempt  from  it ;  at  least  we 
may  so  infer  from  the  fact  that  hardly  any  allusion  is  made  to  the  disease  in 
any  of  their  works.  In  France  it  is  said  to  be  very  common  in  Lorraine, 
Franche-Comte,  Burgundy,  Provence,  Lyonnais,  and  some  of  the  other  south- 
ern regions,  although  no  part  is  wholly  exempt  from  it.  It  appears  to  be 
rare  at  Paris,  but  frequent  at  Marseilles,  showing  that  locality  is  favorable  to 
its  production. 

The  disease  is  most  common  upon  the  hands  and  face,  because  these  parts, 
being  habitually  exposed,  are  most  liable  to  inoculation.  Persons  who  work 
among  hides,  both  green  and  dry,  tanners,  butchers,  shepherds,  blacksmiths. 
and  veterinary  surgeons,  are  most  liable  to  its  attacks.  It  is  often  contracted 
by  common  people  in  flaying  and  eviscerating  animals  dead  of  murrain.  It 
has  also  occurred  from  introducing  the  hand  into  the  rectum  and  vagina  of 
a  cow  laboring  under  putrid  fever.  Cases  have  been  observed  where  the 
virus  was  conveyed  by  insects  from  the  diseased  brute  to  man.  I  have  al- 
ready alluded  to  the  fact  that  it  may  be  communicated  by  the  green  carrion- 
fly.  It  would  seem  that  certain  parts  of  an  animal,  as  the  hair  and  wool, 
retain  the  poisonous  matter  for  a  long  time,  and  even  after  they  have  been 
most  thoroughly  washed  and  cleansed.  Dr.  Bourgeois  refers  to  the  case  of 
a  man  in  which  the  disease  was  apparently  produced  by  picking  the  horse- 
hair taken  out  of  an  old  sofa.  A  very  common  way  in  which  it  is  contracted 
is  by  handling  dry  hides.  Even  tanned  leather  is  said  to  be  capable  of  com- 
municating the  affection.  It  has  been  conjectured  that  it  might  be  con- 
tracted by  eating  the  flesh  of  brutes  dead  of  murrain,  but  we  know  of  no 
facts  that  justify  such  a  conclusion.  Whether  it  can  be  conveyed  from  one 
human  being  to  another,  or  from  man  to  the  inferior  animals,  is  also  unde- 
termined. 

What  the  nature  of  the  poison  is  which  produces  this  disease,  or  when, 
where,  and  how  it  is  developed,  is  a  question  which  we  have  no  means  of 
solving.  It  is  evidently  of  a  zymotic  character,  like  the  virus  of  smallpox 
and  chancre,  and  is  generated  by  most  of  our  domestic  animals,  especially 
cattle  dead  of  murrain,  its  occurrence  being  less  frequent  in  the  horse,  mule, 
ass,  and  sheep.  It  is  also  probable  that  it  may  be  generated  by  birds,  as  the 
hen  and  turkey.  In  a  case  which  occurred  a  number  of  years  ago  in  Ken- 
tucky, and  of  which  I  have  collected  the  particulars,  the  disease  was  con- 
tracted by  three  persons  in  picking  and  eviscerating  several  buzzards  with  a 
view  of  extracting  their  oil.  Both  the  hands  and.forearms  of  each  individual 
were  inoculated.  Violent  local  and  constitutional  symptoms  showed  them- 
selves by  the  end  of  the  second  day  after  the  operation,  the  parts  becoming 
excessively  swollen  and  painful,  and  covered  with  numerous  vesicles,  which, 
upon  bursting,  exposed  ill-looking  ulcers,  discharging  a  thin  sanions  fluid, 
and  remaining  open  for  many  weeks.  The  inflammation  reached  up  to  the 
axilla,  the  glands  of  which  were  enormously  enlarged,  some  of  them  finallv 
suppurating.  Recovery  took  place  only  after  a  long  time,  and  after  grea't 
suffering,  reducing  the  patients  to  the  very  verge  of  the  grave.  It  is  difficult 
to  say  whether,  in  these  cases,  the  poison  was  actually  generated  by  these 
birds,  or  merely  conveyed  by  them  through  their  feathers.  However  this 
may  be,  the  facts  involved  in  them  are  of  much  interest. 

Symptoms.— The  period  of  latency  of  the  disease  is  very  brief,  generally, 
perhaps,  not  exceeding  a  few  hours.  The  first  distinguishable  evidence  of 
the  operation  of  the  poison  is  a  small  reddish  point,  not  larger  than  a  pin's 
head,  and  the  seat  of  a  burning,  itching  sensation,  attended  with  a  desire  to 
scratch.  Gradually  spreading  in  size,  it  is  speedily  followed  by  a  little 
vesicle,  filled  with  a  thin,  turbid  serum,  which,  in  its  turn,  is  soon  replaced  by 
a  pustule  of  a  yellowish,  brownish,  or  reddish  color,  according  as  it  contains 
pure  pus,  or  pus  mixed  with  blood.     Around  the  pustule  is  a  distinct  areola, 
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not  unlike  that  of  smallpox;  the  part  is  exquisitely  painful,  hard,  and  cir- 
cumscribed, allowing  itself  to  be  raised  up  from  the  subjacent  structures. 
Continuing  to  extend,  it  becomes  gradually  more  and  more  prominent,  and 
at  length  acquires  a  base  equal  to  the  diameter  of  a  twenty-five  cent  piece, 
half  a  dollar,  or  even  a  dollar.  Meanwhile  the  pustule  bursts,  revealing  a 
foul,  gangrenous  ulcer,  discharging  a  sanious,  fetid,  irritating  fluid,  sometimes 
quite  abundant.  Long  before  the  disease  has  reached  this  crisis,  the  affected 
limb  is  enormously  swollen,  stiff,  numb,  heavy,  and  exquisitely  painful,  the 
inflammation  often  reaching  as  far  as  the  shoulder,  and  seriously  involving 
the  axillary  glands.  The  number  of  vesicles  is  variable  ;  in  one  of  my  cases 
there  was  only  a  single  one  ;  in  another  there  were  two,  one  on  the  hand  and 
the  other  on  the  forearm;  in  the  third  there  were  five;  and  in  a  fourth  the 
whole  arm  and  hand  were  literally  covered  with  them,  their  number  amount- 
ing to  several  hundred.  When  numerous,  they  are  always  proportionably 
small,  not  exceeding  the  diameter  of  a  currant  or  a  split  pea. 

When  the  disease  is  seated  in  the  face,  the  swelling  is  generally  so  great 
as  to  give  rise  to  the  most  hideous  distortion,  it  being  almost  impossible  to 
distinguish  one  feature  from  another.  The  eyelids  are  closed  and  distended 
like  bladders,  the  lips  are  several  times  the  natural  thickness  and  hardly 
movable,  the  cheeks  are  enormously  puffed  out,  and  the  natural  line  of  de- 
marcation between  the  jaw  and  neck  is  completely  effaced.  The  face,  in  fact, 
looks  more  like  a  dark,  shapeless  mass  than  a  human  countenance.  When 
seated  here,  the  malady  is  apt  to  extend  to  the  throat,  causing  great  swelling 
of  the  palate  and  tonsils,  attended  with  immense  difficulty  of  deglutition  and 
respiration,  and  sometimes  followed  by  suffocation. 

The  constitutional  symptoms  are  those,  in  the  first  instance,  of  general 
malaise,  or  uneasiness,  with  a  feeling  of  depression  and  foreboding  of  evil. 
Presently  high  fever  sets  in,  preceded  and  accompanied  by  rigors;  and  then, 
in  a  very  few  days,  the  patient  sinks  into  a  low  typhoid  condition,  commonly 
attended  with  low  muttering  delirium,  loss  of  sleep,  and  excessive  restless- 
ness. Death  often  follows  in  three  or  four  days  from  the  first  manifestation 
of  the  disease ;  but  sometimes  it  does  not  take  place  under  a  week,  and  in  a 
few  rare  cases  not  before  the  end  of  a  fortnight.  The  patient's  habits  and 
state  of  health  at  the  time  of  the  inoculation,  the  quantity  of  matter  absorbed 
into  the  system,  and  the  nature  of  the  treatment,  all,  doubtless,  exercise  an 
important  influence  upon  the  issue  of  the  case.  As  a  general  rule,  however, 
it  may  be  stated  that  few  recoveries  occur  under  any  circumstances. 

Dissection  has  hitherto  thrown  no  light  upon  the  nature  of  this  disease. 
The  internal  organs,  especially  the  lungs,  are  generally  considerably  engorged; 
and  in  a  few  rare  instances  metastatic  abscesses  have  been  found.  The 
affected  limb  is  usually  distended  with  serum  and  lymph,  the  latter  of  which 
often  exists  in  large  quantity,  giving  the  parts  their  characteristic  hardness, 
and  exhibiting  occasionally,  here  and  there,  a  greenish,  gelatinous  appear- 
ance. In  one  case  I  discovered  several  depots  of  blood.  If  the  patient  sur- 
vive sufficiently  long,  abscesses  will  be  found  in  the  subcutaneous  cellular 
tissue,  or  evidences  of  purulent  extravasation.  The  inflammation  seldom 
extends  deeply  among  the  muscles,  being  apparently  limited  by  the  aponeu- 
roses. The  axillary  glands  are  sometimes  much  enlarged,  softened,  dis- 
colored, and  infiltrated  with  various  kinds  of  fluids.  In  the  immediate 
neighborhood  of  the  vesicles  the  parts  are  of  extreme  density,  cutting  with 
a  grating  noise  very  much  like  fibro-cartilage.  Doubtless  the  veins  and  ab- 
sorbents are  implicated  in  the  disease,  but  in  what  manner,  or  degree,  has 
not  been  ascertained.  There  is  usually,  after  death,  a  tendency  to  rapid  de- 
composition. 

Treatment. — The  treatment  is  prophylactic  and  curative.  As  soon  as  it 
is  ascertained  that  an  individual  has  beeu  inoculated,  the  part  should  be  im- 
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mediately  cut  out,  after  which  it  should  he  well  washed  with  warm  water,  to 
encourage  vascular  disgorgement,  and  then  still  further  drained  by  the  cup- 
ping-glass, these  means  being  followed  by  thorough  cauterization  with  dilute 
acid  nitrate  of  mercury  or  the  solid  nitrate  of  silver.  Or,  instead  of  this, 
the  part  is  destroyed  with  the  Vienna  paste,  or  the  hot  iron.  When  early 
and  effectual  riddance  has  been  neglected,  or  found  impracticable,  the  treat- 
ment must  be  conducted  upon  general  principles,  by  mild,  soothing,  and  sup- 
porting measures.  All  sanguineous  depletion,  both  by  the  lancet  and  leeches, 
active  purgation,  and  other  debilitating  means  are  avoided,  as  calculated, 
inevitably,  to  hasten  the  fatal  crisis.  The  secretions,  always  seriously  de- 
ranged in  this  disease,  are  rectified  by  small  doses  of  calomel,  the  excessive 
pain  is  allayed  by  full  doses  of  morphia,  and  the  system  is  sustained  by  the 
liberal  use  of  brandy,  quinine,  and  other  stimulants.  The  limb,  placed  in  an 
elevated  position,  is  wrapped  up  in  light  flannel  cloths,  wrung  out  of  a  tepid 
solution  of  lead  and  opium,  and  if  there  be  much  tension  and  throbbing, 
early  and  free  incisions  are  practised  to  afford  vent  to  the  effused  fluids. 
Sometimes  great  comfort  is  experienced  from  the  employment  of  an  emol- 
lient cataplasm,  covered  with  laudanum  and  olive  oil.  Fetor  is  allayed  by 
the  chlorides,  which  may  also  sometimes  be  advantageously  given  internally. 
Should  convalescence  take  place,  the  cure  must  be  promoted  by  nutritious 
drink  and  food,  and  change  of  air. 


EFFECTS    OF    INJURIES    UPON    THE    NERVOUS    SYSTEM.  3H 


CHAPTER     X. 

EFFECTS    OF   INJURIES  UPON   THE  NERVOUS  SYSTEM. 

Under  this  head  may  be  included  the  more  immediate  effects  of  injuries, 
as  nervous  depression,  or  shock,  and  traumatic  delirium,  as  it  has  not  inaptly 
been  termed.  These  effects  may  succeed  to  almost  any  lesion,  however  trivial 
or  complicated,  their  production  being  greatly  influenced  by  the  temperament, 
habits,  age,  and  idiosyncrasy  of  the  individual ;  and  they  deserve  the  most 
careful  study,  inasmuch  as  they  are  frequently  followed  by  the  worst  conse- 
quences. The  subject  of  tetanus  might  properly  be  included  under  the 
present  division,  but  as  this  disease  occasionally  arises  without  any  external 
injury,  the  consideration  of  it  will  be  postponed  until  I  come  to  speak  of  the 
affections  of  the  nerves. 

SECT.  I. — PROSTRATION,  COLLAPSE,  OR  SHOCK. 

Shock  may  be  defined  to  be  a  depression  of  the  vital  powers,  induced  sud- 
denly by  external  injury,  and  essentially  dependent  upon  a  loss  of  innerva- 
tion. It  bears,  in  effect,  th^same  relation  to  the  nervous  system  that  syncope 
does  to  the  vascular ;  in  the  one  case,  the  result  is  caused  by  a  diminution  of 
nervous  fluid,  in  the  other  by  a  diminution  of  blood ;  in  both,  the  consequence 
is  more  or  less  prostration,  with  perturbation  of  body  and  mind,  extremely 
variable  both  as  to  intensity  and  duration.  When  nervous  shock  is  severe, 
it  may  instantaneously  terminate  in  death,  as  so  often  happens  in  falls  and 
blows  upon  the  head ;  njore  generally,  however,  after  having  continued  for 
an  indefinite  period,  it  passes  into  reaction,  the  powers  of  life  gradually 
coming  up,  as  the  different  organs  and  the  general  system  regain  their  ner- 
vous fluid.  The  most  severe  and  fatal  cases  of  shock  are  generally  those  that 
supervene  upon  direct  injury  to  the  great  nervous  centres,  as  the  brain  and 
spinal  cord ;  no  less  disastrous  effects  occasionally  succeed  blows  upon  the 
epigastric  region,  in  consequence  of  the  violence  thus  inflicted  upon  the  solar 
plexus  of  nerves.  In  some  of  these  and  other  similar  instances  life  is  de- 
stroyed with  the  same  rapidity  as  by  lightning,  the  nervous  fluid  being  instan- 
taneously annihilated  without  the  individual  being  rendered  conscious  of  his 
doom.  Such  cases  have  their  counterparts  only  in  those  frightful  hemor- 
rhages in  which,  a  large  artery,  as,  for  example,  the  aorta,  being  divided,  the 
patient  perishes  in  a  few  seconds  from  loss  of  blood.  The  blood  has  long 
been  known  by  physiologists  as  the  vital  fluid,  so  necessary  has  its  integrity 
always  been  regarded  to  the  well-being  of  the  system  and  the  maintenance  of 
healthy  action.  But  it  is  certainly  not  the  only  fluid  entitled  to  this  distinc- 
tion ;  the  nervous  fluid  is  both  more  subtle  and  more  important  as  a  life  pre- 
server. When  blood  flows  away  in  a  mighty  and  overwhelming  torrent,  the 
person  dies,  and  life  is  then  said  to  be  destroyed,  as  it  certainly  is,  by  the 
excessive  sanguineous  drainage.  But  in  shock,  the  same  effect  may  happen, 
and  yet  the  body  be  literally  surcharged  with  blood,  not  a  single  drop  perhaps 
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having  been  spilled  in  the  accident  causing  the  fatal  result.  Tims,  of  the 
two  fluids,  the  nervous  is,  in  every  respect,  the  more  important,  because  the 
more  essential  to  life ;  and  its  disturbance  is  therefore  a  more  frequent  cause 
of  death. 

It  would  be  out  of  place  in  a  work  on  surgery  to  inquire  into  the  nature 
of  the  nervous  fluid,  or  to  attempt  to  settle  the  question,  so  often  propounded, 
whether  there  really  is  any  fluid  of  this  kind  at  all.  Such  an  investigation 
belongs  more  properly  to  physiology;  but  there  is  no  sensible  practitioner 
who  has  not  occasion  daily  to  lament,  in  the  exercise  of  his  profession,  his 
want  of  knowledge  of  the  functions  of  the  nervous  system,  and  I  feel  sure 
that  cases  of  disease  and  accident  are  constantly  permitted  to  slip  through 
our  hands  simply  because  of  our  forgetfulness  that  there  is  such  a  thing  as  a 
nervous  fluid.  No  one  is  unmindful  that  a  patient  has  blood,  that  a  certain 
quantity  of  this  fluid  is  necessary  to  the  maintenance  of  health  and  life,  and 
that,  like  the  solids,  it  is  subject  to  a  thousand  diseases,  often  of  themselves 
sufficient  to  cause  death.  Unfortunately,  we  can  never  acquire  any  intimate 
knowledge  of  an  agent  so  subtle  as  the  nervous  fluid ;  like  the  electric,  or 
galvanic,  which  it  is  supposed  to  resemble,  we  can  know  it  only  by  its  effects. 

Shock  may  be  produced  by  a  great  variety  of  causes,  some  of  a  bodily, 
others  of  a  mental  character;  some  external,  others  internal.  It  mny  be 
purely  nervous,  or  partly  nervous  and  partly  hemorrhagic,  that  is,  dependent 
upon  the  conjoined  loss  of  the  nervous  and  sanguineous  fluids.  The  nature 
and  extent  of  shock  are  greatly  influenced  by  the  state  of  the  general  health 
at  the  time  of  the  accident,  the  amount  of  the  injury,  the  importance  of  the 
part  more  directly  assailed,  and,  also,  in  an  especial  manner,  by  the  idiosyn- 
crasy of  the  individual.  There  are  some  persons,  soldiers,  for  example,  of 
the  most  undoubted  courage,  men  who  would  not  hesitate  to  face  the  mouth 
of  the  cannon,  who  fall  into  a  state  of  the  most  profound  prostration  from 
the  most  trifling  accident;  who  turn  pale  and  tremble  like  a  leaf;  whose 
minds  are  perfectly  bewildered,  and  who  are,  as  it  were,  completely  stunned, 
from  injuries  so  insignificant  as  not  to  affect,  in  the  slightest  degree,  ordinary 
persons.  Such  an  occurrence  can  only  be  explained  by  a  reference  to  idio- 
syncrasy;  and  it  has  its  counterpart  in  those  persons  who,  although  extremely 
plethoric,  faint  from  the  slightest  loss  of  blood,  or  even  from  the  mere  sight 
of  that  fluid.  There  are  other  persons,  on  the  contrary,  whom  hardly  any 
accident,  however  severe,  can  shock  ;  they  are  insensible  to  pain  ;  their 
nervous  system  is  obtuse  ;  nothing  affects  them,  either  bodily  or  mentally  ;  a 
severe  blow  may  stun  them,  but  the  effect  is  transient ;  in  a  few  minutes  they 
are  completely  restored  to  consciousness  and  power.  Here,  again,  is  an 
example  of  idiosyncrasy,  a  peculiarity  of  organization;  in  the  former  case, 
the  individual  is  all  nerve,  all  sensibility  ;  in  the  latter,  all  blood,  all  muscle. 
But  it  is  not  only  the  nervous  and  irritable  that  suffer  from  shock;  the  fat 
and  corpulent  are  prone  to  be  affected  by  it  from  the  slightest  causes,  and 
hence  such  persons  seldom  make  good  subjects  for  the  knife;  they  bear  the 
loss  of  blood  badly,  and  are  extremely  liable  to  perish  from  erysipelas  and 
pyemia,  in  consequence,  as  it  appears  to  me,  rather  of  loss  of  nervous  fluid 
than  from  any  toxic  state  of  the  blood,  or  blood-poisoning,  properly  so-called. 
There  are  some  individuals  whom  the  slightest  operation  will  kill ;  touch 
them,  and  they  are  sure  to  die;  they  are  destitute  of  life-power,  and  inca- 
pable of  resisting  the  slightest  shock.  The  fainting  produced  by  the  prick- 
ing of  a  needle  and  the  introduction  of  a  bougie  affords  a  familiar  illustration 
of  shock  from  trivial  causes. 

Among  the  external  causes  of  shock  deserving  of  particular  notice,  on 
account  of  their  crushing  effects,  are  injuries  upon  the  skull  and  spine,  such 
as  are  produced  by  a  fall  or  blow;  gunshot,  railway,  steamboat,  and  factory 
wounds;  dislocations  and  fractures;  violent  sprains,  burns,  and  scalds;  and 
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some  of  the  more  severe  operations,  as  the  extirpation  of  enormous  tumors, 
and  the  amputation  of  the  larger  limbs,  even  when  not  attended  with  any- 
considerable  hemorrhage. 

Severe  shock  is  frequently  produced  by  internal  causes.  One  of  the  most 
familiar  examples  of  this  kind  is  afforded  in  perforation  of  the  bowel,  conse- 
quent upon  typhoid  fever,  and  followed  by  extravasation  of  fecal  matter. 
The  moment  this  takes  place,  the  shock  is  immense  ;  if  the  patient  had  been 
struck  severely  on  the  head,  it  could  not  be  more  so ;  in  some  cases  it  is  so 
overwhelming  as  to  destroy  life  in  a  few  hours.  The  pain  which  attends  the 
passage  of  a  gall-stone,  or  of  a  urinary  concretion,  is  often  followed  by  similar 
results  ;  extravasation  of  urine  may  be  mentioned  as  another  example.  Many 
a  woman  has  perished  from  shock  induced  by  severe  labor;  and  the  excessive 
prostration  consequent  upon  apoplectic  seizures  is  familiar  to  every  practi- 
tioner. 

Mental  shock  is  often  extremely  severe,  and  is  occasionally  followed  by  the 
worst  consequences,  especially  when  it  occurs  during  the  progress  of  a  severe 
illness,  or  after  a  severe  surgical  operation.  Fright  is  perhaps  the  worst  of 
the  causes  of  mental  shock.  The  effect  of  terror,  in  suddenly  exhausting  the 
nervous  power,  is  well  illustrated  by  the  history  of  those  persons,  who,  being 
sentenced  to  be  bled  to  death,  actually  died  on  hearing  water  trickling  into 
the  basin,  which  they  supposed  to  be  blood  issuing  from  their  veins,  after  the 
arm  had  been  slightly  pricked,  although  no  vessel  had  been  opened.  It  is 
related  of  Desault  that  he  one  day  lost  a  patient,  about  to  be  lithotomized, 
from  sheer  fright.  The  man,  who  was  very  cowardly,  fainted  and  died 
under  the  impression  that  the  operation  was  progressing,  when  this  distin- 
guished surgeon  was,  in  fact,  only  tracing  the  line  of  the  intended  incision 
on  the  perineum  with  his  nail.  A  sick,  bedridden  person,  in  danger  of 
being  burnt  to  death,  has  been  known  to  perish  from  shock,  brought  on  by 
excessive  mental  trepidation.  The  receipt  of  disagreeable  news,  the  sudden 
loss  of  property,  and,  in  short,  violent  mental  emotion  of  almost  any  kind, 
may  give  rise  to  similar  effects. 

Mental  and  corporeal  shock  are  often  combined  ;  and,  when  this  is  the 
case,  it  is  not  uncommon  to  see  the  former  predominate,  in  a  very  marked 
degree,  over  the  latter.  The  soldier  on  the  field  of  battle  may  suffer  from 
bodily  shock  induced  by  a  severe  wound  ;  he  may  feel  that  be  is  badly  hurt, 
but  still  he  is  sanguine  of  recovery,  and  cheerfully  and  manfully  bears  up 
under  his  affliction.  The  surgeon  examines  his  wound,  and  perceiving  its 
grave  character,  informs  him  that  it  will  probably  cost  him  his  life.  Instantly 
the  case  assumes  a  different  aspect ;  the  system  is  overwhelmed  with  pertur- 
bation and  excitement ;  the  vital  powers  are  depressed  to  the  utmost ;  and 
death  takes  place  perhaps  several  days  sooner  than  it  would  otherwise  have 
done. 

The  symptoms  of  shock,  although  extremely  variable,  are  generally  such 
as  attend  syncope  from  loss  of  blood,  or  concussion  of  the  brain,  which  is 
itself  only  a  form  of  nervous  depression,  or  expenditure  of  the  vital  forces. 
If  the  accident  has  been  slight,  the  effect  will  be  that  of  a  moderate  stun, 
that  is,  the  patient  will  experience  some  degree  of  mental  confusion,  look 
pale,  and  feel  weak  and  tremulous ;  objects  will  appear  dark  to  him,  and  he 
will  probably  reel,  if  not  fall.  Presently,  however,  especially  if  he  lies  down, 
reaction  will  take  place,  and  in  a  short  time  he  will  recover  both  his  mental 
and  physical  powers,  so  as  to  be  able  to  converse,  act,  and  walk  in  the  same 
manner  as  before  he  was  hurt.  When  the  injury  has  been  severe,  the  effect 
upon  the  nervous  system  will  of  course  be  proportionably  greater.  The 
patient,  unable  to  support  himself,  falls  to  the  ground,  often  as  he  does  so 
inflicting  serious  violence  upon  his  person.  Consciousness,  special  sensation, 
and  volition  are  perhaps  completely  abolished ;  the  countenance  is  deadly 
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pale,  the  respiration  is  slow  and  feeble ;  the  pulse  is  small,  fluttering,  and,  at 
times,  altogether  imperceptible;  the  extremities  become  rapidly  cold  ;  and 
the  surface  is  soon  bathed  with  an  abundant  clammy  sweat.  Gasping  and 
sighing,  with  convulsive  tremors,  are  often  present,  and,  in  general,  but  too 
clearly  denote  the  serious  character  of  the  lesion.  Not  unfrequently  there 
are  involuntary  discharges  from  the  bowels,  with  nausea  and  even  vomiting. 

The  duration  of  these  symptoms  is  subject  to  no  little  diversity;  at  times 
they  pass  off  in  a  few  minutes,  or,  at  farthest,  in  a  few  hours ;  at  other  times, 
they  last  for  several  days,  and  even  then  perhaps  they  do  not  disappear  en- 
tirely, one  or  more  hanging  on  for  a  considerably  longer  period.  When  the 
shock  is  very  severe,  death  may  occur  instantaneously,  or  the  case  may  linger 
on  for  some  time  in  a  state  of  doubt  and  uncertainty,  with,  now  and  then, 
an  attempt  at  reaction,  and  at  last  prove  fatal.  Instances  occasionally  occur 
in  which,  after  tolerably  complete  reaction  has  been  established,  the  system 
sinks  again  into  a  partial  state  of  collapse,  the  vital  forces  having  evidently 
not  sufficient  stamina  to  maintain  the  action  of  the  brain  and  heart.  Such 
cases  are  very  apt  to  end  fatally,  generally  within  the  first  twenty-four  hours 
after  their  commencement. 

Reaction,  after  shock,  is  denoted  by  a  gradual,  or  more  or  less  rapid  re- 
sumption of  the  functions  of  the  different  organs,  which  awake,  so  to  speak, 
from  their  slumber,  and  spring  back  again  into  life  and  happiness.  One  of 
the  first  evidences  of  this  change  is  a  return  of  the  color  of  the  face,  with  an 
increase  of  the  heart's  action,  as  indicated  by  the  state  of  the  pulse,  which  is 
not  only  stronger  and  fuller,  but  more  steady  and  regular ;  the  respiration 
is  more  free  and  open  ;  the  surface  becomes  warmer  and  dryer ;  the  sphincters 
again  obey  the  will ;  and  the  mind  regains  its  self-possession  and  power  of 
action.  Often  the  first  symptom  of  reaction,  after  severe  shock,  is  vomiting, 
followed  by  complete  clearance  of  the  contents  of  the  stomach,  itself  gene- 
rally a  favorable  sign,  as  it  is  denotive  of  a  return  of  muscular  power. 

There  is  a  form  of  shock  which  has  been  called,  not  inaptly,  insidious,  as 
the  symptoms  are  generally  of  a  masked  character,  and  are  therefore  well 
calculated  to  deceive  both  the  patient  and  practitioner.  The  person,  although 
severely  injured,  congratulates  himself  upon  having  made  an  excellent  escape, 
and  flatters  himself  that  he  is  not  only  in  no  danger,  but  that  he  will  soon  be 
well ;  in  fact,  to  look  at  him  one  would  hardly  suppose,  at  first  sight,  that 
there  was  anything  serious  the  matter  with  him;  the  countenance  appears 
well,  the  breathing  is  good,  the  pulse  is  but  little  affected,  except  that  it  is 
too  soft  and  frequent,  and  the  mind,  calm  and  collected,  possesses  its  wonted 
vigor,  the  patient  asking  and  answering  questions  very  much  as  in  health. 
But  a  more  careful  examination  soon  serves  to  show  that  deep  mischief  is 
lurking  in  the  system  ;  that  the  machinery  of  life  has  been  rudely  unhinged, 
and  the  whole  system  profoundly  shocked";  in  a  word,  that  the  nervous  fluid 
has  been  exhausted,  and  that  there  is  not  enough  power  in  the  constitution 
to  reproduce  and  maintain  it.  The  skin  of  such  persons  soon  assumes  an 
icterode,  or  sallow,  cadaverous  appearance,  feeling  at  the  same  time  doughy 
and  inelastic  ;  the  extremities  become  deadly  cold ;  the  pulse  makes  a  des- 
perate effort  at  seeming  excellence,  but  is,  at  best,  weak  and  tremulous ;  there 
is  little  or  no  pain  ;  and  the  patient  is  altogether  too  composed  and  tranquil 
for  the  amount  of  injury  he  has  sustained.  The  system  does  not  seem  to  be 
conscious  of  what  has  occurred  ;  its  sensibilities  are  blunted,  and  hence  it  is 
incapable  of  suffering.  Nature,  to  use  the  language  of  iiunter,  does  not 
feel  the  injury. 

The  countenance,  in  this  form  of  shock,  has  often  a  peculiar  melancholy 
expression,  as  if  foreshadowing  the  fatal  event ;  a  sad  smile  plays  upon  the 
lip,  and  illumines  the  lower  part  of  the  face,  while  the  upper  part,  on  the 
contrary,  wears  a  gloomy  aspect,  in  striking  contrast  with  the  other.     The 
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forehead,  as  the  patient  looks  at  his  attendants,  especially  if  he  has  just  been 
roused  from  sleep,  is  strongly  knit  and  wrinkled,  giving  it  a  scowling  and 
sinister  air.  As  the  case  progresses,  the  brain  gradually  sinks  into  a  coma- 
tose condition,  the  signs  of  prostration  become  more  pronouneed,  and  death 
finally  occurs  from  mere  exhaustion,  life,  under  such  circumstances,  seldom 
lasting  longer  than  three  or  four  days. 

The  treatment  of  shock  must  be  conducted  with  two  objects  in  view;  the 
first  is  to  promote  reaction,  and  the  second  to  moderate  supervening  inflam- 
mation, for  to  prevent  it  altogether  is  by  no  means  always  possible. 

To  recover  a  patient  from  shock,  he  should  immediately  be  placed  recum- 
bently, everything  tight  or  constricting  should  be  removed  from  his  person, 
free  access  of  cold  air  should  be  provided,  cold  water  should  be  dashed  upon 
the  face,  smelling  bottles  should  be  held  near  the  nose,  and  sinapisms  should 
be  applied  to  the  extremities  and  precordial  region.  If  the  case  be  unusu- 
ally severe,  and  apprehension  is  entertained  for  the  patient's  safety,  stimu- 
lating injections  should  be  thrown  into  the  rectum,  and  turpentine  rubbed 
along  the  spine.  If  deglutition  is  practicable,  brandy  and  water  should  be 
given,  but  in  attempting  to  convey  this  or  any  other  fluid  into  the  stomach, 
great  care  must  be  taken,  otherwise  the  liquid  may  descend  into  the  wind- 
pipe, and  so  cause  strangulation.  The  most  prudent  plan,  under  such  circum- 
stances, is  to  introduce  the  drink  with  a  spoon,  the  mouth  being  previously 
forced  wide  open,  and  a  powerful  effort  made  to  excite  the  patient's  attention 
by  hallooing  loudly  into  one  of  his  ears.  If  he  cannot  swallow,  no  attempt 
should  be  made  at  compulsion,  but,  for  the  reasons  just  mentioned,  the  effort 
should  at  once  be  discontinued. 

In  the  milder  cases  of  shock,  the  most  simple  treatment  will  often  suffice 
to  bring  about  reaction  ;  as,  for  example,  the  recumbent  posture,  a  drink  of 
cold  water,  and  the  use  of  the  fan  and  smelling  bottle.  The  blood  and  nerv- 
ous fluid  soon  resume  their  wonted  channels,  and  the  vital  forces  rapidly  regain 
their  supremacy. 

In  the  mental  form  of  shock,  a  soothing  word,  or  an  assurance  of  absence 
of  danger,  will  frequently  go  farther  in  promptly  effecting  restoration  than 
the  most  powerful  stimulants,  steadily  and  regularly  administered.  Persons 
suffering  from  this  variety  of  prostration  are  frequently  much  more  frightened 
than  hurt,  and  promptly  regaiu  their  animation  and  self-possession  when  they 
are  told  that  their  injuries  are  altogether  of  a  simple,  trivial  character,  devoid 
of  all  danger,  both  present  and  future. 

Occasionally  reaction  is  sadly  interfered  with  by  an  overloaded  and  op- 
pressed stomach,  as  when  the  accident  has  occurred  soon  after  a  meal.  In 
such  cases,  the  patient  often  lies  in  a  state  of  deadly  pallor,  with  more  or  less 
retching,  for  hours,  before  he  can  shake  off  the  oppressive  burden.  The 
indication  obviously  is  to  assist  nature  in  her  efforts  at  emesis,  by  the  admi- 
nistration of  a  dose  of  alum,  ipecacuanha,  or  sulphate  of  zinc,  or,  what,  per- 
haps, is  better,  under  such  circumstances,  equal  parts  of  common  salt  and 
mustard.  Serious  lesion  of  the  brain  is  hardly  to  be  considered  as  a  contra- 
indication to  such  a  course,  when  it  is  recollected  that  the  digestive  powers 
are  completely  suspended,  and  with  what  difficulty  reaction  takes  place  when 
the  stomach  is  oppressed  by  a  heavy  meal. 

The  foolish  and  reprehensible  practice  of  bleeding  persons  laboring  under 
the  exhaustion  of  shock,  once  so  common,  has  become  completely  obsolete. 
No  surgeon  should  do  anything  without  a  reason,  and  it  is  therefore  difficult 
to  perceive  what  could  ever  have  induced  a  procedure  so  contrary  both  to 
physiology  and  good  sense.  In  the  opinion  of  the  vulgar,  there  are  no  cases 
in  which  it  is  not  proper,  immediately  after  such  an  accident,  to  draw  blood 
from  the  arm  ;  but  assuredly  no  practitioner  would  yield  his  judgment  to 
such  an  erroneous  view,  and  perform  an  operation  that  might  speedily  prove 
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destructive  to  his  patient.  Fortunately,  whenever  such  an  attempt  is  made 
by  the  ignorant  and  thoughtless  charlatan,  the  blood  generally  refuses  to 
flow,  and  consequently  no  harm  is  done. 

The  second  indication  is  to  moderate  the  resulting  inflammation.  To  do 
this,  much  may  be  accomplished  in  the  way  of  prevention,  by  letting  on  the 
reaction  gradually;  avoiding,  on  the  one  hand,  the  undue  use  of  stimulants, 
and,  on  the  other,  cautiously  interposing  antiphlogistics  as  occasion  may 
arise  for  their  exhibition.  Proper  allowance  is  made  for  the  apparent  vio- 
lence of  the  symptoms,  the  excitement  without  power;  the  struggle  may  be 
furious,  but  will  in  all  likelihood  be  brief,  for  if  the  previous  depression  has 
been  at  all  severe  the  flame  will  ere  long  cease  of  its  own  accord,  or  readily 
yield  to  the  influence  of  very  simple  means,  such,  for  instance,  as  (sponging 
the  surface  frequently  with  cool  or  tepid  water,  and  administering  a  little 
morphine  and  antimony,  aided  by  rigid  abstinence,  and  perfect  tranquillity 
of  mind  and  body.  Bleeding  should  be  practised  only  in  young  and  plethoric 
subjects,  with  a  tendency  to  serious  inflammation  of  some  important  internal 
organ,  and  where,  consequently,  the  fire  is  real,  and  not  merely  apparent. 
The  opposite  course  often  exerts  a  most  pernicious  influence  upon  the  patient's 
recovery ;  impairing  his  vital  powers,  and  preventing  the  system  from  keeping 
up  a  due  supply  of  healthy  nervous  fluid,  so  conducive  to  the  restoration  both 
of  the  part  and  system.  As  the  secretions  are  commonly  materially  deranged 
in  all  cases  of  severe  shock,  early  and  effectual  means  should  be  adopted  for 
their  correction  and  improvement ;  a  gentle  mercurial  purge  will  often  admi- 
rably fulfil  the  indication,  and  render  any  further  use  of  this  class  of  remedies 
unnecessary.  The  diet  for  the  first  few  days  should  consist  mainly  of  animal 
broths,  aided,  if  necessary,  by  milk  punch,  or  wine  whey,  and  cautiously  fol- 
lowed by  food  of  a  solid  and  more  substantial  character.  Starvation,  in  cases 
of  severe  shock,  is  not  to  be  thought  of.  Such  a  course  cannot  be  too  point- 
edly or  too  forcibly  condemned,  as  it  is  contrary  alike  to  sound  sense  and  the 
dictates  of  an  enlighteued  experience. 

Anodynes  are  always  borne  well  after  severe  shock,  and  should  be  admi- 
nistered early  and  freely,  to  allay  vascular  action  and  tranquillize  the  nervous 
system.  The  most  suitable  article  will  be  morphine,  or  the  ammoniated  tinc- 
ture of  opium,  either  alone,  or  conjoined  with  valerian  ;  the  latter  remedy 
being  especially  serviceable  in  nervous,  hysterical  persons.  If  the  vital  powers 
flag  sensibly  after  the  occurrence  of  reaction,  recourse  must  be  had,  in  addition 
to  anodynes,  to  quinine,  carbonate  of  ammonia,  and  brandy,  liberally  and 
diligently  administered.  Determination  to  internal  organs  is  met  by  leeches 
and  blisters. 


SECT.  II. — TRAUMATIC  DELIRIUM. 

One  of  the  most  unpleasant  effects  with  which  the  surgeon  has  to  contend 
in  the  treatment  of  wounds  and  other  iujuries,  as  well  as  after  surgical 
operations,  is  the  occurrence  of  delirium,  at  a  period,  too,  perhaps,  when 
everything  is  apparently  progressing  in  the  most  favorable  and  gratifying 
manner.  All  of  a  sudden,  the  nature  of  the  case  undergoes  a  remarkable 
change  for  the  worse  ;  the  horizon,  just  a  moment  before  perfectly  calm  and 
serene,  like  the  summer's  sky,  is  almost  instantly  overcast  by  a  dark,  lower- 
ing cloud ;  the  system  is  thrown  into  nervous  tremors,  and  the  mind,  agitated 
with  disagreeable  forebodings,  is  absorbed  in  some  peculiar  fancy,  in  which 
the  patient  imagines  himself  pursued  by  his  enemies,  or  annoyed  by  persons 
peeping  at  him  through  the  keyhole  of  his  door,  making  grimaces  at  him 
through  the  window,  or  concerting  measures  for  his  destruction.  (Jrcat  di- 
versity obtains  in  respect  to  the  manner  in  which  the  disease  is  ushered  in. 
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In  some  cases  the  symptoms  are  apparently  of  a  hysterical  character,  the 
patient  laughing  and  talking  in  a  loud,  boisterous,  and  incoherent  manner ; 
or  perhaps  indulging  in  unmeaning  jokes  about  the  nature  of  his  disease,  the 
way  in  which  he  was  hurt,  or  the  conduct  which  he  exhibited  during  the  ope- 
ration he  has  undergone.  In  another  class  of  cases,  by  no  means  uncommon, 
he  is  completely  absorbed  in  his  business ;  he  harnesses  his  horses,  hitches 
them  to  the  carriage,  and  swears  at  them  because  they  do  not  move  to  please 
him.  In  some  cases,  again,  he  is  seized  with  a  species  of  religious  phrensy  ; 
he  prays  and  sings,  and  utters  pious  exclamations.  Occasionally,  he  labors 
under  some  demoniacal  delusion  ;  he  fancies  that  the  devil  has  possession  of 
him,  and  that  he  is  about  to  be  carried  to  the  infernal  regions.  Finally, 
there  are  instauces  in  which  the  patient  is  sadly  annoyed  by  the  idea  that  he 
is  pursued  by  snakes,  dogs,  or  rats,  or  that  some  horrible  reptile  is  trying  to 
creep  into  his  throat.  In  short,  there  is  no  end  to  these  delusions,  which  are 
often  as  ludicrous  to  the  observer  as  they  are  distressing  to  the  patient,  to 
whom  they  are  always  a  source  of  severe  suffering,  not  less  so  than  if  they 
were  real. 

The  cause  of  these  symptoms  is  not  always  apparent.  In  the  great  majo- 
rity of  cases,  they  are  produced,  either  directly  or  indirectly,  by  the  inordi- 
nate use  of  alcoholic  spirits,  suddenly  interrupted  by  the  occurrence  of  a 
severe  injury,  attended,  it  may  be,  by  dreadful  shock,  or  copious  hemorrhage, 
thus  greatly  increasing  the  susceptibility  of  the  nervous  system  to  external 
and  internal  impressions.  It  is  not  necessary  for  their  development  that  the 
individual  should  have  been  a  habitual  drunkard  ;  they  often  show  themselves 
nearly  as  readily  if  he  has  merely  been  a  free  drinker  without  having  carried 
the  use  of  liquor  to  the  extent  of  intoxication.  On  the  other  hand,  they 
occasionally  occur  in  persons  of  the  most  temperate  habits,  who  have  perhaps 
never  used  alcohol  in  any  form,  or  for  any  purpose  whatever.  Dupuytren, 
who  first  called  attention  to  this  variety  of  the  disease,  has  given  it  the  name 
of  nervous  delirium,  and  in  the  paper  which  he  has  published  on  the  subject 
he  has  reported  a  number  of  cases  in  which  it  supervened  upon  various  kinds 
of  injuries  and  operations,  some  of  them  of  a  very  trivial  character,  or  such 
as  usually  produce  no  unpleasant  results  of  any  description,  the  patient  ra- 
pidly recovering  from  their  effects.  It  cannot  be  doubted  that,  in  these  cases, 
the  affection  is  generally  of  a  purely  nervous  nature,  arising  from  the  effects 
of  the  commotion  inflicted  upon  a  delicate  and  highly  susceptible  constitu- 
tion. Under  such  circumstances,  it  is  often  mixed  up  with  the  effects  of 
shock,  rendering  it  difficult,  if  not  impossible,  to  distinguish  them  accu- 
rately from  each  other.  All  practical  surgeons  have  frequent  opportunities 
of  witnessing  such  cases.  So  far  as  my  observation  extends,  I  am  not  aware 
that  any  class  of  injuries  is  entirely  exempt  from  the  disease  ;  sometimes  the 
most  trivial  scratch,  or  contusion,  is  followed  by  it.  Corpulent  persons,  who 
generally  bear  injuries  and  operations  very  badly,  are  particularly  prone  to 
this  form  of  delirium.  Burns  and  scalds,  railway  lesions,  lacerated  wounds, 
and  compound  fractures  may  be  enumerated  as  among  the  more  powerful 
causes  of  the  disease.  It  has  been  thought  that  children  are  less  liable  to 
suffer  from  nervous  delirium  than  adults  and  elderly  subjects ;  but  this  is 
certainly  not  true ;  on  the  contrary,  such  is  the  susceptibility  of  the  system 
at  this  tender  age  to  physical  and  mental  impressions,  that  the  slightest  acci- 
dent is  often  sufficient  to  develop  it.  If  women  are  less  frequently  affected 
than  men,  it  is  simply  because  they  are  less  exposed  to  the  various  exciting 
causes  of  the  disease.  There  is  certainly  every  other  reason  why  they  should 
suffer  quite  as  much  as  men,  if  indeed  not  more. 

Nervous  delirium  generally  comes  on  within  the  first  twenty-four  or  forty- 
eight  hours  after  the  application  of  the  exciting  cause;  it  may  last  for  a  va- 
riable period,  but  rarely  longer  than  five  or  six  days,  and  may  terminate  either 
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in  health,  or  in  death,  according  to  the  gravity  of  the  injury  that  lias  pro- 
duced it.  Its  leading  symptoms  are  a  confused,  wandering,  or  flighty  state 
of  the  mind,  with  excessive  vigilance;  incoherency  of  speech  and  manner  ; 
absence  of  fever;  an  open,  moist  state  of  the  skin  ;  and  little  or  no  excite- 
ment of  the  pulse.  The  eyes  have  generally  a  wild  expression,  and  the  pa- 
tient is  easily  disturbed  by  noise  and  light,  as  well  as  by  the  presence  of  his 
attendants.  The  appetite  is  usually  impaired,  the  bowels  are  costive,  the 
urine  is  scanty  and  rather  high-colored,  and  the  feet  are  disposed  to  be  cold. 
If  the  patient  be  spoken  to,  he  is  generally  readily  roused,  but  soon  lapses 
into  his  former  condition. 

Nervous  delirium,  properly  so  called,  is  easily  distinguished  from  delirium 
tremens  by  the  absence  of  tremors,  which  form  such  a  striking  feature  in  the 
latter  disease  as  to  be  characteristic.  In  delirium  tremens  the  limbs  are  in 
a  constant  trembling  condition  ;  the  symptom  comes  on  early  in  the  attack, 
and  always  lasts  until  the  effects  of  the  disease  are  nearly  worn  off.  When 
the  delirium  is  fully  developed,  the  hands  and  fingers  are  incessantly  in  mo- 
tion, the  patient  carrying  them  to  his  mouth,  face,  and  head,  as  if  he  were 
desirous  of  swallowing  something,  or  removing  some  imaginary  object  from 
his  person.  The  countenance  is  usually  flushed,  the  eyes  are  deeply  injected, 
the  pulse  is  small,  frequent,  and  quick,  and  the  mind  is  roused  with  difficulty. 
Added  to  these  circumstances  is  the  history  of  the  case,  which  generally 
affords  valuable,  if  not  conclusive,  information  respecting  the  patient's  habits 
prior  to  his  attack. 

Delirium  tremens,  the  result  of  alcoholic  stimulation,  is  an  extremely  com- 
mon occurrence  after  all  severe  operations  and  injuries,  and  is  one  of  the 
most  serious  causes  of  their  mortality.  Hence  operations  should  never,  if 
possible,  be  performed  upon  this  class  of  persons  so  long  as  they  can  be  put 
off,  or  without  due  preparation  of  the  system  ;  special  care  should  also  be 
taken  to  avoid  shock  and  loss  of  blood,  as  these  are  two  of  the  most  power- 
ful predisposing  causes  of  the  disease. 

It  is  well  known  that  persons  addicted  to  the  immoderate  use  of  opium 
and  tobacco  are  liable  to  suffer  from  a  peculiar  form  of  nervous  delirium  after 
severe  injuries  and  operations,  characterized  by  excessive  wakefulness,  and  a 
sense  of  indescribable  wretchedness,  with  a  bewildered  and  confused  state  of 
the  mind,  from  which  it  is  sometimes  extremely  difficult  to  rouse  them,  so  as 
to  induce  them  to  take  their  necessary  food  and  medicine.  It  is  not  impro- 
bable that  the  excessive  use  of  coffee  and  tea  may,  in  persons  of  a  very 
nervous,  excitable  temperament,  produce  similar  effects. 

In  general,  as  was  previously  intimated,  traumatic  delirium  usually  sets  in 
at  an  early  period  after  the  application  of  the  external  injury  that  provokes 
it;  sometimes,  however,  the  patient,  perhaps  contrary  to  expectation,  goes 
on  exceedingly  well  for  some  considerable  time,  happily  surmounting  the 
primary  effects,  but  suffering  severely  from  the  secondary,  the  consequence 
commonly  of  profuse,  unhealthy,  and  exhausting  suppuration.  Again, 
instances  occur  in  which  he  may  have  several  attacks  of  this  nervous  suffering, 
with  a  variable  interval  of  from  several  days  to  several  weeks,  during  which 
the  mind  may  be  perfectly  clear  and  tranquil,  the  patient  beariug  up  man- 
fully under  his  disorders,  sanguinely  and  fully  anticipating  none  other  than 
the  most  favorable  termination. 

Traumatic  delirium,  however  induced,  or  in  whatever  manner  it  may 
present  itself,  is  often  extremely  difficult  of  management.  In  its  worst  forms, 
the  mind  is  frequently  so  completely  disordered  as  to  render  confinement  of 
the  patient  with  the  strait  waistcoat  an  indispensable  item  of  the  treatment. 
This  is  the  more  necessary  when,  as  sometimes  happens,  the  patient  is  dis- 
posed to  tear  off  the  dressings  from  his  wounds,  to  commit  suicide,  or  to 
hurt  his  neighbors  and  nurses.     There  is  a  remarkable  circumstance  which 
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has  been  noticed  by  all  practitioners  in  this  class  of  persons ;  I  allude  to 
their  utter  indifference  to  pain.  So  great  is  this,  in  many  instances,  that 
they  will  not  only  uncover  their  wounds,  but  absolutely  take  a  sort  of  plea- 
sure in  handling  and  picking  them.  Dupuytren  refers  to  the  case  of  an  old 
man  who,  having  been  operated  upon  for  straugulated  hernia,  tore  away  the 
dressings  from  his  groin,  and  composedly  squeezed  his  bowels,  his  friends  all 
the  while  thinking  he  was  getting  on  most  admirably,  such  was  his  calm  and 
quiet  demeanor  as  he  lay  in  bed. 

One  of  the  most  important  indications,  then,  is  to  set  a  careful  watch  over 
the  patient,  in  order  that  he  may  not  do  any  harm  either  to  himself  or 
others;  in  wounds  and  fractures  the  most  perfect  quietude  is  generally 
necessary,  and  the  greatest  pains  should  therefore  be  taken  to  secure  it  to 
the  fullest  extent,  for  whatever  has  a  tendency  to  disturb  and  fret  the  parts 
will  be  sure  to  act  as  a  cause  of  additional  excitement.  Moral  force  alone 
will  be  of  no  avail ;  the  patient  can  neither  reason  correctly  himself,  nor 
comprehend  the  reasoning  of  those  about  him.  Hence  if  medicine  does  not 
promptly  effect  the  object,  the  only  resource  is  the  strait  jacket,  applied  of 
course  with  proper  care,  so  that  while,  on  the  one  hand,  it  shall  not  be  so 
loose  as  to  frustrate  the  intention  of  its  use,  it  shall  not,  on  the  other,  be  so 
tight  as  to  occasion  injurious  constriction;  a  circumstance  which,  although 
a  matter  of  paramount  importance,  is  not  always,  as  I  well  know  from 
experience,  as  scrupulously  attended  to  as  it  should  be  by  nurses  and 
practitioners. 

The  next  indication  is  to  tranquillize  the  nervous  system,  and  induce  sleep, 
or,  in  other  words,  to  get  rid  of  the  redundant  excitement.  To  fulfil  this 
indication,  recourse  must  be  had  to  anodynes,  administered  in  such  doses  as 
shall  most  promptly  and  effectually  bring  about  the  desired  result.  The 
patient  must  sleep  before  he  can  obtain  relief;  the  early  interposition,  there- 
fore, of  suitable  treatment  is  a  matter  of  primary  importance,  attacking  and 
routing  the  disease,  as  it  were,  in  its  very  incipiency,  ere  yet  it  has  taken 
firm  hold  of  the  system.  The  best  remedy  will  be  found  to  be  opium,  either 
in  the  form  of  morphia  or  of  the  acetated  tincture,  given  in  full  and  sustained 
doses,  in  combination  with  a  sufficiency  of  tartar  emetic  to  prevent  vascular 
excitement  and  promote  perspiration.  Solid  opium  is  objectionable,  as  it 
takes  a  long  time  to  dissolve  in  the  stomach,  and  often  excites  instead  of 
tranquillizing  the  nervous  system.  Tartar  emetic  will  always  be  found  to  be 
a  most  valuable  adjuvant.  In  the  milder  cases,  the  disease  frequently 
promptly  yields  under  the  influence  of  a  small  quantity  of  laudanum,  as  from 
fifteen  to  twenty-five  drops,  in  half  an  ounce  of  camphor-water  and  a  drachm 
of  the  compound  tincture  of  cardamon,  repeated  every  two  or  three  hours. 
Dupuytren  was  in  the  habit  of  employing  laudanum  as  an  injection  in  this 
disease,  giving  from  ten  to  twenty  drops  with  a  small  quantity  of  water,  and 
frequently  repeating  the  dose,  until  he  succeeded  in  accomplishing  his  pur- 
pose. He  asserts  that  the  medicine  thus  administered  often  exerts  a  much 
more  prompt  and  happy  effect  than  when  given  by  the  mouth ;  and  the 
result  of  my  own  experience  amply  corroborates  the  truth  of  the  statement. 
As  a  preliminary  measure,  the  rectum  should  be  well  cleared  out  with  an 
ordinary  enema. 

When  opium  and  its  preparations  cannot  be  borne,  an  excellent  substitute 
will  occasionally  be  found  in  hyoscyamus,  lupulin,  aconite,  belladonna,  and 
Indian  hemp ;  aided  by  the  cool  shower-bath,  followed  by  dry  frictions,  or, 
what  will  generally  answer  quite  as  well,  and  be  more  convenient,  sponging  of 
the  surface  freely  and  repeatedly  with  tepid,  cool,  or  cold  water.  When  the 
delirium  is  furious,  leeches  should  be  applied  to  the  temples,  or  a  large 
blister  to  the  nape  of  the  neck,  and  cold  to  the  scalp,  previously  divested  of 
hair.     As  a  temporary  expedient,  and  an  auxiliary  for  allaying  the  violence 
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of  the  spasms,  the  judicious  inhalation  of  chloroform  will  be  of  service. 
General  bleeding  will  rarely  be  proper  in  any  case,  whether  of  nervous 
delirium  or  delirium  tremens.  In  nervous,  hysterical  females,  the  free  use 
of  assafoetida  and  of  valerianate  of  ammonia  often  answers  better  than  almost 
anything  else. 

When  the  patient  has  been  a  habitual  drunkard,  or  when  the  delirium  can 
be  distinctly  traced  to  the  effects  of  the  sudden  withdrawal  of  alcoholic 
stimulation,  the  dictates  of  common  sense,  not  less  than  the  results  of  sound 
experience,  indicate  the  propriety  of  a  resumption  of  the  accustomed  drink, 
or  a  resort  to  an  appropriate  substitute.  Much  judgment  will  of  course  be 
necessary  under  such  circumstances,  lest  the  remedy  be  carried  too  far, 
causing  thereby  additional  excitement  and  vigilance  instead  of  composure 
and  refreshing  sleep. 
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CHAPTER    XI. 

SYPHILIS. 

sect.  i. — General  considerations. 

The  terra  syphilis  is  applied  to  a  class  of  diseases  which,  commencing  in 
the  genital  organs  in  the  form  of  a  sore  of  a  specific  character,  may,  and  often 
do,  invade  the  lymphatic  ganglions  of  the  groin,  the  cutaneous  and  mucous 
tissues,  and  finally  also  the  bones,  cartilages,  and  fibrous  membranes,  leaving 
upon  each  and  all  of  them,  as  well  as  upon  the  system  at  large,  a  peculiar 
and  distinctive  impress.  These  different  parts,  however,  do  not  all  suffer  at 
one  and  the  same  time ;  on  the  contrary,  it  would  seem  to  be  necessary  that 
the  poison  upon  which  the  infection  depends  should  lie  for  a  certain  period 
in  the  tissues  in  which  it  has  been  deposited  in  order  to  enable  it  to  pre- 
pare itself  for  further  action.  Thus,  in  the  first  instance,  the  operation  of 
the  poison  is  strictly  local,  the  sphere  of  its  influence  being  limited  to  the 
genital  organs,  or  to  these  organs  and  the  lymphatic  ganglions  of  the  groin. 
After  having  lingered  here  for  some  time,  varying,  on  an  average,  from  four 
to  six  weeks,  the  cutaneous  and  mucous  surfaces  begin  to  suffer  ;  and  at  a 
still  later  period,  that  is,  from  six  to  eighteen  months,  the  boUes,  cartilages, 
and  fibrous  textures  are  attacked.  In  this  manner  are  produced  three  dis- 
tinct groups  of  syphilis,  known,  respectively,  as  primary,  secondary,  and 
tertiary,  depending  upon  the  peculiar  modifications  of  the  specific  poison  to 
which  the  malady  owes  its  origin. 

It  is  not  my  intention  here  to  enter  into  an  account  of  the  history  of  the 
origin  of  syphilis;  such  an  undertaking,  besides  involving  an  immense  amount 
of  research — ethnological,  literary,  and  biblical — would  be  entirely  out  of 
place  in  a  treatise  of  this  description,  limited  as  it  is  to  the  practical  details 
of  surgery.  I  may  remark,  however,  that,  in  my  opinion,  it  is  great  folly  to 
regard  the  disease  as  of  modern  origin.  If  the  records  of  antiquity  could  be 
fully  explored,  it  cannot  be  doubted  that  we  should  discover  the  most  satis- 
factory and  irrefragable  evidence  of  the  existence  of  syphilis  in  the  most 
remote  periods  of  society,  now  aggravated  and  now  kept  in  abeyance,  accord- 
ing to  the  habits  and  morals  of  the  various  races  of  mankind,  and  the  nature 
of  the  climate  of  the  countries  in  which  they  dwelt.  If  the  history  of  the 
inner  life  of  Sodom  and  Gomorrah  could  be  laid  open  to  our  scrutiny,  it 
would  furnish  a  page  to  the  history  of  prostitution  as  loathsome  and  disgust- 
ing as  any  afforded  by  the  vilest  and  most  depraved  cities  of  the  present  day, 
either  in  the  Old  World  or  in  the  New. 

Syphilis  is  peculiar  to  man.  Numerous  experiments  have  been  performed, 
by  inoculation,  upon  almost  all  the  domesticated  animals,  but  in  no  instance 
whatever  has  the  poison  produced  any  specific  effect.  The  little  puncture 
made  with  the  lancet  in  the  operation  became  temporarily  inflamed,  but  the 
impression  soon  passed  off,  and  the  parts  rapidly  recovered  their  natural 
condition.  If,  in  the  monkey,  the  inoculated  surface  assumed  somewhat 
more  of  the  appearance  of  a  chancre  than  in  the  other  classes  of  animals 
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subjected  to  trial,  it  was,  nevertheless,  not  characteristic,  and  it  is  certain 
that  no  case  has  ever  been  reported  where  the  insertion  of  the  mat  tor  was 
followed  by  constitutional  symptoms. 

The  disease  never  arises  spontaneously,  but  is  always  the  result  of  inocu- 
lation with  a  peculiar  poison,  known  as  the  poison  of  syphilis  or  of  chancre. 
Of  the  precise  nature  of  this  poison  we  have  no  knowledge ;  we  only  know 
it  by  its  properties,  or  by  the  effects  which  it  is  capable  of  exerting  upon 
the  economy  when  brought  in  contact  with  it  under  circumstances  favorable 
to  its  development.  Thus,  observation  and  experiment  have  shown  that  it 
always  produces  a  disease  similar  to  itself,  the  resulting  sore  or  ulcer  yielding  a 
virus,  in  every  respect  identical  with  that  which  furnished  it  in  the  first  instance. 
Like  the  poison  of  smallpox,  it  is  a  peculiar  poison,  capable  of  reproducing 
itself,  and  of  multiplying  itself  by  zymosis.  The  smallest,  inconceivable 
atom,  brought  in  contact  with  an  appropriate  surface,  will  speedily  develop 
a  disease  which,  if  permitted  to  progress,  may  occasion  the  most  horrible 
consequences,  both  local  and  constitutional,  and  so  contaminate  the  solids 
and  fluids  as  to  render  it  transmissible  from  the  parent  to  the  offspring.  As 
a  little  yeast  may  impregnate  a  large  mass  of  dough,  and  cause  a  ferment 
that  shall  affect  every  particle  of  gluten  entering  into  its  composition,  so  a 
little  syphilitic  virus,  so  minute  as  to  be  utterly  inappreciable  by  our  senses, 
may  affect  the  whole  system,  and  poison  every  avenue  of  life  and  health. 
Zymosis  having  fairly  commenced,  it  is  impossible,  in  any  case,  unless  proper 
means  be  adopted  to  counteract  it,  to  say  when  it  may  cease,  or  what  may 
be  its  ultimate  effects. 

The  pus  which  contains  the  syphilitic  virus,  and  which  therefore  serves  as 
a  vehicle  for  its  propagation,  does  not,  so  far  as  can  be  ascertained,  differ 
from  pus  supplied  by  ordinary  inflammation,  either  in  its  physical,  chemical, 
or  microscopical  characters.  Thus,  it  may  be  thick  and  yellowish,  serous, 
ichorous,  or  plastic;  bland  or  acrid;  acid,  alkaline,  or  neutral;  pure,  or 
mixed  with  adventitious  matter ;  and,  lastly,  perhaps  even  animalcular, 
although  this  point  is  not  fully  settled.  The  specific  property  of  the  virus 
is  not  destroyed  for  a  number  of  weeks,  if  the  pus  with  which  it  is  combined 
is  preserved  in  a  well-corked  vial ;  resembling,  in  this  respect,  the  virus  of 
vaccinia  and  variola.  It  is  rendered  inert,  however,  by  chemical  agents  and 
also  by  gangrene  of  the  tissues  which  have  been  inoculated  with  it. 

The  infecting  virus  does  not  seem  to  have  any  particular  predilection  for 
age,  sex,  temperament,  or  occupation  ;  all  are  alike  liable  to  be  affected  by 
it.  Previous  disease  does  not  prevent  its  action.  It  produces  its  peculiar 
impression  most  readily  when  applied  to  a  clean  ulcerated  surface,  an  abra- 
sion, or  a  recent  wound ;  but  inoculation  may  take  place  independently  of 
these  circumstances,  simply  from  the  introduction  of  the  virus  into  a  mucous 
follicle,  which  thus  servesto  entangle  and  retain  it  until  its  structure  is  brought 
thoroughly  under  its  influence.  When  the  part  to  which  the  virus  is  applied 
is  perfectly  healthy,  several  days  may  elapse  before  it  becomes  impregnated ; 
or  it  may  even  escape  entirely,  the  matter  which  contains  it  either  not  being 
able  to  penetrate  its  surface,  or  being  wiped  off  before  the  occurrence  of  ab- 
sorption. For  the  same  reason  a  person  thus  situated  may  communicate  the 
poison  to  another  so  as  to  give  rise  to  a  chancre,  while  he  himself  experiences 
no  ill  effects.  Such  a  result  not  unfrequently  happens  in  women,  in  conse- 
quence of  the  matter  of  syphilis  lodging  in  the  folds  of  the  mucous  mem- 
brane of  the  vagina,  from  which  it  is  afterwards  transferred  to  the  virile  organ 
in  the  act  of  copulation. 

The  syphilitic  virus  maybe  communicated  in  various  ways;  first,  by  sexual 
intercourse,  which  is  by  far  the  most  common;  secondly,  by  unnatural  con- 
nection, giving  rise  to  chancres  of  the  anus  and  perineum ;  thirdly,  by  the 
body  and  bedclothes  of  the  persou  ;  fourthly,  by  surgical  instruments  aud 
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dressings ;  fifthly,  by  chamber-pots  and  water-closets ;  and  sixthly,  by  the 
fingers  of  the  affected  individual.  In  this  manner  a  patient  may  inoculate 
his  lips,  nose,  eyelids,  or  any  abraded,  raw,  or  open  surface  upon  any  portion 
of  the  body.  In  this  way,  too,  accoucheurs  sometimes  inoculate  their  fingers 
in  examining  women  laboring  under  chancre  of  the  vulva,  vagina,  or  uterus. 
It  is  still  a  mooted  point  whether  the  virus  of  syphilis  begins  to  act  the 
moment  it  comes  in  contact  with  the  living  tissues,  or  whether,  after  having 
been  absorbed  by  them,  it  remains  there  in  a  state  of  latency,  as  is  supposed 
by  some  to  be  the  case  in  inoculation  in  hydrophobia.  Without  attempting 
to  decide  this  question,  for  which  our  data  are  perhaps  still  insufficient,  it  is 
reasonable  to  infer  that  the  effects  vary,  in  different  cases  and  under  different 
circumstances,  according  to  the  structure  of  the  inoculated  surface,  the  natu- 
ral susceptibility  of  the  part,  the  purity  and  quantity  of  the  poison,  and  the 
degree  of  the  resulting  inflammation.  It  is  well  known  that  a  tolerably  dis- 
tinct chancre  is  sometimes  formed  within  the  first  twenty-four  hours  after  an 
impure  connection,  whereas  at  other  times  this  result  does  not  follow  under  a 
week.  The  average  period  may  be  stated  at  from  three  to  six  days.  My 
opinion  is  that  the  actual  latency  of  the  virus  is  very  short,  and  that,  like 
other  zymotic  poisons,  it  begins  to  act,  although  imperceptibly  to  us,  within 
a  very  brief  space  after  it  has  been  inserted.  The  probability  of  this  con- 
clusion is  strengthened  by  what  occurs  in  artificial  inoculation,  an  operation 
which  is  usually  performed  upon  the  skin  of  the  inner  surface  of  the  thigh. 


SECT.  II. — PRIMARY   SYPHILIS. 

• 

Primary  syphilis  consists,  as  already  stated,  of  chancre  and  bubo  :  that  is, 
of  an  ulcer  of  the  genital  organs,  and  of  a  swelling  of  the  lymphatic  gan- 
glions of  the  groin,  often  eventuating  in  suppuration  and  other  bad  effects. 
So  long  as  the  disease  is  limited  to  these  structures  it  is  strictly  of  a  local  cha- 
racter;  but  when  it  passes  beyond  them,  so  as  to  affect  the  system,  it  becomes 
constitutional. 

1.    CHANCRE. 

If  a  small  quantity  of  matter  be  taken  from  the  surface  of  an  ulcerating 
chancre,  and  inserted  with  the  point  of  a  lancet  into  the  substance  of  the  skin, 
just  beneath  the  epidermis,  the  earliest  effect,  manifesting  itself  within  the 
first  twenty-four  hours,  will  be  a  little  reddish  speck,  looking  very  much  like 
a  flea-bite,  and  denotive  of  very  slight  inflammation,  such,  for  example,  as 
might  be  supposed  to  result  from  any  little  puncture  independently  of  the 
operation  of  any  specific  virus.  During  the  next  twenty-four  hours,  the  part 
exhibits  the  appearance  of  a  minute  papula,  or  little  swelling,  somewhat  ele- 
vated above  the  surrounding  level,  and  encircled  by  a  faint,  narrow,  rose- 
colored  areola.  From  the  third  day  to  the  fourth  the  papula  assumes  the 
form  of  a  vesicle,  the  epidermis  being  raised  by  a  drop  of  whitish,  pearl-co- 
lored serosity ;  the  inflammation  is  more  considerable,  and  the  areola  is  of 
larger  size  and  of  a  deeper  hue.  At  the  end  of  this  period  the  vesicle  is 
transformed  into  a  pustule ;  that  is,  the  inoculated  part  becomes  filled  with 
pus,  its  centre  is  gradually  depressed,  and  the  areola  acquires  its  most  dis- 
tinctive features.  From  the  fifth  to  the  sixth  day  the  structures  immediately 
around  the  seat  of  the  disease  undergo  a  remarkable  change ;  hitherto  they 
had  been  quite  soft,  or,  at  most,  only  somewhat  (Edematous,  but  now  they 
are  observed  to  become  indurated  from  the  deposition  of  plastic  matter,  and 
to  feel,  when  pressed  between  the  thumb  and  finger,  like  a  mass  of  fibro-car- 
tilage,  or  tolerably  firm  cheese,  the  sensation  partaking  at  the  same  time  of 
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an  elastic  character.  Having  assumed  this  character,  the  sore  is  possessed  of 
the  requisite  properties  for  supplying  infecting  matter,  of  which,  up  to  tin's 
moment,  it  was  destitute.  At  the  expiration  of  the  sixth  day,  the  pustule 
begins  to  turn  dark,  its  contents  solidify,  and  a  firm,  thick  scab  forms,  com- 
posed of  several  strata,  and  having  the  shape  of  a  truncated  cone,  with  a 
depressed  apex.  Should  the  scab  now  fall  off,  or  be  accidentally  removed,  a 
large,  deep  ulcer  will  be  exposed,  having  an  excavated  appearance,  as  if  it 
had  been  scooped  out  with  a  punch,  its  edges  being  steep  and  slightly  ragged, 
its  bottom  incrusted  with  a  layer  of  grayish,  aplastic  lymph,  and  its  Imsc 
hard,  linn,  and  slightly  elastic  like  fibro-cartilage.  The  discharge  is  gene- 
rally of  a  thin,  sanious,  or  ichorous  nature,  without  any  of  the  properties 
whatever  of  laudable  or  healthy  pus.  The  ulcer  thus  formed  constitutes 
what  is  termed  an  indurated  chancre,  or,  from  the  faculty  it  possesses  of  con- 
taminating the  system,  the  infecting  chancre.  It  is  also  not  unfrequently 
called  the  Hunterian  chancre,  from  the  fact  that  it  was  first  accurately  de- 
scribed by  Mr.  John  Hunter  in  his  treatise  on  the  venereal  disease.  From 
what  has  been  said,  it  will  be  perceived  that,  although  the  poison  doubtless 
begins  to  act  at  an  early  period  after  inoculation,  yet  it  requires  some  time 
before  it  can  produce  a  true  syphilitic  sore,  and  that  the  local  disease  itself 
consists  of  several  well-marked  stages,  running,  however,  gradually  into  each 
other  ;  the  first  distinct  evidence  of  its  presence  being  a  papula,  the  second 
a  vesicle,  and  the  third  a  pustule,  followed  by  a  hardened  base  and  an  exca- 
vated ulcer,  bathed  with  infecting  matter,  which  is  capable  of  contaminating 
the  constitution,  fluids  as  well  as  solids. 

Although  a  chancre  may  occur  on  any  part  of  the  body,  yet  as  it  is  by  far 
most  common  on  the  genital  organs,  it  is  here  that  it  has  been  studied  with 
the  greatest  care  and  attention.  Its  most  common  sites  are  the  head  of  the 
penis  and  prepuce,  the  vulva,  vagina,  and  uterus.  The  disease  may  also 
attack  the  urethra  in  both  sexes,  especially  in  the  male,  although  the  occur- 
rence is  very  uncommon.  Any  portion  of  the  head  and  foreskin  of  the  penis 
may  be  affected,  but  of  the  former  the  corona,  or  rather,  the  gutter  just  behind 
the  corona,  and  the  surface  on  each  side  of  the  frenum  are  most  liable  to  be 
involved,  from  the  circumstance  that  these  parts  are  particularly  apt  to  retain 
the  infecting  matter  ;  for  the  same  reason  the  free  extremity  of  the  prepuce  is 
very  prone  to  suffer.  A  severe  chancre  occasionally  forms  on  the  body  or 
root  of  the  penis.  In  the  female  the  disease  sometimes  occurs  on  the  perineum, 
on  the  outer  surface  of  the  labium,  and  around  the  anus. 

A  chancre  upon  the  mucous  surface  of  the  genital  organs  does  not  always 
pass  through  the  same  regular  stages  as  a  chancre  upon  the  skin  from  arti- 
ficial inoculation.  On  the  contrary,  it  frequently  begins  as  an  ulcer,  in  conse- 
quence of  the  matter  having  been  brought  in  direct  contact  with  an  abraded 
surface,  or  a  scratch,  and  in  this  case  the  evolution  of  the  disease  is  always 
peculiarly  rapid  and  well-marked.  At  other  times,  again,  it  commences  as  a 
boil  or  an  abscess.  This  form  is  most  common  when  the  inoculation  has  taken 
place  from  the  matter  having  insinuated  itself  into  the  orifice  of  a  mucous 
follicle.  Under  such  circumstances,  the  gland  swells  and  becomes  softened, 
and  is  soon  after  destroyed  by  ulcerative  action.  Moreover,  it  is  important 
to  remember  that  the  vesicular  and  pustular  stages  above  described  may  have 
passed  by  unnoticed,  and  that,  consequently,  when  the  sore  is  first  inspected, 
it  may  possess  all  the  characters  of  a  well-defined  chancre.  No  general 
symptoms  precede  or  usher  in  the  local  disease,  whatever  may  be  the  form 
in  which  it  begins ;  all  that  the  patient  experiences  is  a  slight  sensation  of 
heat,  some  itching,  and  an  increase  of  the  sensibility  of  the  part  which  is 
about  to  become  the  seat  of  the  infection. 

Chancre  presents  itself  under  two  varieties  of  form,  the  indurated  and  the 
non-indurated  or  soft,  all  other  distinctions  being  now  abandoned,  on  the 
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ground  that,  whatever  differences  of  appearance  the  sore  may  exhibit,  they 
are  solely  and  entirely  of  an  accidental  character,  and  therefore  altogether 
independent  of  the  nature  of  the  syphilitic  virus.  It  is  impossible,  in  the 
actual  state  of  the  science,  to  determine  why  one  person  should  have  a  hard 
chancre  and  another  a  soft  chancre.  In  the  adjudication  of  such  a  question 
it  will  not  do  to  invoke  the  existence  of  a  corresponding  number  of  poisons ; 
to  do  so  would  be  to  destroy  the  unity  of  the  disease,  and  to  invest  the  sub- 
ject with  inextricable  confusion.  The  most  philosophical  coui'se,  in  the  ab- 
sence of  facts,  is  to  assume  that  thei'e  is  really  only  one  virus,  but  that  this 
virus  is  capable  of  being  so  modified  in  its  character,  by  local  and  constitu- 
tional causes,  or  by  internal  and  extrinsic  circumstances,  as  to  produce  effects 
apparently  the  very  opposite  of  each  other  in  different  individuals.  How  else 
can  we  explain  the  occurrence  of  indurated  and  non-indurated  sores  upon  the 
genital  organs  ?  The  laws  of  disease  have  their  irregularities  and  anomalies 
not  less  than  the  laws  of  health  ;  exceptions  meet  us  everywhere,  and  it  would 
indeed  be  very  singular  if  they  should  be  altogether  wanting  in  syphilitic 
affections.  In  the  production  of  the  two  varieties  of  chancre  here  alluded 
to,  some  powerful  modifying  circumstances  must  be  in  operation,  shaping, 
influencing,  and  controlling  the  result.  Smallpox,  scarlatina,  measles,  and 
other  eruptive  diseases  are  subject  to  remarkable  departures  from  the  natural 
standard,  and  yet  no  sensible  pathologist  would  for  an  instant  suppose  that 
every  new  feature  exhibited  by  these  affections  was  indicative  of  the  existence 
of  a  new  poison.  The  modifying  cause,  whatever  it  be,  may  exist  in  the  in- 
oculated structures,  in  the  peculiar  nature  of  the  pus  containing  the  specific 
virus,  in  the  specific  virus  itself,  or  in  the  state  of  the  constitution,  or  in  all 
these  circumstances  combined. 

M.  Ricord  has  recently  published  some  very  singular  statements  in  regard 
to  the  peculiarities  of  these  two  varieties  of  chancre,  which,  if  they  shall  be 
ultimately  verified  by  the  observation  of  others,  would  almost  necessarily 
lead  to  the  conclusion  of  the  existence  of  two  separate  and  distinct  varieties 
of  syphilitic  poison.  Thus,  he  positively  affirms,  on  the  strength  of  a  large 
clinical  experience,  that  the  indurated  ulcer  alone  is  an  infecting  ulcer,  that 
is,  a  chancre  capable  of  furnishing  a  fluid  which,  if  conveyed  into  the  system, 
may  contaminate  the  solids  and  fluids  in  such  a  manner,  and  to  such  an  ex- 
tent, as  to  give  rise  to  secondary  and  tertiary  accidents.  The  non-indurated 
chancre,  on  the  contrary,  he  regards  as  a  purely  local  affection,  often  trouble- 
some, it  is  true,  but  always  free  from  the  risk  of  invading  the  constitution 
in  anywise  whatever.  My  observations  would  lead  me  to  infer  that,  while 
there  really  are  two  varieties  of  chancre,  the  indurated  and  the  soft,  as  de- 
scribed by  the  French  syphilographer,  they  do  not  by  any  means  possess  the 
properties  which  he  ascribes  to  them.  The  hard  chancre  is  unquestionably 
most  frequently  followed  by  constitutional  symptoms,  but  to  maintain  that  it 
is  so  exclusively  is  what,  I  am  sure,  no  experienced  practitioner  will  admit. 
So  far  from  giving  my  adhesion  to  such  a  doctrine,  I  have  had  the  most  une- 
quivocal evidence,  in  numerous  instances,  of  the  infecting  properties  of  the 
soft  chancre.  Indeed,  I  am  satisfied  that  some  of  the  very  worst  cases  of 
secondary  and  tertiary  syphilis  that  I  have  ever  been  called  upon  to  treat 
have  been  cases  of  this  description  ;  originating  generally  in  very  small  sores 
upon  the  head  of  the  penis  or  prepuce,  perfectly  soft  in  their  consistence,  very 
superficial,  manifesting  no  disposition  to  spread,  and  soon  completely  disap- 
pearing. Such  chancres  not  unfrequently  exist  without  the  knowledge  of  the 
patient,  their  discovery  being,  perhaps,  purely  accidental.  It  is  doubtless 
this  form  of  ulcer  which  has  given  rise  to  the  absurd  notion,  not  yet  entirely 
exploded,  of  the  possibility  of  the  formation  of  bubo  without  the  precedence 
or  concomitance  of  chancre. 

The  characters  of  the  indurated  chancre  may  be  deduced  from  the  account 
vol.  i. — 25 
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already  given  of  artificial  inoculation  of  the  skin,  which  affords  its  best  type. 
In  order,  however,  to  contrast  its  features  with  those  of  the  soft  chancre,  it 
may  be  well  here  to  reproduce  the  description  of  the  principal  phenomena 
which  mark  its  progress. 

The  indurated  chancre,  fig.  82,  is  usually  rounded  or  somewhat  oval,  and 
from  the  diameter  of  a  split  pea  to  that  of  a  five  cent 
piece.  Its  surface  is  hollow,  as  if  scooped  out,  and 
incrusted  with  a  layer  of  lymph,  of  a  dirty  grayish 
color,  and  very  firmly  adherent.  The  edges  of  the 
ulcer  are  hard,  slightly  elevated,  and  inclined  a  little 
slopingly  from  within  outwards.  The  base  is  well- 
defined  and  remarkably  hard,  feeling,  if  pressed  be- 
tween the  thumb  and  finger,  like  a  button  of  fibro- 
cartilage,  or,  to  employ  the  comparison  of  Benjamin 
Bell,  like  a  split  pea,  set  in  the  tissues  immediately 
around  the  chancre.  The  induration  begins  to  form 
indurated  chancre.  about  the  end  of  the  fifth  day,  and  generally  attains 

its  maximum  by  the  end  of  the  tenth  or  twelfth.  The 
amount  of  induration  of  the  base  varies;  in  general,  it  will  be  found  to  be 
less  on  the  prepuce  than  on  the  head  of  the  penis,  the  nature  of  the  affected 
tissues  doubtless  influencing  the  result ;  and  it  usually  lasts  some  time  after 
the  chancre  is  completely  cicatrized,  a  circumstance,  as  will  appear  by  and 
by,  of  great  practical  moment. 

The  indurated  chancre,  if  not  generally  solitary,  is  certainly  so,  on  an 
average,  in  nearly  five  cases  out  of  six  ;  for  I  find  that,  of  848  cases  observed 
by  Fournier,  Clerc  and  Hammond,  185  only  were  multiple.  Occasionally, 
though  rarely,  the  number  ranges  from  two  to  six,  or  even  as  high  as  nine- 
teen, as  in  an  instance  witnessed  by  Fournier. 

It  has  no  distinct  areola;  its  march  is  indolent;  and  it  furnishes  a  thin, 
serous,  sanguinolent,  or  ichorous  fluid,  small  in  quantity,  and  difficult  of 
inoculation.  Hence,  unless  the  matter  come  in  contact  with  a  raw  surface, 
or  a  surface  well  adapted  for  its  absorption,  a  second  chancre  seldom  arises 
during  the  progress  of  the  primary  one.  Another  feature  of  the  indurated 
chancre  is  its  extreme  liability  to  infect  the  lymphatic  ganglions  and  the 
general  system,  few  persons,  if  any,  escaping  contamination  after  it  has 
readied  maturity. 

The  soft  chancre,  also  generally  of  a  rounded  form,  but  less  regularly  so 
than  the  hard,  is  much  more  common  than  the  latter,  and  is  often  multiple, 
from  three  to  six  or  eight  occasionally  occurring  in  the  same  subject.  It 
is  particularly  apt  to  show  itself  at  the  free  margin  of  the  prepuce,  and  at, 
or  just  behind,  the  corona  of  the  penis.  Several  often  arise  simultaneously, 
ami  others  are  liable  to  form  during  their  progress  from  fresh  inoculation, 
or  the  mere  contact  of  their  own  secretion  with  the  surrounding  parts.  The 
surface  of  the  soft  chancre  is  superficial,  flat,  uneven,  and  coated  with  a 
grayish,  whitish,  or  dirty  drab-colored  deposit.  In  some  cases  it  has  a 
worm-eaten  appearance.  Its  edges,  when  seated  on  the  head  of  the  penis, 
are  steep  and  abrupt,  as  if  made  with  a  punch,  but  on  the  prepuce  they  are 
generally  overhanging,  sloping  or  shelving,  extremely  ragged,  and"  less 
closely  identified  than  those  of  the  hard  chancre  with  the  neighboring  struc- 
tures. The  base  of  the  chancre  is  entirely  free  from  induration.  The  only 
exception  to  this  is  where  irritating  applications  have  been  used,  causing  an 
increase  of  inflammation  with  plastic  deposit, 

The  soft  chancre  generally  manifests  a  disposition  to  spread,  and,  in  per- 
sons of  a  broken  constitution,  often  takes  on  phagedenic  action.  It  furnishes 
an  abundance  of  purulent  fluid,  which  is  highly  infectious,  and  therefore 
readily  lnoculable,  thus  accounting,  as  already  stated,  for  the  multiplication 
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of  ulcers  during  the  progress  of  the  disease,  one  sore  being  added  to  another 
in  consequence  of  the  dissemination  of  the  matter  over  the  surrounding  sur- 
face. The  soft  chancre  is  frequently,  but  not  generally,  followed  by  bubo, 
the  disease  being  usually  limited  to  one  ganglion,  which,  becoming  inflamed 
and  swollen,  rapidly  suppurates,  and,  in  time,  forms  a  large  ulcer,  the  matter, 
like  that  of  the  chancre  to  which  the  bubo  owes  its  origin,  being  at  first 
inoculable,  and  capable,  in  turn,  of  producing  a  soft  chancre.  Finally,  the 
soft  chancre  often  affects  the  system,  giving  rise  to  secondary  and  tertiary 
symptoms ;  attacks  of  this  kind,  however,  are  less  common  than  in  the  indu- 
rated variety,  though  the  effects  are  frequently  not  less  deplorable. 

The  period  during  which  a  chancre  retains  its  specific  character  varies. 
Occasionally,  though  rarely,  it  loses  its  infecting  properties  in  ten  days  or  a 
fortnight.  The  average  time,  however,  is  much  longer ;  and,  on  the  other 
hand,  an  instance  sometimes  occurs  where  the  specific  poison  continues  to  be 
formed  for  many  consecutive  months.  As  a  general  rule,  it  may  be  stated 
that  no  patient  is  safe  so  long  as  the  ulcer  is  not  in  a  granulating  condition. 
The  observations  of  Ricord  tend  to  show  that  one  attack  of  indurated 
chancre  effectually  protects  both  the  part  and  system  against  a  second  attack, 
the  syphilitic  poison  thus  resembling,  in  its  habits,  the  poison  of  smallpox  ; 
the  soft  chancre,  on  the  contrary,  exercises  no  such  influence,  one  attack 
affording  no  immunity  against  another.  My  own  experience  leads  me  to 
believe  that  this  conclusion  should  be  received  with  great  reserve. 

The  two  varieties  of  chancre  now  described  are  liable  to  be  modified  in 
their  appearances,  progress,  and  modes  of  termination  by  local  and  constitu- 
tional circumstances,  among  which  the  most  important  are  the  want  of  clean- 
liness and  the  degree  of  the  concomitant  inflammation,  the  habits  of  the 
individual,  the  state  of  the  general  health  at  the  time  of  the  inoculation,  and 
the  occurrence  of  intercurrent  diseases.  The  influence  which  these  several 
causes  are  capable  of  exerting  is,  in  many  cases,  so  great  as  to  change  the 
whole  outward  feature  of  the  existing  ulcer ;  hence  those  numerous  divisions 
and  subdivisions  of  chancre  which,  even  up  to  the  present  moment,  disfigure 
the  nomenclature  of  syphilis,  and  which  have  tended  so  much  to  embarrass 
the  progress  of  our  knowledge.  It  is  impossible  for  this  disease  to  observe 
the  same  uniform  course  in  every  instance  ;  alterations  are  inevitable,  and 
must  often  occur  despite  the  utmost  caution  both  of  the  patient  and  his 
attendant.  In  this  respect,  a  chancre  holds  the  same  relation  as  an  ordinary 
ulcer,  presenting  one  appearance  to-day  and  another  to-morrow;  now  highly 
inflamed,  and  now  almost  free  from  irritation  ;  at  one  time  in  a  healing  con- 
dition, and  at  another  ready  to  commit  the  most  destructive  ravages.  Out 
of  these  appearances,  or  varieties  of  appearances,  have  sprung  the  so-called 
inflammatory,  diphtheritic,  phagedenic,  and  sloughing  chancres,  with  several 
others  which  it  is  unnecessary  here  to  mention.  Such  occurrences  constitute 
complications  of  disease  rather  than  species  and  varieties,  for  they  are  liable 
to  take  place  in  all  sores  whatever  their  character,  whether  simple  or  malig- 
nant, specific  or  common.  There  is  reason  to  believe  that  in  syphilis  the 
specific  poison  may  sometimes  undergo  such  a  radical  change  as  to  adapt  it, 
in  an  especial  manner,  for  the  production  of  these  differences  in  the  appear- 
ances of  the  local  affection.  Promiscuous  intercourse  with  badly  diseased 
women,  particularly  if  these  women  are  foreigners,  and  receive  the  embraces 
of  a  considerable  number  of  men  in  rapid  succession,  would  seem  to  be  a 
powerful  predisposing  cause  of  these  accidents.  It  was  observed  by  the 
surgeons  who  accompanied  the  British  army  into  Portugal,  that  many  of  the 
soldiers  who  had  connection  with  the  native  prostitutes  suffered  severely  from 
phagedenic  and  gangrenous  ulcers,  while  the  residents  of  the  country  expe- 
rienced very  little  trouble,  and  usually  soon  recovered  from  the  effects  of  the 
disease.     The  French  soldiers,  during  Bonaparte's  campaign  in  Egypt,  suf- 
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fered  in  the  same  manner.  Similar  phenomena  are  frequently  witnessed  in 
the  inmates  of  the  houses  of  ill-fame  in  crowded  cities.  Thus,  in  London,  m 
Swan  Alley,  a  narrow  lane,  celebrated  as  the  residence  of  the  humblest  class 
of  prostitutes,  half-starved,  badly  clothed,  nearly  constantly  intoxicated,  and 
having  frequent  intercourse  every  day  with  filthy  lascars  and  other  vagabonds, 
many  of  the  cases  of  chancre  assume  the  worst  possible  type,  running  rapidly 
into  phagedenic  action,  and  often  causing  frightful  ravages  and  even  loss  of 
life.  Examples  of  a  like  kind  came  under  my  observation  in  this  city,  in 
182T,  8,  and  9,  in  the  Philadelphia  Almshouse,  and  in  the  numerous  brothels 
which  then  existed  among  the  low  blacks  and  whites  south  of  Pine  Street. 

All  chancres  are  inflammatory  affections,  and  it  is  only  therefore  when  the 
concomitant  action  assumes  a  grave  type  that  it  can  be  regarded  as  unnatural. 
Under  such  circumstances,  the  characteristic  symptoms  consist  of  inordinate 
pain  and  swelling  of  the  parts  more  directly  involved  in  the  disease,  accom- 
panied by  an  increase  of  discoloration,  and  an  unhealthy  aspect  of  the  ulcer, 
which  is  the  seat  of  a  thin,  ichorous  discharge,  more  or  less  abundant,  and 
generally  a  good  deal  irritating.  Morbid  erections  are  frequent,  the  prepuce 
is  disposed  to  be  cedematous,  and  the  whole  organ  appears  to  be  enlarged, 
especially  the  anterior  extremity.  When  the  inflammatory  action  transcends 
certain  limits,  it  may  pass  into  gangrene  or  destructive  ulceration,  as  occa- 
sionally happens  in  common  ulcers  of  the  leg,  and  from  similar  causes,  espe- 
cially from  excessive  indulgence  in  the  use  of  ardent  spirits,  loss  of  sleep, 
bad  air,  an  impoverished  diet,  and  improper  courses  of  mercury.  Or,  the 
overaction  may  be  brought  on  by  a  plethoric  state  of  the  system,  and  a 
neglect  of  the  requisite  depletion.  I  have  seen  gangrene  and  phagedenic 
ulceration  of  the  genital  organs  of  both  sexes  occur  at  a  very  early  period, 
in  consequence,  apparently,  merely  of  too  active  a  course  of  treatment  soon 
after  the  establishment  of  the  disease,  and  such  cases  are  sometimes  charac- 
terized by  extraordinary  rapidity  of  progress,  the  suffering  parts  being,  as  it 
were,  overwhelmed  by  the  disease. 

Gangrene,  as  a  consequence  of  chancre,  is  more  apt  to  invade  the  prepuce 
than  the  head  of  the  penis,  and,  what  is  remarkable,  the  upper  portion  of  this 
muco-cutaneous  pouch  is  more  frequently  affected  than  the  lower  or  lateral. 
Occasionally  both  structures  are  attacked  simultaneous!)-,  or,  if  one  suffer 
first,  the  other  is  soon  attacked  also,  and  in  this  manner  the  whole  organ  may 
gradually  be  involved,  dropping  off  perhaps  ultimately  near  the  scrotum,  or 
at  its  attachments  to  the  pubic  bones.  The  occurrence  of  gangrene  is  an- 
nounced by  a  blackish  spot,  preceded  and  accompanied  by 
Fig.  83.  a  burning,  smarting  pain,  and  by  an  aggravation  of  all  the 

other  inflammatory  symptoms.  The  system  is  extremely 
feverish,  the  pulse  is  frequent  and  irritable,  sleep  and  ap- 
petite are  impaired,  or,  more  commonly,  entirely  destroyed, 
and  the  patient  is  often  slightly  delirious.  "When  the  pre- 
puce alone  suffers,  the  whole  of  it  may  slough  off,  or,  what 
is  not  unusual,  it  may  be  perforated  at  one  or  more  points, 
the  largest  opening  perhaps  admitting  the  head  of  the  penis, 
as  seen  in  fig.  83.  A  common  effect  of  gangrene,  conse- 
quent upon  chancre,  no  matter  where  situated,  is  the  de- 
struction of  the  specific  poison,  thus  effectually  preventing 
inoculation  of  the  system,  provided  that  had  not  previ- 
ously taken  place. 

The  sloughing  sore,  £,.  ,      l   . 

the  prepuce  almost  .  Jrhagedena  is  a  rare  complication  of  chancre,  especially 
gone;  the  gians  go-  in  the  better  classes  of  subjects;  it  is  analogous,  in  its  worst 
ins-  forms,  to  hospital  gangrene,  and  is  most  liable  to  show  itself 

in  persons  whose  constitution  has  been  ruined  by  intemper- 
ance and  other  debilitating  influences.     As  already  stated,  it  sometimes  oc- 
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curs  as  an  endemic,  and  is  then  probably  induced  by  a  foul  state  of  the 
atmosphere,  as  when  the  disease  breaks  out  in  the  crowded  wards  of  public 
institutions;  or  by  some  peculiar  modification  of  the  syphilitic  poison,  greatly 
heightening  its  virulence,  as  when  it  takes  place  in  soldiers  after  having  co- 
habited with  foreign  prostitutes.  The  morbid  action  deports  itself  variously ; 
in  general,  it  extends  rather  slowly,  but  continuously,  gradually  but  effectually 
eroding  the  parts,  and  thus  widening  the  breach  as  well  as  deepening  it.  Or, 
it  may  be  that,  as  one  portion  of  the  chancre  heals,  another  spreads.  Or,  the 
action  may  be  very  acute,  extending  with  extraordinary  rapidity,  and  commit- 
ting excessive  ravages  in  an  almost  incredibly  short  time.  Or,  lastly,  the  ero- 
sion may  be  conjoined  with  gangrene,  the  textures  dying  both  molecularly  and 
in  mass.  The  phagedena  may  begin  soon  after  the  appearance  of  the  chancre, 
or  it  may  manifest  itself,  as  is  most  generally  the  case,  at  various  periods  of 
its  progress.  It  may  occur  upon  any  portion  of  the  genital  organs,  but  is 
most  common  upon  those  parts  of  the  mucous  surfaces  which  are  most  plenti- 
fully supplied  with  follicles.  In  the  male  it  is  most  liable  to  appear  in  the 
gutter  upon  the  head  of  the  penis,  or  at  the  point  of  reflection  of  the  prepuce. 
The  under  surface  of  the  penis,  at  the  side  of  the  frenum,  is  another  favorite 
site,  and  when  chancre  occurs  here  it  is  almost  certain  to  destroy  this  fold  of 
mucous  membrane. 

The  appearances  of  the  acute  and  chronic  forms  of  phagedenic  chancre  are 
illustrated  in  figs.  84  and 
85.  Fig.  84.  Fig.  85. 

The  phagedenic  com- 
plication is  sometimes  fol- 
lowed by  grave  hemor- 
rhage, the  erosive  action 
laying  open  an  artery  of 
considerable  size,  as  the 
dorsal  artery  of  the  penis, 
from  which  blood  may  issue 
in  such  cpiantities  as  to 
induce  severe,  if  not  fatal,       Acute  phagedena>  bur. 

eXuaUStlOn.  lue  Scarlet  rowing  beneath  the  integu-  Chronic  phagedena;  with  great  sur- 
hue    Of    the    fluid     and    the       ments  of  the  penis.  rounding  hardness. 

saltatory  character  of  the 

stream  will  at  once  indicate  its  source.     In  some  cases  it  oozes  from  the 

ulcerated  surface  from  many  points,  as  water  oozes  from  a  sponge. 

Chancres  sometimes  assume  a  serpiginous  form,  the  erosive  process,  as  the 
term  implies,  creeping  about  in  different  directions,  generally  in  circles  or 
semi-circles,  one  portion  of  the  sore  being  perhaps  cicatrized  while  the  other 
is  steadily  advancing  at  the  opposite  point.  The  ulcer,  although  generally 
superficial,  occasionally  penetrates  to  a  considerable  depth,  and,  as  its  course 
is  usually  chronic,  it  often  results  in  serious  mutilation.  Its  surface,  incrnsted 
with  grayish  or  drab-colored  lymph,  is  bathed  with  ichorous  fluid,  and  its 
edges  are  steep,  ragged,  and  more  or  less  everted.  The  serpiginous  form  of 
chancre  is  most  common  in  persons  of  strumous  constitution,  especially  such 
as  are  predisposed  to  phthisis,  scurvy,  and  herpetic  affections.  It  is  generally 
remarkably  obstinate,  occurs  almost  exclusively  in  the  skin,  and  manifests  no 
disposition  to  burrow. 

When  a  chancre  is  covered  with  a  thick  layer  of  lymph,  it  constitutes  what 
the  French  syphilographers  have  called  the  diphtheritic  chancre ;  such  an 
occurrence  is  very  common  in  all  ill-conditioned  specific  ulcers  upon  the 
genital  organs,  and  is  always  denotive  of  an  unusually  irritable  and  inflamed 
condition  of  the  part,  the  action  of  which  altogether  transcends  the  healthy 
limits,  nature  being  incapable  of  converting  the  deposit  into  granulations, 
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and  so  throwing  it  off  in  the  form  of  a  slough,  or  as  an  effete  substance.  A 
considerable  effusion  of  lymph  is  often  observed  in  connection  with  the  indu- 
rated chancre,  but  the  soft  chancre  is  by  no  means  exempt  from  it. 

Diagnosis. The  diagnosis  of  chancre  is  often  difficult  and  sometimes  im- 
practicable, particularly  in  its  earlier  stages,  before  the  disease  has  assumed 
its  more  distinctive  features.  The  affections  with  which  it  is  most  liable  to 
be  confounded  are  herpes,  eczema,  balanitis,  and  simple  excoriations,  fissures, 
or  abrasions,  the  result  of  friction  and  other  accidents. 

Herpes,  as  will  be  seen  in  its  appropriate  place,  is  an  eruption  of  the  pre- 
puce and  head  of  the  penis,  appearing  in  the  form  of  little  vesicles,  hardly  as 
large  as  the  head  of  a  pin,  occurring  in  groups,  closely  set  together,  of  a 
whitish  color,  and  resting  upon  a  florid  base,  with  which  they  form  a  striking 
contrast.  They  are  most  frequent  on  the  inner  surface  of  the  prepuce,  in 
persons  of  red  hair  and  tender  skin,  and  often  appear  in  successive  crops, 
none  of  which  last  longer  than  six  or  eight  days.  They  are  characterized  by 
a  sense  of  itching  and  a  slight  serous  discharge,  manifest  little  disposition  to 
extend,  and  usually  promptly  yield  to  very  simple  treatment.  The  resulting 
ulcer  is  always  free  from  induration. 

Chancres  never  put  on  the  appearance  of  herpes.  The  only  approach  to 
it  is  where  the  specific  ulcers  are  seated  in  the  mucous  follicles,  but  in  this 
case  their  circular  form  and  excavated  character  will  always  serve  to  distin- 
guish them  from  common  sores. 

Eczema  is  also  an  eruptive  disease,  but  the  little  vesicles  are  more  minute 
and  diffused  than  in  herpes,  and  there  is  also  usually  a  greater  amount  of  local 
irritation,  the  parts  being  swollen,  hot,  red,  and  itchy.  "When  these  vesicles 
burst,  a  thin  watery  fluid  escapes,  followed  by  the  development  of  little  deli- 
cate scales.  The  affection  is  apt  to  become  chronic,  and  then  little  crevices 
generally  form,  increasing  the  irritation,  and  furnishing  an  acrid,  sero-puru- 
lent,  sanious,  or  ichorous  discharge.  Eczema  is  most  common  on  the  pre- 
puce, and  is  often  particularly  conspicuous  at  the  free  border  of  this  muco- 
cutaneous covering.  A  careful  examination  of  the  affected  parts,  the  history 
of  the  case,  and  the  co-existence  of  the  disease  with  eczema  elsewhere  will 
always  lead  to  a  correct  distinction  between  this  affection  and  chancre. 

It  is  probable  that  an  inexperienced  practitioner  might  mistake  an  incipient 
balanitis  for  a  chancre,  but  no  one  who  has  ever  seen  the  two  diseases  could 
possibly  commit  such  an  error.  In  balanitis  the  inflammation  is  generally 
widely  diffused,  often,  indeed,  over  the  whole  surface  of  the  prepuce  and 
head  of  the  penis,  and  the  discharge  is  not  only  profuse  but  of  a  thick  muco- 
purulent nature  from  the  very  commencement.  There  is  no  circumscribed 
ulceration  as  in  chancre,  and,  indeed,  no  tendency  whatever  to  destruction 
of  tissue.  These  characters  will  always  serve  to  prevent  the  disease  from 
being  confounded  with  chancre,  which,  whether  indurated  or  soft,  invariably 
presents  itself  as  a  distinct  and  well-defined  ulcer. 

Simple  ulcers,  abrasions,  or  excoriations  are  liable  to  appear  upon  the 
prepuce  and  head  of  the  penis,  and  may,  unless  great  caution  is  exercised,  be 
mistaken  for  chancres.  They  may  proceed  from  a  great  variety  of  causes,  as 
want  of  cleanliness,  friction  of  the  pantaloons,  injury  received  during  connec- 
tion, and  intercourse  with  filthy  females,  especially  such  as  are  habitually  the 
subjects  of  profuse  and  acrid  discharges.  However  induced,  such  ulcers  are 
always  very  superficial,  and  display  no  disposition  to  extend  in  depth,  although 
they  may  spread  considerably  in  diameter.  The  discharge  which  attends  them 
is  of  an  ichorous  character,  and  they  are  usually  surrounded  by  an  inflammatory 
border,  which  is  not  the  case  in  chancre.  The  most  important  diagnostic 
feature,  however,  by  far,  is  that  such  ulcers  always  very  promptly  disappear 
under  the  most  simple  remedies,  attention  to  cleanliness,  with  a  cooling  lotion 
and  a  mild  aperient,  generally  sufficing  to  effect  a  cure  in  a  few  days! 
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The  site,  size,  shape,  appearance,  and  course  of  chancre,  considered  sepa- 
rately, afford  no  reliable  diagnostic  evidence  ;  but  viewed  collectively  they 
are  of  great  importance  as  means  of  discrimination.  Thus  mere  site  and  size 
are  of  no  consequence,  because  a  chancre  may,  like  a  common  sore,  occur  on 
any  portion  of  the  penis  and  be  very  diminutive,  as  when,  for  instance,  it 
occupies  a  mucous  follicle  ;  but  if,  in  addition  to  this,  the  ulcer  is  found  to  be 
excavated,  to  have  a  foul  diphtheritic  bottom,  to  pursue  a  chronic  course,  and 
to  resist  the  ordinary  means  of  cure,  it  is  quite  impossible  to  mistake  its  char- 
acter ;  we  conclude  that  it  is  specific,  and  nothing  else.  The  indurated 
chancre  is  too  well  marked  not  to  be  recognized ;  it  may,  it  is  true,  not  be  so 
easy  to  do  this  during  the  first  few  days  of  the  disease,  but  it  is  altogether 
impossible  to  be  deceived  when  the  sore  has  attained  its  proper  development, 
the  hardened  base  to  which  it  owes  its  name  being  then  of  itself  sufficient  to 
settle  any  doubts  respecting  the  diagnosis. 

The  history  of  the  case  often  affords  valuable  information.  If  the  patient 
is  a  married  man,  or  if  he  has  any  other  motive  for  concealment,  he  will  be 
likely  to  deny  that  he  has  had  impure  connection,  and  even  insist  upon  it  that 
the  sore  on  the  penis  is  non-specific.  Under  such  circumstances,  it  is  not 
necessary  to  try  to  convict  him  of  falsehood  ;  the  surgeon  examines  the  parts, 
and  if  he  finds  any  suspicious  looking  ulcers,  he  will  be  very  apt  to  conclude 
that  they  are  syphilitic,  and  this  opinion  will  be  strengthened  by  the  very  de- 
nials of  the  patient,  especially  if  he  is  noted  for  his  gallantries.  Young  un- 
married men  usually  treat  their  attendants  with  entire  candor,  generally 
specifying  with  great  particularity  the  time  of  the  impure  connection,  and 
evincing  no  little  anxiety  to  afford  them  all  the  light  they  can  with  a  view  of 
settling  the  diagnosis.  We  must,  therefore,  on  the  one  hand,  not  believe  that 
a  man  has  not  been  exposed  to  infection  simply  because  he  says  so  ;  and,  on 
the  other,  it  must  not  be  taken  for  granted  that  every  sore  that  may  be  found 
upon  the  penis  is  of  a  specific  nature. 

Finally,  in  all  cases  of  doubt  the  groins  are  to  be  examined  with  reference 
to  the  existence  or  non-existence  of  bubo.  In  the  ordinary  non-specific 
affections,  above  described,  the  occurrence  of  ganglionic  enlargements  is  ex- 
tremely rare,  and  when  it  does  happen  it  usually  appears  early  in  the  attack,  the 
bubo  being  small  in  extent,  at  the  same  time  that  it  is  comparatively  transient. 
In  chancre,  on  the  contrary,  bubo  seldom  comes  on  before  the  end  of  the  third 
week,  and  the  swelling,  besides  being  generally  considerable,  is  always  per- 
sistent, frequently  passing  into  extensive  suppuration  and  ulceration. 

When  the  above  means  of  diagnosis  fail,  which  will  seldom  be  the  case  if 
we  are  careful,  the  only  other  resource  is  inoculation,  a  small  quantity  of  the 
suspected  matter  being  inserted,  upon  the  point  of  a  lancet,  in  the  skin  on 
the  inside  of  the  thigh.  If  the  operation  is  speedily  followed  by  a  vesicle, 
and  this,  in  its  turn,  by  a  pustule,  with  a  well-marked  areola,  there  can  be  no 
doubt  whatever  respecting  the  true  nature  of  the  disease.  Inoculation,  if 
properly  executed,  cannot  deceive,  and  is,  therefore,  after  all,  the  only  true 
and  reliable  test,  although  there  are  few  surgeons  of  experience  who  will  not, 
as  a  general  rule,  be  able  to  determine  the  diagnosis  without  its  aid. 

Treatment. — The  treatment  of  chancre  must  be  conducted  with  a  twofold 
object ;  the  prevention  of  the  absorption  of  the  specific  poison  into  the  sys- 
tem, and  the  rapid  and  effectual  healing  of  the  sore.  If  the  poison  be  per- 
mitted to  enter  the  lymphatic  vessels,  constitutional  contamination  will  be 
inevitable,  and  the  result  of  such  a  vice  may  be  a  long  train  of  evils,  which 
may  continue  during  the  rest  of  the  patient's  life,  and,  if  he  be  married,  even 
show  themselves  in  his  offspring. 

The  prevention  of  the  absorption  of  the  virus  constitutes  what  is  called  the 
abortive  treatment,  and  should  be  an  object  of  earnest  solicitude  in  every  case 
of  the  disease.     Observation  has  proved  that,  if  the  specific  character  of  a 
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chancre  can  be  effectually  eradicated  before  the  end  of  the  fifth  day  from  the 
inoculation,  the  constitution  will  completely  escape  contamination,  the  chancre 
being  up  to  this  time  a  purely  local  affection.  The  matter  secreted  by  the 
indurated  chancre,  which  is  the  more  common,  although,  as  has  been  si  n, 
not  the  only  source  of  infection,  does  not  possess  any  specific  properties  prior 
to  this  period,  or,  if  it  do,  it  does  not  appear  to  be  amenable  to  absorption 
until  the  part  has  acquired  a  certain  degree  of  development,  of  which  the 
hardened  and  circumscribed  base  forms  a  most  important  and  characteristic 
element.  Up  to  this  time  it  is  almost  certain  that  the  matter  may,  by  proper 
management,  be  prevented  from  reaching  the  system,  and  exerting  any  dele- 
terious impression  upon  it ;  but  it  is  not  equally  certain  that  this  procedure 
may  not  occasionally  secure  such  immunity  after  this  period,  from  the  poison 
being  unusually  long  delayed  in  the  chancre,  or,  what  is  tantamount  to  this, 
from  an  indisposition  on  the  part  of  the  absorbents  to  carry  it  into  the  system. 
Hence,  if  there  be  no  decided  contra-indications,  growing  out  of  the  exist- 
ence of  severe  inflammation,  or  inordinate  size  of  the  sore,  the  patient  should 
have  the  benefit  of  the  abortive  treatment  even  after  the  lapse  of  the  first 
week  or  ten  days,  although  the  chances  of  success  will  then  undoubtedly  be 
much  diminished,  as  far  as  the  security  of  the  system  is  concerned. 

The  abortive  treatment  is  mainly  of  a  local  nature.  The  best  plan  of  get- 
ting rid  of  the  chancre  is  to  dissect  it  out  from  the  parts  upon  which  it  rests 
with  a  pair  of  forceps  and  a  delicate  bistoury,  being  careful  to  cut  sufficiently 
widely  around  the  diseased  structures,  so  as  to  embrace  the  whole  of  them  in 
the  incisions.  The  operation  requires  some  skill,  but  it  is  soon  over,  and, 
although  a  little  painful,  is  rarely  attended  with  any  bleeding.  Some  caution 
is  necessary,  especially  when  the  chancre  has  existed  for  an  unusual  length  of 
time,  to  avoid  inoculation  of  the  wound  ;  a  circumstance  which  might  readily 
happen  if  the  surface  of  the  sore  were  permitted  to  come  in  contact  with  it. 
When  the  excision  is  completed,  the  part  is  to  be  treated  witii  mild  measures, 
like  any  common  wound,  and  will  generally  heal  in  a  very  short  time. 

If  the  patient  be  averse  to  the  employment  of  the  knife,  or  if  the  nature 
of  the  case  be  such  as  to  induce  the  belief  that  excision  cannot  be  effected 
without  the  danger  of  inoculating  the  raw  surface,  an  attempt  must  be  made 
to  accomplish  the  object  by  means  of  escharotics.  For  this  purpose  several 
articles  are  in  common  use  among  the  profession.  The  one  most  generally 
selected  is  a  piece  of  nitrate  of  silver,  cut  to  a  very  delicate  point,  and  inserted 
into  the  ulcer,  or  broken  vesicle,  being  held  there  until  the  infected  tissues 
are  brought  thoroughly  under  its  influence.  The  objection  to  this  substance 
is  its  insufficiency;  for,  whether  it  acts  simply  as  a  neutralizer  of  the  poison 
or  as  a  destructive  of  the  tissues,  it  is  equally  certain  that  it  is  generally  un- 
reliable, and  hence  it  ought  never  to  be  used  in  a  case  of  such  a  serious  nature. 
The  article  to  which  I  have  long  given  the  preference,  on  account  of  its  supe- 
rior efficacy,  is  the  acid  nitrate  of  -mercury,  prepared  according  to  Bennett's 
formula,  and  applied  either  pure  or  variously  diluted,  according  to  the  exi- 
gencies of  each  particular  case.  A  good  average  strength  is  one  part  of  the 
acid  to  double  that  quantity  of  water,  applied  with  a  piece  of  soft  wood,  the 
end  of  which  is  smooth  and  well  rounded  off.  Such  a  contrivance  is  much 
better  than  a  probe  wrapped  with  lint  or  cotton,  as  the  fluid  can  thus  be 
brought  in  contact  with  the  infected  surface  in  a  more  concentrated  and  effi- 
cient manner.  In  order  to  prevent  the  solution  from  diffusing  itself  too 
widely,  the  parts  should  be  previously  well  wiped,  and  immediately  after 
bathed  in  pure  water,  or  some  weak  alkaline  lotion.  The  most  suitable  dress- 
ing will  be  an  emollient  poultice.  When  an  escharotic  is  required,  it  is  always 
better  to  make  one  free  application  than  a  number  of  imperfect  ones. 

When  the  acid  nitrate  of  mercury  is  not  at  hand,  the  cauterization  may  be 
effected  with  almost  auy  of  the  mineral  acids,  especially  the  nitric  and  hydro- 
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chloric.  Some  surgeous  are  in  the  habit  of  using  caustic  potassa,  while 
others  give  a  preference  to  the  Vienna  paste.  Ricord  has  lately  recommended 
a  powerful  caustic,  composed  of  sulphuric  acid  and  powdered  vegetable  char- 
coal, united  in  the  proper  proportions  to  form  a  semi-solid  mass.  Of  this  a 
thin  layer  is  applied  to  the  chancre  and  the  parts  immediately  adjacent,  upon 
which  it  soon  dries,  forming  a  black  adherent  crust,  which,  on  dropping  off, 
as  it  usually  does  in  eight  or  ten  days,  leaves  a  healthy  granulating  sore, 
rapidly  followed  by  cicatrization.  The  objections  to  the  carbo-sulphuric 
paste  are  the  extreme  pain  which  it  produces,  and  its  tendency  to  spread  too 
far  over  the  sound  tissues. 

Conjointly  with  these  local  measures,  it  is  necessary  that  the  patient  should 
be  kept  perfectly  quiet  for  a  few  days,  that  his  diet  should  be  very  light  and 
non-stimulant,  and  that  the  bowels  should  be  moved  with  some  mild  aperient. 
At  the  end  of  this  time,  unless  there  is  evidence  of  undue  inflammation,  he 
may  get  up  and  go  about  his  business. 

The  abortive  treatment  having  failed,  or  the  time  having  passed  for  its 
successful  employment,  the  question  necessarily  arises,  How  shall  the  case  be 
managed  in  order  to  secure  a  prompt  and  satisfactory  result  ?  Supposing 
the  chancre  to  be  one  of  a  simple  character,  unaccompanied  by  severe  inflam- 
mation, the  treatment  ought  to  be  of  a  correspondingly  simple  nature,  all 
harsh  and  irritating  applications  being  studiously  avoided,  inasmuch  as  they 
never  fail  to  do  harm,  and  thus  retard  recovery.  From  neglect  of  this  pre- 
caution many  a  sore  upon  the  genital  organs  that  would,  if  gently  managed, 
disappear  in  a  few  days,  is  often  protracted  for  weeks,  if  not  months,  to  the 
great  detriment  both  of  the  part  and  system.  Young  practitioners,  in  par- 
ticular, are  apt  to  fall  into  this  error ;  their  experience  being  limited,  and 
their  knowledge  of  the  disease  being  derived  from  books  rather  than  from 
clinical  observation,  they  think  they  cannot  do  too  much,  and  the  consequence 
is  that  they  fret  and  worry  the  sore  until  it  places  itself,  so  to  speak,  in  a 
state  of  open  rebellion,  resenting  all  measures,  local  and  constitutional,  that 
are  used  for  its  cure.  Instead  of  this,  none  but  the  most  soothing  means 
should  be  adopted,  the  object  being  to  coax  the  disease,  not  to  force  it  into 
terms. 

One  of  the  first  and  most  important  points  to  be  attended  to,  in  every  case, 
is  cleanliness.  This  is  best  secured  by  frequent  ablutions,  or,  what  is  pre- 
ferable, by  immersion  of  the  penis  repeatedly  during  the  twenty-four  hours  in 
tepid  water,  containing  a  little  common  salt,  acetate  of  lead,  or  chloride  of 
soda.  If  the  chancre  be  concealed  by  a  tight  and  inflamed  prepuce,  free  use 
should  be  made  of  the  syringe,  as  it  will  be  impossible  to  effect  retraction  to 
an  extent  sufficient  to  accomplish  the  purpose.  In  the  intervals  of  these  local 
baths,  which,  while  they  serve  to  keep  the  parts  nice  and  clean,  contribute 
materially  to  the  reduction  of  the  concomitant  inflammation,  the  ulcer  should 
be  kept  constantly  covered  with  a  small  piece  of  patent  lint,  wet  with  a  weak 
solution  of  tannin  and  opium  in  compound  spirits  of  lavender,  yellow  wash, 
or  the  dilute  ointment  of  the  nitrate  of  mercury,  in  the  proportion  of  one  part 
to  six  or  eight  parts  of  simple  cerate.  The  tannin  and  opium  constitute  an 
excellent  remedy,  exerting  at  once  an  astringent  and  soothing  influence, 
greatly  promotive  of  healthy  action.  They  form  the  principal  ingredients  of 
the  aromatic  wine,  so  much  used  in  the  French  hospitals,  and  their  efficacy 
has  been  well  attested  both  in  public  and  private  practice  everywhere.  The 
yellow  wash  is  also  a  very  valuable  remedy,  but  to  obtain  all  the  good  which 
it  is  capable  of  yielding  it  should  be  employed  very  weak,  as  one-eighth  of 
a  grain  of  the  mercury  to  the  ounce  of  water,  the  strength  being  increased  if 
it  be  found  necessary  on  account  of  the  slow  progress  of  the  case.  The 
officinal  preparation  is  much  too  strong  and  irritating,  and  must  therefore  be 
scrupulously  abstained  from.    In  my  own  practice  I  have  derived  great  benefit 
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from  the  ointment  of  the  nitrate  of  mercury,  diluted  as  above  mentioned,  and 
applied  either  alone  or  in  union  with  tannin  and  opium.  In  fact,  there  is  no 
remedy  which  has  done  better  or  more  efficient  service  in  my  hands  than  this 
in  the"  treatment  of  simple  chancre.  I  am  aware  that  by  many  all  greasy 
articles  are  denounced  as  being  injurious,  in  consequence  of  their  alleged 
tendency  to  become  decomposed  and  rancid.  Such  objections,  however,  can 
only  be  considered  as  having  any  force  when  these  applications  are  too  long 
continued,  or  when  there  is  a  want  of  attention  to  cleanliness,  the  secretions 
being  allowed  to  accumulate  unduly,  so  as  to  promote  putrefaction.  All  this 
may  he  readily  obviated  by  changing  the  dressings  every  five  or  six  hours, 
and  taking  care  that  the  ointment  shall  always  be  very  fresh. 

There  is  one  important  rule  which  applies  here  with  as  much  force  as  in 
the  case  of  common  ulcers,  and  that  is  to  vary  the  dressings  whenever  they 
are  found  to  be  unproductive  of  benefit,  making  them  now  weaker,  now 
stronger,  adding  new  ingredients,  or  omitting  old  ones,  or  changing  the  re- 
medy altogether.  Much  of  the  success,  in  every  case,  will  depend  upon  the 
care  with  which  this  rule  of  practice  is  carried  out. 

When  the  parts  begin  to  granulate,  the  simplest  dressings  generally  suffice ; 
such  as  common  ointment,  Turner's  cerate,  diluted  with  five  or  six  times  its 
bulk  of  fresh  lard,  or  merely  a  bit  of  dry  lint  carefully  interposed  between 
the  contiguous  surfaces.  The  latter  application  often  promotes  cicatrization 
with  remarkable  rapidity. 

When  the  head  of  the  penis  is  swollen  and  painful,  it  must  be  kept  constantly 
buried  in  an  emollient  poultice,  made  of  powdered  elm  bark  or  ground  lin- 
seed, and  frequently  changed.  Or,  instead  of  this,  the  warm  water-dressing 
may  be  used,  its  efficacy  being  increased  by  the  addition  of  laudanum  and 
acetate  of  lead.  It  need  hardly  be  added  that  the  organ  should  be  inces- 
santly maintained  in  an  elevated  position,  just  as  any  other  part  of  the  body 
in  a  state  of  inflammation. 

Constitutional  treatment  is  important,  and  must  therefore  claim  due  at- 
tention, however  simple  the  sore.  Perfect  quietude  of  mind  and  body  is 
indispensable  in  every  case.  The  effects  of  any  disturbance  of  this  kind  are 
sure  to  be  promptly  seen  in  the  aspect  of  the  sore  and  the  character  of  the 
secretion.  The  diet  must  be  plain  and  simple,  animal  food  and  stimulants 
being  carefully  avoided ;  the  bowels  must  be  kept  open  by  cooling  purga- 
tives; and,  if  need  be,  free  use  must  be  made  of  the  saline  and  antimonial 
mixture.  Venesection  will  rarely  be  required,  and  then  only  in  very  pleth- 
oric subjects.  If  the  local  trouble  be  considerable,  leeches  may  be  applied 
to  the  groins  or  the  inner  surface  of  the  thigh,  care  being  taken  to  cover  the 
bites,  when  the  flow  of  blood  has  ceased,  with  collodion,  in  order  to  prevent 
their  inoculation  from  the  accidental  contact  of  the  chancrous  matter.  These 
animals  should  never  be  applied  to  the  penis  itself,  much  less  to  the  parts 
immediately  affected,  as  their  secretions  could  hardly  fail  to  come  in  contact 
with  the  little  wounds,  and  so  propagate  the  disease.  If  the  ulcer  belongs 
to  the  indurated  variety,  or  if  it  be  followed  by  a  suppurating  bubo,  a  mo- 
derate course  of  mercury  will  be  proper;  but  as  this  is  a  subject  which  will 
come  up  for  consideration  by  and  by,  it  will  not  be  necessary  to  enlarge  upon 
it  here. 

Chancre,  complicated  with  undue  inflammation,  phagedena,  gangrene,  or 
excessive  inactivity,  requires  some  modification  of  treatment,  adapted  to  the 
peculiar  conditions  of  the  part  and  system  which  are  always  present  under 
such  circumstances,  and  which  may,  therefore,  be  regarded,  in  the  true  ac- 
ceptation of  the  term,  as  so  many  exciting  causes  of  the  morbid  action.  It 
is  only  by  bearing  in  mind  the  intimate  relation  subsisting  between  the  local 
disorder  and  the  state  of  the  constitution,  and  the  influence  which  they  re- 
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ciprocally  exert  upon  each  other,  that  the  practitioner  may  hope  to  treat  these 
epiphenomena  with  any  immediate  prospect  of  success. 

When  chancre  is  accompanied  by  severe  inflammation,  as  denoted  by  the 
swollen,  discolored,  and  painful  condition  of  the  parts,  and  the  feverish  state 
of  the  system,  recourse  must  at  once  be  had  to  the  vigorous  employment  of 
antiphlogistics,  for  the  purpose  of  moderating,  as  promptly  as  possible,  the 
violence  of  the  disease.  Bleeding  at  the  arm,  active  purgation,  light  diet, 
and  the  use  of  antimonials,  with  absolute  rest  in  the  recumbent  posture,  cool- 
ing, anodyne,  and  mildly  astringent  lotions  to  the  ulcer,  and  an  emollient 
poultice  or  the  warm  water-dressing  for  the  head  of  the  penis,  constitute  the 
chief  remedies  in  such  an  emergency,  and  must  be  carried  to  an  extent  com- 
patible with  the  powers  of  the  system.  Pain  and  morbid  erections  are  re- 
lieved with  opiates,  administered  in  full  doses.  By  these  means  the  disease 
is  soon  brought  under  subjection,  when  it  is  to  be  managed  in  the  same  gentle 
manner  as  the  milder  forms  of  chancre  already  described. 

When  the  ulcer  assumes  a  phagedenic  character,  manifesting  a  disposition 
to  spread  more  or  less  rapidly  both  in  depth  and  diameter,  the  principal  addi- 
tion to  the  treatment,  required  in  chancre  complicated  with  undue  inflamma- 
tion, consists  in  the  increased  amount  of  opium  employed  to  soothe  the  part 
and  system,  which  are  generally  excessively  irritable  in  this  variety  of  morbid 
action,  and  can  only  be  successfully  quieted  by  the  most  liberal  use  of  this 
article.  If  the  skin  be  hot  and  arid,  the  pulse  excited,  and  the  face  flushed, 
the  opium  should  be  combined  with  antimony,  or  some  cooling  diaphoretic, 
so  as  to  produce  a  decided  determination  to  the  surface.  The  diet  and  bowels 
must  receive  due  attention;  all  stimulants  must  be  avoided;  and  the  mind 
and  body  must  be  maintained  in  the  most  tranquil  condition.  If  mercury 
has  been  given,  its  use  is  at  once  to  be  abandoned,  experience  having  shown 
that,  under  such  circumstances,  it  not  only  produces  great  harm,  but  that  in 
many  cases  it  is  the  principal  cause  of  the  phagedenic  action. 

The  local  applications  should  all  be  of  the  blandest  kind,  consisting  of 
warm  water-dressing  or  emollient  poultices,  and  of  lint  steeped  in  mucilage 
of  gum  arabic,  or  an  infusion  of  elm  bark,  with  the  addition,  to  each  ounce 
of  fluid,  of  from  two  to  three  drops  of  nitric  acid  and  one  drachm  of  the 
vinous  tincture  of  opium.  If  the  disintegrating  action  is  very  rapid,  the 
ulcer  should  be  touched  freely  with  a  solution  of  the  acid  nitrate  of  mercury, 
or  a  piece  of  solid  nitrate  of  silver,  its  surface  being  kept  constantly  covered 
in  the  interval  with  the  medicated  lotion  just  mentioned.  In  some  cases  no- 
thing will  arrest  the  erosive  tendency  so  speedily  as  a  weak  solution  of  sul- 
phate of  copper,  in  the  proportion  of  from  half  a  grain  to  a  grain  to  the 
ounce  of  water,  with  the  addition  of  from  four  to  six  grains  of  tannin  and 
opium. 

The  phagedenic  form  of  chancre,  however,  does  not  always  occur  in  the 
strong  and  robust ;  the  system  may  be,  and  often  is,  in  an  adynamic  condi- 
tion, requiring  tonics  and  stimulants  instead  of  depressants.  The  constitu- 
tion, degraded  perhaps  by  long  suffering  or  by  all  kinds  of  intemperance  and 
starvation,  must  be  brought  up  by  quinine  and  iron,  with  porter,  ale,  or  milk 
punch,  a  nutritious  diet,  and  change  of  air,  particularly  if  the  patient  be  the 
inmate  of  a  crowded  and  ill-ventilated  hospital.  The  dissipated  and  ener- 
vated residents  of  large  cities  are  particularly  prone  to  suffer  from  phagedena 
during  the  progress  of  chancre,  and  the  practitioner,  therefore,  cannot  be  too 
much  upon  his  guard  how  he  depletes  this  class  of  individuals.  What  is 
needed  in  such  a  state  of  the  system  is  perfect  tranquillity  of  mind  and  body, 
as  secured  by  the  liberal  exhibition  of  anodynes,  and  a  better  condition  of 
the  blood,  to  enable  the  part  to  institute  a  more  salutary  action. 

If  gangrene  set  in,  the  treatment  must  vary  according  to  the  concomitant 
state  of  the  system,  independently  of  any  consideration  growing  out  of  the 
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presence  of  the  specific  virus.  The  question  should  simply  be,  is  the  action 
on  the  part  of  the  system  too  high  or  too  low  ?  If  the  former,  antiphlogis- 
tics  will  be  indicated,  and  should  be  promptly  employed,  although  not  with- 
out a  certain  degree  of  restriction,  lest  the  powers  of  the  constitution  should 
suffer  from  the  effect,  and  thus  promote  the  spread  of  the  disease.  Bleeding 
and  purgation  must  be  used  warily  ;  the  practitioner  must  measure  his  ground 
and  feel  his  way.  The  excitement  may  only  be  apparent,  not  real;  and  may, 
consequently,  shortly  subside,  either  spontaneously,  or  under  very  simple 
remedies.  Most  likely  the  action  is  typhoid  from  the  beginning,  or,  if  not, 
it  soon  will  be  ;  hence,  instead  of  a  depletory,  a  corroborative  course  will  be 
necessary,  similar  to  that  in  ordinary  gangrene  in  other  parts  of  the  body, 
our  chief  reliance,  so  far  as  constitutional  means  are  concerned,  being  upon 
quinine,  ammonia,  brandy,  camphor,  and  opium,  with  jelly  and  rich  animal 
broths. 

As  it  respects  the  part  itself  the  indications  are,  first,  to  arrest  the  gan- 
grenous action,  and  secondly,  to  promote  the  separation  of  the  eschars.  To 
fulfil  the  first  of  these  objects,  the  affected  structures  are  freely  painted  with 
the  dilute  tincture  of  iodine  and  wrapped  up  in  an  emollient  poultice,  medi- 
cated with  laudanum  and  acetate  of  lead,  while  the  dying  tissues  are  well 
mopped  with  the  acid  nitrate  of  mercury,  or  brought  under  the  full  influence 
of  the  solid  nitrate  of  silver.  If  any  constriction  exist,  such  as  that  produced 
by  a  tightened  and  retracted  prepuce,  it  must  be  promptly  relieved  with  the 
knife.  The  detachment  of  the  sloughs  may  be  promoted  artificially,  or,  if 
not  too  large,  be  intrusted  entirely  to  nature's  efforts;  at  all  events,  all  harsh 
interference  must  be  carefully  avoided.     Fetor  is  allayed  by  the  chlorides. 

The  sloughs  having  separated,  the  next  object  is  to  invite  the  development 
of  healthy  granulations  ;  and  for  this  purpose  the  most  available  remedies 
will  be  found  to  be  the  nitric  acid  lotion,  with  tincture  of  opium,  the  oint- 
ment of  the  balsam  of  Peru,  the  aromatic  wine,  or  the  dilute  ointment  of  the 
nitrate  of  mercury,  with  the  warm  water-dressing  or  an  emollient  cataplasm, 
as  a  general  covering  to  the  affected  structures. 

Chancre  attended  with  deficient  action — the  indolent  sore  of  some  syphilo- 
graphers — demands  for  its  successful  management  a  careful  investigation  of 
the  nature  of  the  exciting  cause  of  this  particular  state  of  the  part  before 
recourse  be  had  to  direct  treatment.  In  general,  it  will  be  found  to  depend 
upon  some  defect  of  the  system,  by  correcting  which  the  ulcer  will  speedily 
assume  a  healthy  appearance,  throwing  out  florid  granulations,  furnishing 
thick,  laudable  pus,  and  cicatrizing  along  its  margins.  Or  it  may  be  that 
the  obstacle  is  of  a  strictly  local  nature,  caused  by  want  of  cleanliness,  by  an 
undermined  condition  of  the  sore,  or,  finally,  by  the  presence  of  a  thick,  semi- 
organized  layer  of  lymph,  firmly  adherent  to  the  surface  of  the  chancre. 
Whatever  it  may  be,  it  should,  if  possible,  be  promptly  rectified  ;  the  consti- 
tution, if  at  fault,  is  improved,  and  the  part  is  treated  with  special  reference 
to  the  promotion  of  the  granulating  process.  Particular  attention  is  given 
to  cleanliness,  the  hardened  and  shelving  edges  are  trimmed  off  with  the 
knife,  and  the  incrusted  surface,  freely  cauterized  with  the  nitrate  of  silver  or 
acid  nitrate  of  mercury,  is  kept  constantly  covered  with  blue  ointment  or 
some  stimulating  lotion. 

The  indolent  form  of  chancre  is  frequently  accompanied  with  an  indurated 
base,  which  often  continues  a  considerable  period  after  the  ulcer  has  become 
completely  cicatrized,  and  constitutes  a  variety  of  primary  syphilis  peculiarly 
dangerous  on  account  of  its  liability  to  be  followed  by  constitutional  symp- 
toms. The  idea  now  almost  universally  prevails  that  no  person  is  safe  from 
constitutional  contamination  so  long  as  the  part  remains  in  this  condition. 
It  is  an  incontestable  evidence  that  the  specific  virus  still  lingers  at  the 
original  seat  of  the  infection,  and  that,  like  a  smothered  fire,  it  may  spring 
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up  at  any  moment  into  a  full  blaze,  re-exciting  ulceration,  and  endangering 
the  system.  It  is  to  this  form  of  chancre,  more  particularly,  that  mcrcurial- 
ization  is  applicable,  very  few  patients  thoroughly  recovering  without  it. 
The  manner  in  which  it  should  be  conducted  has  given  rise  to  much  discus- 
sion, and  is  deserving  of  special  attention. 

My  own  opinion  is  that  the  more  simple  and  gentle  the  mercurial  course 
is  the  better.  It  should  be  carried  just  far  enough  to  affect  the  gums,  and 
no  further.  The  object  is  not  to  cause  profuse  salivation,  as  was  the  wont 
of  the  older  surgeons,  but  merely  to  produce  slight  soreness  of  the  mouth,  as 
an  evidence  of  the  constitutional  impression,  and  to  maintain  this  impression, 
in  an  equable,  uniform  manner,  until  the  local  affection  has  completely  dis- 
appeared. The  preparation  which  I  usually  prefer  is  calomel,  in  doses  of 
from  one  to  two  grains  three  times  a  day,  in  union  with  a  little  opium,  or,  if 
there  be  dryness  of  the  surface,  with  morphia  and  ipecacuanha.  Blue  mass 
is  also  a  valuable  article,  and  may  often  be  employed  as  a  substitute  for  the 
calomel,  especially  in  the  young  and  delicate.  As  soon  as  the  medicine  has 
produced  a  slightly  salivant  effect,  or  soreness  of  the  gums,  it  is  to  be  dis- 
continued, or  given  in  smaller  doses  and  at  longer  intervals.  If  the  desired 
result  be  slow  in  coming  on,  the  treatment  may  be  aided  by  mercurial  in- 
unction, from  one  to  two  drachms  of  the  blue  ointment  being  rubbed  on  the 
inside  of  the  arms  and  thighs  morning  and  evening. 

I  prefer  calomel,  blue  mass,  and  mercurial  ointment  to  the  more  modern 
preparations  of  mercury,  chiefly  for  the  reason  that  they  are  less  liable  to 
gripe,  and  also  because  they  are  more  certain  and  reliable  in  their  effects. 
Iodide  of  mercury,  the  article  usually  resorted  to  by  modern  practitioners, 
nearly  always  causes  intestinal  irritation,  and  is,  as  I  know,  from  ample  ex- 
perience, generally  very  tardy  and  unsatisfactory  in  its  action.  The  bichlo- 
ride, so  valuable  in  the  tertiary  form  of  syphilis,  is  not  a  reliable  medicine  in 
chancre,  except,  perhaps,  in  cases  of  extraordinary  chronicity,  in  which  I 
have  sometimes  given  it  with  much  benefit,  in  doses  varying  from  the  twelfth 
to  the  eighth  of  a  grain  every  eight  hours. 

Mercury  must  not  be  employed,  in  any  form,  in  the  treatment  of  primary 
syphilis,  if  there  be  fever,  or  general  excitement  of  the  system.  In  such  a 
case  the  patient  must  be  subjected  to  a  certain  amount  of  preliminary  treat- 
ment, consisting  of  rest,  abstinence,  purgation,  and  the  use  of  salines  and 
antimonials.  A  similar  course  is  to  be  followed  in  phagedena  and  gan- 
grene, or  even  when  there  is  merely  an  unusually  irritable  state  of  the  consti- 
tution. Exhibited  under  snch  circumstances,  the  mineral  never  fails  to  pro- 
duce mischief,  by  increasing  the  local  and  general  derangement.  The  great 
art  of  administering  mercury  in  this  and  other  diseases  is  to  know  when  and 
how  to  give  it ;  never  to  employ  it  sakelessly,  or  simply  because  it  is  mercury, 
but  to  give  it  for  a  good  reason  ;  and  in  order  to  do  this  properly  a  great 
deal  more  judgment  is  required  than  is  generally  imagined.  Upon  the  man- 
ner in  which  the  article  is  used  in  primary  syphilis  will,  in  great  degree,  de- 
pend the  future  welfare  of  the  patient. 

There  can  be  no  question  that  primary  and  even  secondary  syphilis  are  often 
curable  without  mercury.  Every  practitioner  meets  with  instances  where 
none  but  the  most  simple  means  are  necessary  to  attain  this  object  promptly 
and  satisfactorily.  For  the  last  twenty  years  I  have  rarely  given  this  mine- 
ral in  any  case  of  these  two  forms  of  the  affection  ;  and,  although  tertiary 
symptoms  have  occasionally  supervened  upon  this  mode  of  treatment,  I  have, 
on  the  whole,  had  no  cause  whatever  to  regret  it,  but  quite  the  contrary. 
The  value  of  the  non-mercurial  treatment  was  fairly  tested,  in  hundreds,  if 
not  thousands,  of  cases,  by  the  British  surgeons,  during  the  Peninsular  wars, 
and  their  results,  as  published  by  some  of  their  most  enlightened  and  reliable 
brethren,  prove,  in  the  most  irrefragable  manner,  that  primary  syphilis  may 
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generally  be  effectually  relieved  by  ordinary  antiphlogistic  means.  It  was 
found  that  the  average  period  occupied  by  the  treatment  of  chancre  unac- 
companied by  bubo,  without  mercury,  was  twenty-one  days,  a  little  more  than 
twice  this  period  being  required  when  the  sore  was  followed  by  bubo.  On 
the  other  hand,  the  cases  that  were  treated  with  mercury  required,  for  the 
cure  of  the  chancre,  an  average  of  thirty-five  days,  and  for  the  chancre  and 
bubo  fifty  days.  The  results  of  the  practice  of  certain  hospitals  are  equally 
corroborative  of  the  value  of  this  treatment.  Thus,  in  the  various  hospitals 
of  Sweden,  of  20,000  cases  treated  with  mercury,  the  number  of  relapses 
amounted  to  thirteen  and  two-thirds  in  the  hundred;  whereas,  in  a  like  num- 
ber of  cases  treated  by  the  simple  method,  the  proportion  of  relapses  was 
only  seven  and  a  half.  In  the  Hamburg  Hospital,  out  of  1G41)  patients,  of 
both  sexes,  582  were  treated  with  mercury,  and  106V  without  mercury;  the 
mean  duration  of  the  cure  in  the  former  was  eighty-five  days,  and  of  the  lat- 
ter, fifty-one  days.  At  Strasbourg,  5271  persons  were  treated  without  mer- 
cury, with  hardly  any  relapses  and  secondary  affections. 

The  above  results  are  greatly  in  favor  of  the  non-mercurial  plan  of  treat- 
ment ;  and  they  deserve  the  more  attentiou  because  it  was  formerly  believed 
that  the  primary  disease,  when  so  relieved,  is  more  liable  to  be  followed  by 
constitutional  symptoms  than  when  the  patient  gets  well  without  the  aid  of 
the  mineral.  Finally,  another  fact  developed  by  the  British  observers,  and 
one  repeatedly  noticed  in  private  and  hospital  practice  since,  is,  that  when 
mercury  is  exhibited  in  undue  quantities,  and  especially  in  states  of  the  sys- 
tem not  properly  prepared  for  its  reception,  the  constitutional  contamination 
is  apt  to  be  of  the  very  worst  kind,  a  sort  of  mercurio-syphilitic  diathesis 
being  established,  which,  in  its  remote  effects,  is  more  unrelenting  and  irra- 
dicable  than  the  original  disease,  however  severe. 

If  hemorrhage  arise  during  the  progress  of  chancre,  no  time  should  be  lost 
in  arresting  it;  the  patient  may  be  already  much  exhausted  by  previous  suf- 
fering, and  a  slight  drainage  of  this  kind  might  therefore  prove  eminently 
prejudicial  to  his  recovery.  When  the  blood  issues  unmistakably  from  an 
open  orifice,  it  should  at  once  be  secured  by  ligature  or  the  compressing  for- 
ceps, a  sufficiency  of  tissue  being  included  in  their  bite  to  insure  safe  main- 
tenance. If,  on  the  contrary,  it  proceeds  from  many  points,  the  ordinary 
styptics  will  generally  suffice  for  its  arrest,  especially  if  the  system  be  promptly 
brought  under  the  influence  of  opium. 

The  morbid  erections  which  so  often  accompany  chancre,  and  which  gene- 
rally so  much  impede  the  reparative  process,  must  be  treated  in  the  'same 
manner  as  in  gonorrhoea ;  by  the  liberal  use  of  anodynes  by  the  mouth  or 
rectum,  and  by  soothing  topical  applications,  either  warm  or  cold,  as  may 
be  most  grateful  to  the  part  and  system  If  hemorrhage  be  present,  they 
must  be  controlled  at  all  hazards,  on  account  of  their  tendency  to  tear  open 
the  bleeding  vessels. 

Phymosis,  complicating  chancre,  must  not  be  interfered  with,  unless  it  act 
constnctingly,  threatening  destruction  of  the  prepuce  and  the  glans  by  mor- 
tification. In  this  event,  the  parts  must  be  freely  divided  upon  the  grooved 
director,  the  edges  of  the  incision  being  immediately  cauterized  with  nitrate 
of  silver  or  acid  nitrate  of  mercury,  to  prevent  inoculation.  In  ordinary 
cases,  the  tightened  foreskin  is  permitted  to  retain  its  place,  cleanliness  and 
medication  of  the  ulcer  being  effected  by  means  of  the  syringe,  as  already 
stated.  J      t>  >  j 

Paraphymosis  is  occasionally  present,  perhaps  to  a  perplexing  and  even 
dangerous  extent.  The  constriction  produced  by  it  may  be  such  as  to  cause 
excessive  oedema  of  the  prepuce,  and  great  engorgement,  if  not  severe  swell- 
ing, of  the  head  of  the  penis;  Qducing  a  condition  of  things  which,  if  not 
speedily  relieved,  may  eventuate  in  extensive  gangrene.     These  effects  may 
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be  brought  about  whether  the  chancre  be  situated  on  the  glans  or  on  the 
retracted  prepuce,  and,  for  the  reason  just  mentioned,  always  demand  prompt 
attention.  An  attempt  should  be  made  to  restore  the  parts  by  manual  ef- 
forts, aided  by  chloroform,  to  give  the  surgeon  more  perfect  command  over 
his  movements.  This  failing,  the  only  alternative  is  to  divide  the  stricture, 
care  being  taken  afterwards  to  keep  the  wound  well  coated  with  collodion. 

Chancre  of  the  Urethra. — Chancre  occasionally  attacks  the  urethra;  pro- 
bably much  oftener  than  is  generally  supposed,  although  its  relative  frequency 
to  chancre  of  the  prepuce  and  head  of  the  penis  has  not  been  determined. 
The  fact  that  this  disease  is  liable  to  occur  here  was  not  known,  even  to  the 
most  enlightened  syphilographers,  until  within  a  comparatively  recent  period, 
and  hence  it  is  not  surprising  that  many  of  them  should  have  considered 
gonorrhoea  as  capable,  in  some  cases,  of  giving  rise  to  secondary  symptoms. 
The  chancre  being  concealed  in  the  urethra,  the  discharge  which  attended  it 
was  regarded  as  being  exclusively  the  product  of  gonorrhoea,  and  the  igno- 
rance which  existed  upon  the  subject  would  probably  never  have  been 
removed  if  it  had  not  been  for  the  practice  of  inoculation.  The  numerous 
experiments  which  have  been  performed  upon  the  subject  have  proved,  be- 
yond the  possibility  of  doubt  or  cavil,  that  gonorrhoea  is  a  mere  local  affec- 
tion, and  that,  whenever  any  constitutional  syphilitic  phenomena  occur  as  a 
consequence  of  a  urethral  profluvium,  those  phenomena  are  due,  not  to  the 
effects  of  gonorrhoea,  but  to  those  of  a  urethral  chancre. 

Chancre  of  the  urethra  is  generally  situated  just  behind  the  meatus,  or  in 
that  portion  of  the  tube  which  corresponds  with  the  glans ;  I  have,  however, 
repeatedly  met  with  it  on  the  lips  of  the  external  orifice  ;  and  in  the  case  of 
a  young  gentleman,  recently  under  my  care,  I  found  a  well-marked  indurated 
chancre  at  least  two  inches  behind  the  anterior  extremity  of  the  tube.  The 
disease  occasionally,  though  very  rarely,  extends  over  nearly  the  whole  of  the 
urethra,  as  far  back  as  the  neck  of  the  bladder. 

The  period  of  latency  of  chancre  of  the  urethra  is  much  longer  than  in  the 
ordinary  form  of  the  disease,  which,  on  an  average,  does  not  exceed  four  or 
five  days;  here,  on  the  contrary,  it  is  rarely  less  than  three  and  a  half  or  four 
weeks.  The  reason  of  this  would  seem  to  be  that  the  specific  virus,  being 
entangled  in  one  or  more  of  the  lacunas  of  the  tube,  is  incapable  of  exciting 
the  same  rapid  influence  as  when  it  is  brought  in  contact  with  an  abraded 
surface  upon  the  head  of  the  penis.  Moreover,  it  is  extremely  probable  that 
only  a  very  small  quantity  of  the  poison  generally  finds  its  way  into  the  ure- 
thra, and  that,  consequently,  it  has  great  difficulty,  not  merely  in  effecting  a 
secure  lodgment,  but  in  so  multiplying  itself  as  to  enable  it  to  produce  ulti- 
mately an  explosive  effect  upon  the  mucous  and  submucous  tissues.  The 
urine,  passing  along  the  tube  soon  after  the  intromission  of  the  specific  fluid, 
will,  in  general,  either  wash  it  entirely  away,  or,  combining  with  it,  effectu- 
ally neutralize  its  properties. 

The  discharge  attendant  upon  chancre  of  the  urethra  is  generally  less 
copious  than  in  ordinary  gonorrhoea;  it  is  also  more  thin,  and  of  a  lighter 
color,  unless  the  accompanying  inflammation  is  unusually  severe,  when  it  may 
be  both  profuse  and  of  a  thick,  bloody  character,  or  thick  and  yellow  with  a 
greenish  tinge.  There  is  generally  some  degree  of  scalding  in  micturition, 
though  hardly  ever  as  much  as  in  gonorrhoea,  and  the  site  of  the  chancre  is 
nearly  always  indicated  by  a  sense  of  hardness,  or  a  kind  of  lump  easily  dis- 
tinguished by  the  thumb  and  finger.  When  the  disease  affects  the  anterior 
extremity  of  the  tube,  it  is  not  uncommon  to  find  great  induration  of  the 
whole  head  of  the  penis  with  a  red  and  phlogosed  appearance  of  its  mucous 
covering,  and  considerable  tumefaction  of  the  prepuce.  Morbid  erections  are 
not  only  frequent  but  often  very  painful  and  troublesome  The  disease  is 
usually  chronic,  and  rarely  gives  rise  to  fever,  although  it  is  liable  to  be  fol- 
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lowed  by  secondary  and  tertiary  symptoms.     Bubo  is  not  one  of  its  ordinary 
effects;    but  a  certain  amount  of  contraction  of  the  urethra  nearly  always  is. 

The  diagnosis  of  chancre  of  the  urethra  is  often  difficult.  It  is  certainly 
easy  enough  when  the  ulcer  is  situated  at  the  lips  of  the  meatus,  or  just  be- 
hind the  orifice,  the  separation  of  the  edges  of  which  will  then  bring  it  fully 
into  view,  or,  at  all  events,  to  an  extent  sufficiently  satisfactory.  When 
located  farther  back,  its  existence  becomes  a  matter  of  doubt ;  for,  although 
the  induration  which  accompanies  it  may  be  very  distinct,  yet  as  a  similar 
condition  may  be  present  in  gonorrhoea,  in  consequence  of  the  development 
of  an  abscess,  or  the  escape  of  a  drop  of  urine  into  the  submucous  cellular 
tissue,  no  useful  deduction  can  be  drawn  from  it.  Perhaps  the  most  valuable 
rational  symptoms  are,  the  unusual  latency  of  the  poison,  or  the  extraordi- 
nary length  of  time  which  intervenes  between  the  impure  connection  and  the 
outbreak  of  the  disease,  the  remarkable  obstinacy  of  the  attack,  resisting,  as 
it  generally  does,  all  the  various  methods  of  treatment  which  are  commonly 
directed  for  the  cure  of  gonorrhoea,  and,  lastly,  the  slight  scalding  in  micturi- 
tion, and  the  frequent  variation  in  the  nature  of  the  discharge,  which  is  now 
scanty,  thin,  and  serous,  and  now  profuse,  thick,  and  yellow.  The  only  real 
diagnostic  character,  however,  is  furnished  by  inoculation,  which  should  be 
promptly  resorted  to  in  all  cases  of  doubt  on  account  of  the  selection  of  a 
proper  and  efficient  course  of  treatment. 

The  treatment  of  chancre  of  the  urethra  is  to  be  conducted  upon  general 
anti-syphilitic  principles.  The  remedies  which  prove  so  serviceable  in  gonor- 
rhoea are  entirely  inert  here,  except  in  so  far  as  they  may  be  instrumental  in 
diluting  the  urine  and  depriving  it  of  its  acrimony.  When  within  reach  gentle 
cauterization  with  nitrate  of  silver  will  be  beneficial,  and,  in  obstinate  cases, 
hardly  any  other  direct  application  will  be  of  much  avail.  In  the  intervals 
of  the  cauterization,  or,  in  the  more  intractable  forms  of  the  disease,  through- 
out the  treatment,  different  kinds  of  injections  must  be  used,  especially  weak 
lotions  of  sulphate  of  copper,  tannin,  and  opium,  acetate  of  lead,  bichloride 
of  mercury,  and  iodide  of  iron.  If  the  sore  be  seated  near  the  meatus,  the 
opposite  surfaces  should  be  kept  apart  with  a  tent  medicated  with  the  dilute 
ointment  of  the  nitrate  of  mercury  ;  or  a  small  bougie  smeared  with  this  sub- 
stance may  occasionally  be  introduced.  If  marked  induration  exist,  early  but 
gentle  mercurialization  must  be  employed,  both  as  a  means  of  promptly  curing 
the  chancre,  and  of  protecting  the  system  from  contamination. 

Chancre  in  the  Female. — Chancre  in  the  female  is  most  common  upon  the 
vulva,  in  the  vagina,  and  upon  the  uterus,  the  relative  frequency  of  the 
occurrence  being  in  the  order  here  stated.  The  perineum  also  sometimes 
suffers.  The  inferior  portion  of  the  vagina  is  much  more  liable  to  be  affected 
than  the  superior,  but  both  this  part  of  the  tube  and  the  uterus  are  not  nearly 
as  often  the  seat  of  the  indurated,  or  true  Hunterian  chancre,  as  was  at  one 
time  supposed,  owing  probably  to  the  fact  that  the  infecting  matter  which 
covers  the  sore  of  the  penis  is  wiped  off  during  coitus  before  the  organ  has 
effected  full  penetration.  The  nature  of  the  ulcer  is  easily  recognized  by  its 
excavated  shape,  its  steep,  irregular  edges,  its  foul,  unhealthy-looking  bot- 
tom, and  its  indurated  base.  In  chronic  chancre  of  the  uterus,  the  hardness 
is  generally  wide-spread  and  most  characteristic,  the  neck  and  mouth  of  the 
organ  being  almost  of  a  stony  consistence,  deeply  engorged,  and  of  a  florid 
hue. 

The  soft  or  non-indurated  chancre  is  much  more  common  than  the  indu- 
rated, the  two  varieties  of  sore  following,  in  this  and  other  respects,  the  same 
laws  in  the  female  as  in  the  male.  The  former  is  often  multiple,  and  may 
acquire  a  large  size  ;  the  latter,  on  the  contrary,  is  usually  single,  and  almost 
always  very  small,  its  dimensions  rarely  exceeding  those  of  a  five  cent  piece. 
Both  classes  of  ulcers  are  frequently  the  seat  of  excessive  pain,  especially 
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when  they  attack  the  vulva  and  the  inferior  portion  of  the  vagina.  Their 
march  is  generally  chronic,  and  their  presence  can  only  be  satisfactorily  de- 
termined by  careful  ocular  inspection.  In  regard  to  their  diagnosis,  the  sur- 
geon must  be  guided  principally  by  the  history  of  the  case,  the  character  of 
the  patient,  and  the  appearance  of  the  ulcers.  When  the  ordinary  means  of 
discrimination  fail,  inoculation  must  be  practised. 

In  the  treatment  of  chancre  in  the  female,  the  same  general  rules  are  to 
be  observed  as  in  the  treatment  of  chancre  in  the  other  sex.  Absolute  rest 
in  the  recumbent  posture,  active  purgation,  the  saline  and  antiraonial  mix- 
ture, anodynes,  diaphoretics,  the  warm  bath,  and  light  diet  constitute  the 
principal  constitutional  remedies.  The  most  important  topical  means  are 
frequent  injections  of  cold  water,  or  cold  water  impregnated  with  some  mild 
anodyne  and  astringent  articles  ;  cauterization  with  the  solid  nitrate  of  silver 
or  the  dilute  acid  nitrate  of  mercury ;  and  isolation  of  the  sores  by  tents  of 
patent  lint,  medicated  with  aromatic  wine,  lotions  of  tannin  and  opium,  yel- 
low wash,  or  some  slightly  stimulating  unguent,  especially  the  dilute  ointment 
of  nitrate  of  mercury.  In  obstinate  cases,  especially  in  the  indurated  chaucre, 
a  mild  course  of  mercury  will  be  necessary. 

2.    BUBO. 

Bubo  is  an  enlargement  of  one  or  more  of  the  lymphatic  ganglions  of  the 
groin.  It  may  proceed  from  a  great  variety  of  causes,  tending  to  irritate 
and  inflame  the  lymphatic  vessels  leading  to  these  glands ;  thus  it  may 
be  occasioned  by  gonorrhoea,  excessive  sexual  indulgence,  fatigue  from 
protracted  exercise,  injury  of  the  inferior  extremity,  or  the  presence  of  a  boil 
upon  the  nates,  thigh,  or  perineum.  Such  swellings  are  particularly  liable 
to  occur  in  young  subjects  of  a  scrofulous  temperament,  in  whom  they  often 
arise  from  the  most  trivial  causes,  and  generally  disappear  without  much,  if 
any,  treatment ;  the  concomitant  inflammation  being  usually  very  slight  and 
seldom  passing  into  suppuration.  The  syphilitic  bubo,  on  the  contrary,  is 
a  specific  disease,  the  result  of  inoculation  with  the  matter  of  chancre,  and 
capable  of  furnishing  a  secretion  similar  to  that  by  which  it  was  itself  pro- 
duced. An  open  syphilitic  bubo  is,  in  fact,  a  chancre,  and  nothing  else. 
Hence,  like  the  latter,  it  constitutes  merely  a  form  of  primary  disease  ;  for  so 
long  as  the  poison  is  limited  to  the  glands  of  the  groin  there  cannot,  of 
course,  be  any  true  contamination  of  the  system.  It  is  only  when  it  passes 
beyond  this  point  that  its  operation  can  become  general ;  up  to  that  period 
syphilis  is  essentially  a  local  affection. 

The  true  syphilitic  bubo  rarely  arises  until  the  end  of  the  second  week,  or 
the  beginning  of  the  third  from  the  appearance  of  the  original  sore  ;  cases 
sometimes  occur  at  an  earlier  period,  as  the  seventh  or  eighth  day,  and,  on 
the  other  hand,  the  attack  may  be  postponed  until  the  close  of  the  first 
month.  Some  authorities,  Puche  among  the  rest,  would  have  us  to  believe 
that  the  disease  may  occasionally  not  show  itself  until  after  the  lapse  of  three 
years.  Such  a  statement,  although  apparently  credited  by  respectable  au- 
thorities, is  too  ridiculous  to  be  seriously  entertained  by  any  one.  Nature 
undoubtedly  constantly  deviates  from  her  established  laws,  but  it  is  impossi- 
ble to  suppose  that  she  could  be  guilty  of  so  great  a  departure  as  such  an 
occurrence  as  this  would  imply.  We  must  rather  conclude  that  the  fault  lies 
in  a  want  of  correct  observation  than  in  such  a  flagrant  violation  of  the  laws 
of  syphilis. 

Bubo  may  follow  either  the  soft  or  the  indurated  chancre,  but  in  order  to 

do  this  it  is  necessary,  as  a  general  rule,  that  the  sore   should   be  free  from 

phagedena  and  gangrene,  or,  indeed,  from  severe  inflammation  of  any  kind, 

inasmuch  as  the  absorption  of  the  specific  virus  and  its  transmission  to  the 

vol.  i 26 
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groin  are  accomplished  with  great  difficulty  when  the  parts  are  overpowered 
by  disease.  An  active,  open  state  of  the  ulcer,  and  the  smallest  conceivable 
amount  of  inflammation  in  the  structures  immediately  around,  are,  other 
things  being  equal,  the  conditions  which  are  the  most  favorable  to  the  devel- 
opment of  the  true  syphilitic  bubo.  Considerable  diversity  exists  in  respect 
to  the  aptitude  with  which  the  two  varieties  of  chancre  produce  bubo,  as  well 
as  in  regard  to  the  characters  of  the  bubo  itself.  Thus,  the  indurated  chan- 
cre is  always  followed  by  bubo,  the  swelling,  which  usually  involves  several 
ganglions,  being  hard  and  chronic,  and  partaking  more  or  less  of  the  charac- 
ter of  the  parent  sore,  without  much  disposition  to  suppurate,  although  it  is 
sure  eventually  to  contaminate  the  constitution.  The  pus,  moreover,  which 
occasionally  forms,  is  not  generally  specific,  and  is  for  the  most  part  of  a 
thin,  ichorous  nature.  The  soft  chancre,  on  the  other  hand,  is  only  now  and 
then  followed  by  bubo  ;  the  disease,  which  attacks  only  one  gland,  always 
runs  its  course  very  rapidly,  and  soon  terminates  in  the  formation  of  an  ab- 
scess, the  fluid  being  both  abundant  and  readily  inoculable. 

However  produced,  the  specific  bubo  will  generally  be  found  to  occur  on 
the  same  side  as  the  chancre.  Thus,  if  the  ulcer  exist  on  the  right  side  of 
the  penis,  the  right  groin  will  be  the  one  to  suffer,  and  conversely.  Now 
and  then  an  exception  to  this  rule  is  met  with,  depending,  probably,  upon  an 
interlacement  of  the  lymphatic  vessels,  those  of  the  right  side  passing  over 
to  the  left,  and  the  reverse.  A  bad  form  of  bubo  occasionally  occurs  at  the 
root  of  the  penis,  or  upon  the  pubes,  caused  by  the  presence  of  an  infected 
ganglion. 

Both  sexes  are  liable  to  syphilitic  bubo  ;  but  males  suffer  much  more 
frequently  than  females,  owing  to  the  difference  in  the  arrangement  of  the 
lymphatic  vessels,  those  of  the  former  passing  in  a  much  more  direct  manner 
than  those  of  the  latter  from  the  seat  of  the  disease.  In  chancre  of  the 
uterus  and  upper  part  of  the  vagina  bubo  is  uncommon,  and  the  same  law 
holds  good  in  chancre  of  the  urethra  in  men. 

The  relative  proportion  of  bubo  to  chancre  has  not  been  settled  ;  while 
the  indurated  form  of  the  disease  is  very  generally  followed  by  swelling  of 
the  inguinal  glands,  soft  chancre  does  not  perhaps  produce  such  an  effect 
oftener  than  in  one  case  out  of  four. 

An  opinion  has  extensively  prevailed  during  the  last  twenty  years,  or 
more,  that  a  bubo  may  form  in  the  groin  without  the  intervention  or  ante- 
cedence of  a  chancre,  in  consequence  of  the  direct  absorption  of  the  specific 
poison  from  a  mucous  or  cutaneous  surface.  It  is  maintained  by  the  advo- 
cates of  this  doctrine  that  such  an  effect  is  possible,  because,  as  they  allege, 
bubo  and  even  constitutional  symptoms  occasionally  occur  without  any  evi- 
dence whatever  of  their  having  been  preceded  by  primary  ulcers  upon  the 
genitals.  They  assume  that  the  matter  in  which  the  poison  is  entangled,  or 
held,  as  it  were,  in  solution,  may  be  absorbed  by  the  mucous  or  even  the 
cutaneous  surface  of  the  penis  in  the  same  manner,  and  upon  the  same  prin- 
ciple, as  morphine,  atropine,  and  other  articles  of  the  materia  medica,  and 
that,  being  subsequently  conveyed  by  the  lymphatic  vessels  to  the  groin,  it 
is  capable  of  infecting  its  glands  in  such  a  way  as  to  form  a  true  syphilitic 
bubo.  Hence,  the  disease  has  been  called  the  primary  non-consecutive  bubo, 
or,  to  use  a  French  phrase,  bubon  d'embUe.  The  existence  of  this  variety  of 
inguinal  enlargement  was  admitted  by  several  of  the  older  writers  on  syphilis, 
especially  by  Astruc  and  Swediaur,  and  has  been  dwelt  upon  at  much 
length  by  Ricord  and  his  disciples.  Many  of  the  most  experienced  practi- 
tioners, however,  in  all  parts  of  the  world,  positively  assert  that  they  have 
never  met  with  it,  and,  as  for  myself,  I  am  quite  sure  that  no  instance  of  the 
kind  has  ever  fallen  under  my  observation.  My  belief,  therefore,  is  that  the 
occurrence  is  a  mere  chimera,  explicable  on  the  supposition  that  the  chancre 
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which  precedes  it  is  so  small  and  evanescent  as  to  elude  detection.  It  is 
certain  that  such  slight  and  transient  ulcers  often  do  appear  on  the  genital 
organs  of  both  sexes,  and  that,  notwithstanding  they  do  not  attract  any 
attention  either  on  the  part  of  the  patient  or  his  attendant,  they  are  yet  not 
unfrequently  followed  by  the  worst  forms  of  constitutional  contamination. 

An  excellent  observer,  Dr.  Bumstead,  of  New  York,  in  his  able  work  on 
venereal  diseases,  in  speaking  of  this  subject,  makes  the  following  very  appo- 
site remarks: — "The  existence  of  a  bubon  d'emblee,  secreting  inoculable  pus 
and  capable  of  infecting  the  constitution,  is  entirely  inconsistent  with  our 
present  knowledge  of  venereal  diseases,  and  cannot  now,  as  formerly,  be 
admitted.  The  reported  cases  of  this  character  are  very  far  from  being 
conclusive." 

Varieties. — Bubo,  like  chancre,  is  susceptible  of  a  great  variety  of  forms. 
Thus,  it  may,  after  having  progressed  a  certain  distance,  remain  stationary, 
perhaps  even  several  months,  manifesting  no  decided  disposition  either  to 
advance  or  to  recede.  Conjoined  with  this  indolent,  passive,  or  inactive 
state  is  generally  a  certain  degree  of  hardening,  such  as  we  so  often  observe 
in  the  chronic  indurated  ulcer  upon  the  head  of  the  penis.  Such  a  swelling 
is  always  to  be  dreaded  on  account  of  the  disposition  which  the  specific 
poison  has  to  lurk  in  the  substance  of  the  affected  glands,  from  which,  in 
time,  there  is  great  danger  of  its  being  conveyed  into  the  system,  so  as  to 
give  rise  ultimately  to  secondary  and  tertiary  symptoms.  The  bubo,  in  fact, 
is  a  hot-bed,  not  merely  for  the  temporary  lodgment  of  the  virus,  but  for  its 
zymotic  operation,  and  its  gradual  extension  to  other  and  more  important 
structures. 

In  another  class  of  cases  the  enlarged  glands,  taking  on  inordinate  inflam- 
matory action,  pass  into  suppuration,  the  matter  usually  collecting  in  a 
solitary  abscess,  of  an  ovoidal  shape,  and  from  the  volume  of  an  almond  up 
to  that  of  a  goose's  egg.  When  the  disease  assumes  this  form,  it  generally 
runs  its  course  with  considerable  rapidity,  being  characterized  by  severe 
constitutional  disturbance,  such  as  rigors,  fever,  and  headache,  and  by  in- 
tense local  suffering,  the  pain  being  of  an  aching,  throbbing  character,  the 
swelling  great,  the  heat  excessive,  and  the  discoloration  of  a  dusky  livid  red. 
If  the  matter,  which  is  generally  of  a  thick,  yellowish  appearance,  inter- 
mingled with  blood  and  cellular  sloughs,  be  not  promptly  evacuated,  it  is 
apt  to  burrow  among  the  neighboring  tissues,  causing  extensive  sinuses, 
which  it  is  often  extremely  difficult  to  heal,  and  which  occasionally  lay  open 
most  important  structures.  In  neglected  cases  I  have  seen  such  an  abscess, 
more  than  once,  pass  high  up  over  the  abdomen,  and  low  down  upon  the 
front  of  the  thigh.  In  the  indurated  bubo,  the  result  usually  of  an  iudurated 
chancre,  the  secretion  is  generally  comparatively  scanty,  and  of  a  thin, 
ichorous,  sanious,  or  sanguinolent  nature.  Whenever  the  quantity  of  matter 
is  unusually  large,  it  may  be  assumed  that  it  is  furnished  by  the  cellular 
tissue  in  which  the  affected  glands  are  wrapt  up  rather  than  by  the  glands 
themselves. 

When  the  contents  of  the  abscess  have  been  discharged,  whether  sponta- 
neously or  otherwise,  the  disease  takes  the  name  of  an  open  or  ulcerated 
bubo,  a  state  in  which  it  may  remain,  with  very  little  change,  for  an  almost 
indefinite  period.  The  discharge  from  such  a  sore,  which  is  always  situated 
above  Poupart's  ligament,  and  which  inclines  from  above  downwards  and 
inwards,  may  partake  more  or  less  of  the  character  of  laudable  pus,  or  it 
may,  as  most  generally  happens,  be  thin,  ichorous,  and  irritating,  its  quantity 
varying  from  several  drachms  to  upwards  of  an  ounce  in  the  twenty-four 
hours.  How  long  it  may  retain  its  specific  properties  is  unknown.  The 
edges  of  the  sore  exhibit  very  much  the  same  appearances  as  those  of  a 
common  chancre;  thus,  they  may  be  very  steep,  hard,  and  ragged;  everted, 
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inverted,  or  undermined  ;  thick  or  thin  ;  pale,  reddish,  dusky  or  purple. 
The  bottom  is  usually  incrnsted  with  a  dirty,  greenish,  or  yellowish  pulta- 
ceons  substance,  with  here  and  there  a  small,  fiery  looking,  exquisitely  sensi- 
tive granulation.  Sinuses  often  extend  from  the  main  ulcer  in  different 
directions,  and  it  is  not  uncommon,  when  the  destruction  has  been  at  all 
extensive,  to  see  some  of  the  affected  ganglions  lying  in  a  partially  detached 
state  at  the  bottom  of  the  sore,  perhaps  adhering  merely  by  a  few  shreds  of 
cellular  tissue. 

An  ulcerated  bubo  may  take  on  phagedenic  action,  extending  more  or  less 
rapidly  in  different  directions,  just  as  in  the  case  of  a  chancre  occurring  in  an 
unhealthy  constitution.  This  epiphenomenon  may  show  itself  soon  after  the 
swelling  has  been  laid  open,  or  not  until  after  the  lapse  of  several  weeks  or 
months.  It  is  usually  characterized  by  severe  pain,  by  a  thin,  profuse,  sanious 
discharge,  and  by  a  foul  pultaceous  state  of  the  sore,  along  with  an  irritable 
condition  of  the  system,  want  of  appetite  and  sleep,  and  disorder  of  the 
alimentary  canal. 

Finally,  a  syphilitic  bubo  may  become  the  seat  of  gangrene ;  sometimes 
before  ulceration  sets  in,  but  usually  not  until  afterwards.  Such  a  termination 
is  most  apt  to  occur  in  the  lower  classes  of  patients,  the  inmates,  of  cellars, 
prisons,  almshouses,  and  other  filthy  places,  and  often  produces  the  most 
frightful  ravages,  causing  extensive  destruction  of  the  skin  and  cellular  tissue, 
as  well  as,  in  some  cases,  of  the  muscles  of  the  abdomen.  The  symptoms  are 
generally  very  severe,  and  the  disease  often  proves  fatal,  the  sufferer,  mean- 
while, forming  a  most  loathsome  and  disgusting  object. 

Diagnosis. — Syphilitic  bubo  is  liable  to  be  confounded  with  bubo  from 
other  causes,  and  hence  it  is  by  no  means  always  easy  to  determine  the  diag- 
nosis, desirable  as  it  is  that  there  should  be  no  mistake  upon  a  subject  of  such 
practical  moment.  There  are  a  few  points  in  connection  with  these  two 
classes  of  swelling  which  are  deserving  of  attention  as  means  of  discrimina- 
tion. In  the  first  place,  the  surgeon  must  carefully  consider  the  history  of 
the  case.  If  the  bubo  be  of  a  syphilitic  nature  it  will  not,  as  a  general  rule, 
come  on  until  the  end  of  the  second  week  from  the  primary  disease,  and  in 
many  instances,  indeed,  not  until  a  considerably  later  period.  In  the  common 
bubo,  on  the  contrary,  the  swelling  usually  supervenes  within  a  short  time 
after  the  exciting  cause  has  begun  to  act.  Thus,  a  boil  upon  the  nates,  or  a 
corn,  bruise,  or  other  injury  of  the  toe,  is  usually  followed  by  a  bubo  within 
the  first  three  or  four  days  after  the  local  affection  has  sprung  up.  Secondly, 
useful  information  may  be  obtained  from  the  duration  of  the  swelling.  A 
syphilitic  bubo  usually  lasts  a  number  of  weeks,  often,  indeed,  several  months; 
an  ordinary  bubo,  on  the  other  hand,  generally  promptly  disappears  with  the 
exciting  cause  that  induced  it.  Thirdly,  the  specific  bubo  often  suppurates 
and  ulcerates;  the  common  bubo  seldom,  if  ever,  and  then  only  in  persons 
of  a  scrofulous  and  broken  constitution.  Fourthly,  the  matter  of  the  syphi- 
litic bubo  is  often  inoculable;  of  the  common,  never.  Finally,  the  syphilitic 
swelling  is  always  situated  above  Poupart's  ligament,  affecting  mostly  only 
one  gland  ;  the  non-syphilitic  swelling,  on  the  contrary,  is  usually  situated 
below  that  band,  or  partly  below  and  partly  above,  and  generally  attacks 
several  ganglions,  though  rarely  in  an  equal  degree. 

The  scrofulous  bubo  occurs  only  in  persons  of  a  scrofulous  diathesis,  mostly 
in  children  prior  to  the  age  of  puberty.  It  commonly  affects  a  considerable 
number  of  glands  simultaneously,  and  they  remain  enlarged  for  a  long  time, 
being  very  hard  and  lobulated,  and  slowly  tending  to  suppuration.  The 
matter  is  of  a  yellow-greenish  hue,  and  collects  in  several  little  abscesses, 
which,  bursting,  leave  ill-conditioned  ulcers,  with  thin,  bluish,  undermined 
edges,  and  a  thin,  sanious,  irritating  discharge,  destitute  of  inoculable  pro- 
perties.    The  bulk  of  the  swelling  is  usually  situated  beneath  Foupart's 
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ligament,  at  the  upper  and  inner  part  of  the  thigh ;  and  traces  of  strumous 
disease  generally  occur  in  other  parts  of  the  body. 

Treatment. — The  treatment  of  bubo  must  be  conducted  upon  the  same 
general  principles  as  that  of  chancre,  of  which,  as  already  stated,  it  is  simply 
another  form.  If  the  disease  be  seen  early,  before  there  is  much  inflammatory 
action  or  any  decided  tendency  to  suppuration,  the  abortive  treatment  will 
come  in  play,  consisting  of  the  free  application  of  tincture  of  iodine,  and  of 
concentrated  compression,  either  with  a  truss,  or  a  series  of  linen  pads  and 
the  spica  bandage.  There  are  few  cases  of  incipient  bubo  which  can  resist 
the  combined  influence  of  these  remedies,  if  properly  managed.  If  the  com- 
pression, in  the  efficacy  of  which  I  have  great  confidence,  proves  painful,  it 
must  be  moderated,  or  altogether  pretermitted  for  a  time.  Occasionally  the 
treatment  is  advantageously  preceded  by  the  application  of  leeches. 

If  the  disease  has  already  made  considerable  progress,  iodine  and  com- 
pression will  probably  prove  insufficient,  and  then  more  active  measures  will 
be  required.  Of  these,  the  most  efficient  is  the  formation  of  an  eschar  upon 
the  most  prominent  portion  of  the  swelling  by  means  of  the  Vienna  paste, 
applied  as  in  making  an  issue,  or  a  solution  of  bichloride  of  mercury,  in  the 
proportion  of  twenty  grains  to  the  ounce  of  alcohol.  The  skin  having  been 
previously  elevated  by  a  small  blister,  a  compress  wet  with  the  lotion  is  firmly 
bound  upon  the  raw  surface,  and  retained  for  two  hours,  when  it  is  replaced 
by  an  emollient  poultice  or  the  warm  water-dressing.  The  pains  produced 
by  this  application  are  excessive,  and  hence  the  paste  usually  deserves  the 
preference,  especially  as  it  does  not  possess  any  special  therapeutic  advan- 
tages. The  new  action  created  by  the  caustic  neutralizes  or  overwhelms  the 
pre-existing,  and  rapidly  destroys  the  specific  disease. 

"When  suppuration  is  threatened,  or  inevitable,  the  process  should  be  ex- 
pedited by  the  usual  means,  aided  by  recumbency  and  a  relaxed  position  of 
the  lower  extremity.  As  soon  as  fluctuation  is  observed,  the  parts  are  freely 
divided,  even  if  the  matter  be  deep-seated,  in  order  to  give  full  vent  to  the 
confined  fluid.  A  tent  is  kept  in  the  opening  to  prevent  closure  of  its  edges. 
The  incision  should  always  be  made  in  the  direction  of  Poupart's  ligament. 
If  the  bubo  is  chronic  and  indurated,  the  operation  is  sometimes  attended 
with  considerable  hemorrhage,  chiefly,  however,  of  a  venous  nature,  and  con- 
sequently easily  arrested  by  pressure  and  quietude.  When  the  suppurative 
process  is  very  slow  and  imperfect,  as  it  sometimes  is,  especially  in  the  variety 
of  bubo  just  mentioned,  the  most  appropriate  application  is  a  large  blister, 
retained  sufficiently  long  to  produce  thorough  vesication,  and  dressed  with 
an  emollient  poultice.  When  the  accumulation  of  pus  is  very  large,  it  has 
been  proposed  to  effect  its  evacuation,  not  by  incision,  but  by  a  number  of 
punctures,  on  the  ground  that  the  procedure  would  be  less  destructive  to  the 
integument  than  the  more  common  operation.  I  have  not,  however,  found 
such  a  result  to  obtain  in  my  own  practice.  On  the  contrary,  the  skin  and 
cellular  substance  are  generally  so  much  detached  and  impoverished  as  to 
render  it  impossible  to  preserve  them  with  any  reasonable  prospect  of  their 
ultimate  reunion.  Hence,  I  am  always  in  favor  of  a  free  division  ;  nor  do  I 
hesitate  afterwards  to  remove  such  portions  of  integument  as  may  seem  to 
act  obstructingly  to  the  reparative  process  by  overhanging  the  surface  of  the 
ulcer,  and  interfering  with  its  medication.  If  sinuses  form,  they  must  be  laid 
open  in  the  usual  manner  :  fungous  granulations  are  repressed  with  escha- 
rotics,  as  sulphate  of  copper  and  nitrate  of  silver,  or,  what  is  better,  the 
scissors.  If  the  constitution  is  impaired  by  protracted  suffering  and  confine- 
ment, tonics  and  change  of  air  will  be  required  ;  and  in  all  cases  proper 
attention  is  paid  to  the  diet,  the  bowels,  and  the  secretions.  Should  phage- 
dena or  gangrene  supervene,  the  same  line  of  treatment  will  be  demanded  as 
uuder  similar  circumstances  in  chancre.     The  chronic  indurated  bubo  will 
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rarely  yield  in  a  satisfactory  manner  until  the  system  is  brought  gently  under 
the  influence  of  mercury. 


SECT.  III. — SECONDARY  SYPHILIS. 
1.    GENERAL  CONSIDERATIONS. 

The  terra  secondary  is  employed  to  designate  that  group  of  morbid  pheno- 
mena which  manifest  themselves  after  the  occurrence  of  primary  syphilis,  the 
period  of  their  evolution  varying,  on  an  average,  from  five  to  eight  weeks 
from  the  first  outbreak  of  the  disease.  The  structures  which  are  most  liable 
to  suffer  are  the  cutaneous  and  mucous,  and  these  may  be  attacked  cither 
simultaneously  or  consecutively,  or  one  may  suffer  and  the  other  escape,  ac- 
cording to  the  condition  in  which  they  may  happen  to  be  at  the  time  of  the 
contamination. 

Secondary  syphilis  is  always  preceded  by  chancre,  for  there  is  no  reason  to 
believe,  as  has  been  stated  elsewhere,  that  the  specific  virus  ever  finds  its  way 
into  the  system  by  direct  imbibition,  or  without  the  intervention  of  a  breach 
of  continuity  of  some  kind  or  other.  This  fact  is  too  well  established  to  ad- 
mit of  any  doubt.  Bubo,  however,  does  not  always  precede  it ;  in  many 
cases,  in  fact,  the  inguinal  glands  remain  completely  intact,  and  yet  the  con- 
stitutional symptoms  may  be  of  the  very  worst  character,  occurring,  perhaps, 
early  after  the  primary  disease,  and  exploding  with  peculiar  virulence  upon 
the  cutaneous  and  mucous  tissues.  It  would  be  interesting,  in  a  practical 
point  of  view,  if  we  could  determine  the  relative  frequency  of  secondary  symp- 
toms and  bubo,  or  how  often  in  a  given  number  of  cases  constitutional  syphilis 
occurs  with  involvement  of  the  inguinal  glands,  and,  on  the  other  hand,  how 
often  bubo  exists  without  being  followed  by  consecutive  derangement.  For 
the  solution  of  this  question,  however,  there  are,  unfortunately,  no  sufficient 
data.  As  was  previously  stated,  the  indurated  chancre  is  nearly  always  suc- 
ceeded by  constitutional  involvement,  occurring  early  in  the  disease,  and 
generally  giving  rise  to  the  most  serious,  if  not  to  positively  irremediable, 
effects.  It  has  lately  been  insisted  upon  by  certain  authorities  that  the  soft 
or  non-indurated  chancre  is  solely  a  local  affection,  and  therefore  never  fol- 
lowed by  any  specific  vice  of  the  general  system.  In  this  doctrine  I  cannot 
agree,  for  I  can  see  no  reason,  on  general  pathological  principles,  why  an 
ulcer  which  furnishes  an  infectious  virus,  as  the  soft  chancre  is  well  known  to 
do,  should  be  capable  of  inoculating  certain  tissues  and  not  others;  why,  in 
other  words,  it  should  be  able  to  reproduce  itself  locally,  and  yet  not  be  able 
to  affect,  implicate,  or  contaminate  the  constitution.  To  assume  the  possi- 
bility of  such  an  occurrence  would  be,  as  has  been  remarked  elsewhere,  to 
suppose  that  there  are  two  distinct  poisons,  a  view  which  is  contrary  to  all 
reason,  science,  and  analogy,  and  therefore  altogether  untenable.  But  the 
observant  practitioner  is  not  driven  to  the  adoption  of  so  absurd  a  conclu- 
sion ;  he  appeals  to  his  personal  experience,  and  is  satisfied  that  he  has  re- 
peatedly seen  the  very  worst  cases  of  secondary  symptoms  succeed  to  the  soft 
chancre.  I  am  sure  it  has  repeatedly  fallen  to  my  lot  to  witness  such  effects, 
and  I  therefore  regard  this  doctrine  as  a  most  pernicious  one,  calculated  as 
it  is,  if  practically  followed,  to  throw  the  surgeon  off  his  guard,  and  thus 
prevent  him  from  adopting  a  suitable  treatment  for  the  relief  of  his  patient. 

Secondary  symptoms  often  come  on  before  the  primary  have  disappeared; 
a  chancre,  indeed,  may,  so  to  speak,  be  in  full  bloom,  and  continue  to  furnish 
an  abundance  of  specific  virus,  and  yet  the  constitutional  disease  have  already 
made  considerable  progress,  the  skin  being  perhaps  covered  with  eruptions, 
the  throat  inflamed  or  ulcerated,  and  the  tongue  affected  with  tubercles,  thus 
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showing  thorough  contamination  both  of  the  solids  and  fluids.  Or,  the 
chancre  may  have  become  cicatrized,  but  remain  hard  and  tender,  more  or 
less  of  the  specific  poison  lurking  in  the  affected  tissues,  ready  to  ferment  and 
break  out  anew  from  the  most  trivial  causes.  Or,  the  original  sore  may  have 
got  entirely  well,  but  the  bubo  be  still  in  action,  either  as  an  indurated 
swelling,  or  as  an  ulcer  with  more  or  less  discharge.  Or,  lastly,  and  as  is 
perhaps  most  commonly  the  case,  the  secondary  complaint  does  not  display 
itself  until  some  time  after  the  primary  has  completely  disappeared,  and  the 
patient  has  perhaps  imagined  himself  perfectly  well. 

It  is  generally  impossible  to  determine,  in  advance,  what  effect  a  chancre 
may  exert  upon  the  system ;  or,  in  other  words,  whether  it  will  be  likely  to 
lead  to  constitutional  contamination.  There  are  certain  circumstances,  how- 
ever, which,  like  coming  events,  cast  their  shadow  before  them,  and  thus 
serve  to  enable  the  attendant  to  form  at  least  a  plausible  conjecture,  if  not  a 
positive  conclusion,  in  respect  to  the  future  condition  of  the  system.  These 
circumstances  may  be  arranged  under  the  following  heads  : — 

1st.  It  is  now  generally,  if  not  universally,  admitted  that  the  indurated 
chancre  is  nearly  always  followed  by  secondary  symptoms ;  often,  if  not 
usually,  coming  on  before  the  primary  sore  is  completely  healed,  and  pro- 
ducing a  degree  of  contamination  which  it  is  extremely  difficult,  if  not  im- 
possible, to  eradicate  completely  from  the  system.  The  constitution,  once 
affected,  nearly  always  retains  the  peculiar  impress  which  it  has  received  from 
the  virus,  in  so  much  that  the  disease  is  probably  capable  of  being  propagated 
from  parent  to  offspring  during  a  series  of  generations. 

2d.  The  non-indurated  chancre,  if  multiple  or  of  great  extent,  will,  other 
things  being  equal,  be  more  likely  to  give  rise  to  constitutional  involvement 
than  a  single  sore,  especially  if  superficial  and  of  small  size. 

3d.  The  site  of  the  chancre  probably  exerts  some  influence  upon  the  pro- 
duction of  secondary  symptoms.  Thus,  there  is  reason  to  believe  that  a 
specific  ulcer  seated  upon  the  inner  surface  of  the  prepuce,  or  at  the  free 
border  of  this  muco-cutaneous  fold,  will  be  more  likely  to  lead  to  contamina- 
tion of  the  system  than  a  chancre  on  the  head  of  the  penis,  owing  probably 
to  the  greater  activity  of  the  absorbent  vessels  in  the  former  than  in  the  latter. 
A  chancre  of  the  urethra  is  rarely  followed  by  constitutional  infection. 

4th.  Constitutional  involvement  is  also  influenced  by  the  duration  of  the 
chancre.  It  has  been  conclusively  shown  that  if  a  chancre,  even  if  it  pertain 
to  the  indurated  variety,  be  cured  or  removed  before  the  end  of  the  fifth  day 
from  the  time  of  the  inoculation,  there  is,  as  a  general  rule,  no  risk  whatever 
of  systemic  contamination  ;  and  it  is  perfectly  reasonable  to  suppose  that  the 
chances  of  absorption  of  the  specific  virus  will  be  much  diminished,  in  every 
case,  whatever  may  be  the  nature  or  site  of  the  sore,  in  proportion  to  the 
shortness  of  its  duration.  Hence  the  absolute  importance  of  getting  rid  of 
such  a  sore  in  the  most  summary  and  thorough  manner. 

5th.  The  state  of  the  patient's  health  greatly  influences  the  production  of 
secondary  syphilis.  If  he  be  stout  and  robust,  and,  in  every  respect,  well 
conditioned,  both  as  it  concerns  his  solids  and  fluids,  the  poison  will  be  much 
less  likely  to  be  conveyed  into  the  system  than  if  he  be  feeble  and  exhausted 
by  disease,  or  laboring  under  a  strumous  or  scorbutic  cachexia. 

6th.  The  kind  of  treatment  also  produces  a  marked  effect  upon  the  occur- 
rence of  a  syphilitic  diathesis.  There  is  no  doubt  at  all  that,  as  a  general  rule, 
secondary  symptoms  are  much  more  liable  to  declare  themselves  if  mercury 
be  given  for  the  primary  disease  than  when  the  cure  is  accomplished  without 
it.  The  results  of  upwards  of  80,000  cases,  treated  by  the  simple  method  in 
various  parts  of  the  world,  conclusively  establish  this  fact. 

7th.  The  degree  and  character  of  the  inflammatory  action  accompanying 
the  chancre  often  greatly  influence  the  occurrence  or  non-occurrence  of  con- 


40S  SYPHILIS. 

stitutional  svmptoms.  When  the  inflammation  is  unusually  severe,  or  of  a 
highly  phagedenic  type,  absorption  will  be  kept  in  abeyance,  and  the  system 
escape  contamination.  Gangrene,  supervening  early  in  the  progress  of  the 
chancre,  always  prevents  the  absorption  of  the  specific  virus. 

Finally,  it  is  not  improbable  that  the  occurrence  of  secondary  accidents  is 
materially  influenced  by  individual  peculiarity  or  idiosyncrasy.  It  is  well 
known  that  some  persons  contract  primary  syphilis  with  great  difficulty,  and, 
on  the  other  hand,  there  are  some  who  can  never  touch  an  infected  female 
without  being  inoculated.  The  same  is  true  of  secondary  syphilis.  Thus, 
one  man  whose  penis  is  literally  covered  with  chancres  may  escape  constitu- 
tional contamination  entirely,  while  another,  who  has  only  a  small  sore  pre- 
cisely of  the  same  kind,  may  suffer  very  severely.  There  must  be  great 
individual  peculiarities  in  regard  to  the  susceptibilities  to  the  action  of  this 
poison,  otherwise  it  would  be  impossible  to  account  for  the  remarkable  diver- 
sities which  characterize  the  evolution  and  course  of  this  disease  in  different 
persons. 

Secondary  syphilis  is  not  contagious,  thus  showing  that  the  specific  virus, 
after  it  has  fully  entered  the  system,  undergoes  changes  which  essentially 
modify  its  properties  and  disqualify  it  for  the  production  of  an  inoculable 
disease.  I  am  aware  that  a  contrary  opinion  has  been  held  by  some  very 
eminent  authorities,  and  that  the  experiments  of  Vidal,  Cazenave,  and  others, 
with  the  pus  of  syphilitic  ecthyma,  would  seem  to  countenance  such  a  view  ; 
but  it  is  impossible  not  to  believe  that  these  distinguished  syphilographers, 
in  their  zeal  to  promote  the  interests  of  science,  were  deceived  by  accidental 
circumstances  connected  with  the  state  of  the  system  of  those  who  were  the 
subjects  of  their  researches,  causing  it  to  give  rise  to  an  appearance  similar 
to,  but  by  no  means  identical  with,  that  of  a  chancre  or  an  infectious  pustule. 
Indeed,  if  such  an  occurrence  were  possible  it  would  manifest  itself  constantly 
during  the  progress  of  secondary  syphilis  in  consequence  of  the  secretions 
coming  in  contact  with  raw  surfaces  upon  the  skin  and  mucous  membranes. 

But,  although  secondary  syphilis  is  not  contagious,  it  is  transmissible  from 
the  parent  to  the  offspring,  probably  not  merely  through  one  but  through 
many  generations,  the  result  declaring  itself  in  a  great  variety  of  affections, 
and  often  proving  destructive  to  the  new  being,  sometimes  before  birth  and 
other  times  not  until  afterwards.  The  very  stream  of  life  is  poisoned,  and 
all  those  who  partake  of  it  are  destined  to  suffer  from  its  effects,  this  being  at 
least  one  way  in  which  "God  visits  the  iniquity  of  the  fathers  on  their  chil- 
dren, down  to  the  third  and  fourth  generation."  The  very  fact  that  the  dis- 
ease is  transmissible  shows  that  the  whole  system  of  the  individual  is  impreg- 
nated with  the  specific  poison,  every  globule  of  blood  and  every  particle  of 
solid  matter  being  impressed  by  it.  It  is  this  pervasive,  universal  influence 
that  has  led  to  the  opinion,  now  very  general  on  the  part  of  the  best  educated 
members  of  the  profession,  that  constitutional  syphilis  is  seldom,  if  ever, 
completely  eradicable.  Once  implanted  in  the  system,  its  germ  is  probably 
indestructible. 

Secondary  syphilis  is  usually  ushered  in  by  well-marked  constitutional  phe- 
nomena. Generally  some  days — frequently  as  many  as  eight  or  ten — before 
there  is  any  evident  local  disease,  the  patient  feels  conscious  that  he  is  unwell, 
or  that  there  is  something  wrong  about  him  ;  he  is  in  a  state  of  malaise,  or  in 
that  uncomfortable  condition  in  which  a  man  is  neither  well  nor  yet  decidedly 
sick.  Prominent  among  these  symptoms  is  his  mental  dejection  ;  he  is  gloomy 
and  desponding,  indulging  in  unpleasant  forebodings,  and  unable  to  apply 
himself  to  business  ;  his  countenance  assumes  a  dull,  muddy  appearance  ;  his 
hair  becomes  dry  and  rough  ;  his  limbs  and  joints  feel  sore  and  stiff;  his  ap- 
petite is  indifferent ;  the  bowels  are  inclined  to  be  costive  ;  the  urine  is  scanty 
and  high-colored  ;  exercise  soon  fatigues ;  and  the  sleep,  disturbed  by  fre- 
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quent  dreams,  is  unrefreshing.  Gradually,  after  the  lapse  of  a  few  days,  or, 
it  may  be,  all  of  a  sudden,  the  patient  is  seized  with  chilly  sensations,  or  actual 
rigors,  followed  by  high  fever,  or  by  fever  and  profuse  sweats.  The  attack, 
which  constitutes  what  is  called  syphilitic  fever,  is  manifestly  an  effort  of  the 
system  to  eliminate  the  specific  poison,  and  the  tissues  upon  which  it  usually 
explodes  are,  as  was  previously  stated,  the  cutaneous  and  mucous,  together 
with  the  posterior  cervical  ganglions,  the  morbid  phenomena  of  the  former 
exhibiting  themselves  in  various  eruptions,  and  of  the  latter  in  ulcers  of  the 
throat  and  tubercles  of  the  tongue.  The  iris  may  also  be  enumerated  as  liable 
to  suffer  from  secondary  involvement. 

2.    AFFECTIONS   OF   THE   SKIN. 

The  syphilitic  affections  of  the  skin,  the  syphilid.es,  as  they  have  been 
termed  by  Alibert,  manifest  themselves  under  at  least  six  varieties  of  form, 
the  exanthematous,  scaly,  vesicular,  pustular,  tubercular,  and  papular.  Of 
these,  however,  the  last  three,  in  consequence  of  the  lateness  of  their  appear- 
ance and  the  severity  of  their  character,  may  be  regarded  rather  as  apper- 
taining to  the  tertiary  order  of  phenomena  than  to  the  secondary.  Of  the 
other  three,  two  are  not  unfrequently  coincident  with  the  primary  disease, 
although,  in  general,  they  do  not  show  themselves  until  some  time  afterwards. 
The  syphilitic  eruptions  nearly  always  pursue  a  chronic  course,  are  more  or 
less  circular  in  their  form,  and  always  exhibit  a  characteristic  copper  color, 
especially  in  their  earlier  stages  ;  for,  after  they  have  existed  for  some  time, 
they  are  very  apt  to  assume  a  grayish,  muddy,  or  bronze  appearance,  owing 
to  some  modification  in  the  coloring  matter  of  the  skin.  Although  occurring 
upon  all  parts  of  the  cutaneous  surface,  they  are  usually  most  conspicuous 
upon  the  forehead,  nose,  cheek,  back,  and  shoulder,  together  with  the  inside 
of  the  arm  and  thigh,  and  are  followed  or  attended  by  thin,  grayish  scales, 
hard,  thick,  greenish  scabs,  narrow,  superficial  cracks,  or  well-marked  ulcers. 

Syphilitic  cutaneous  diseases  can  generally  he  easily  distinguished  from 
ordinary  skin  diseases ;  first,  by  the  history  of  the  case,  especially  the  exist- 
ence or  absence  of  chancre  ;  secondly,  by  the  concurrence  of  lesions  of  the 
cutaneous  and  mucous  textures  ;  thirdly,  by  the  copper  color  of  the  affected 
surface,  the  eruption,  scale,  or  pustule  being  itself  either  of  that  complexion, 
or  surrounded  by  a  more  or  less  distinctly  defined  border  of  it ;  and,  lastly, 
by  the  total  absence  of  itching  in  syphilitic  affections,  whereas  that  symptom 
is  of  very  common  occurrence  in  ordinary  cutaneous  maladies. 

1.  In  the  exanthematous  form,  the  spots  are  of  a  dark  copper  color,  of  a 
circular  shape,  and  from  the  size  of  a  dime  to  that  of  a  twenty-five  cent  piece, 
the  intervening  surface  being  of  a  muddy,  dusky  aspect.  Although  they 
sometimes  cover  nearly  the  whole  body,  yet  they  are  generally  most  promi- 
nent on  the  trunk  and  extremities;  they  are  never  confluent,  do  not  disap- 
pear under  pressure,  and  usually  pass  off  with  a  slight  desquamation  of  the 
cuticle.  There  is  a  variety  of  this  eruption  in  which  the  spots  are  of  much 
smaller  size,  more  irregular  in  shape,  and  of  a  brighter  red,  the  color  resem- 
bling that  of  a  new  copper  coin.  From  this  circumstance,  and  from  the 
eruption  being  often  somewhat  confluent,  like  measles,  it  is  generally  known 
by  the  name  of  roseola.  In  neither  of  these  forms  is  there  any  actual  eleva- 
tion of  the  skin. 

The  syphilitic  exanthem  often  comes  on  before  the  disappearance  of  the 
primary  disease,  sometimes  suddenly,  and  without  any  decided  premonitory 
symptoms;  at  other  times  gradually,  and  with  considerable  pyrexial  disturb- 
ance. As  the  eruption  fades  it  loses  its  reddish  tint,  and  assumes  a  clingy, 
dirty,  dusky,  or  grayish  aspect.  Its  duration  varies  from  ten  days  to  three 
or  four  weeks.    Its  gradual  disappearance,  and  its  coincidence  with  chancre, 
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bubo,  cervical  adenitis,  and  other  marks  of  syphilis,  either  primary  or  second- 
ary, together  with  the  absence  of  local  distress,  as  itching  and  smarting,  readily 
distinguish  it  from  measles  and  other  cutaneous  affections. 

2.  The  scaly  variety  of  syphilis  generally  appears  without  any  febrile  dis- 
turbance, from  six  to  ten  weeks  after  the  primary  disease ;  it  is  always  re- 
markably chronic,  lasting  frequently  for  months  together,  and  is  commonly 
associated  with  ulceration  of  the  throat  and  palate,  iritis,  and  affections  of 
the  bones  and  joints  ;  forming,  in  this  case,  a  kind  of  connecting  link  between 
the  secondary  and  tertiary  stages  of  the  constitutional  malady. 

The  eruption  manifests  itself,  as  the  name  implies,  in  distinct  scales,  or 
thick  and  hardened  portions  of  epidermis,  of  a  dull,  opaque,  grayish  appear- 
ance, resting  upon  a  copper-colored  base.  It  generally  appears  in  separate 
patches,  which,  although  they  may  occur  on  all  parts  of  the  cutaneous  surface, 
are,  nevertheless,  most  common  on  the  forehead,  scalp,  face,  forearms,  palm 
of  the  hand,  and  sole  of  the  foot,  in  the  latter  of  which  they  often  acquire  a 
remarkable  thickness.  Each  individual  spot  is  from  three  to  twelve  lines  in 
diameter,  of  a  rounded  shape,  ordinarily  isolated,  rough,  and  somewhat  ele- 
vated beyond  the  adjoining  level.  The  scale  is  hard,  whitish  or  grayish,  and 
slightly  adherent ;  the  skin  underneath  has  a  tendency  to  ulcerate,  or  to  form 
cracks  and  fissures,  and  when,  by  this  means,  its  integrity  is  destroyed,  the 
affected  surface  becomes  covered  with  a  thick,  dry,  brownish  crust.  When 
the  part  has  cicatrized,  a  whitish  spot,  somewhat  depressed  at  the  centre, 
marks  the  original  site  of  the  disease. 

3.  The  vesicular  variety  of  syphilitic  disease  is  of  very  uncommon  occur- 
rence ;  it  is,  in  fact,  by  far  the  rarest  of  all  the  syphilides.  It  usually  begins 
coincidently  with  the  latter  stages  of  the  primary  sore,  or  soon  afterwards,  in 
minute,  circumscribed  pimples,  scattered  over  different  parts  of  the  body,  to 
which  soon  succeed  small  vesicles,  occupied  by  a  transparent,  serous  fluid, 
and  surrounded  by  a  reddish,  copper-colored  areola.  Their  progress  is  slow, 
and  their  contents  are  either  absorbed,  or  they  harden  into  thin  scales,  or 
scabs,  which,  falling  off  at  different  intervals,  leave  the  part  of  a  dingy,  yel- 
lowish hue.  The  vesicles,  which  exist  in  distinct  groups,  are  occasionally, 
though  rarely,  so  numerous  as  to  cover  nearly  the  whole  surface  of  the  body. 
In  general,  they  are  most  common  on  the  neck,  chest,  and  extremities,  espe- 
cially the  superior,  their  occurrence  on  the  face  and  head  being  very  infre- 
quent. They  usually  coincide  with  syphilitic  disease  of  the  throat,  and 
nomadic  pains  in  the  bones  and  joints ;  a  circumstance  which,  together  with 
their  copper-colored  base,  readily  distinguishes  them  from  ordinary  vesicles. 

4.  Syphilitic  pustules  consist  of  circumscribed  elevations  of  the  skin,  oc- 
cupied by  pus,  or  sero-purulent  matter,  and  possessing  a  strong  tendency  to 
terminate  in  ulceration.  Although  they  occasionally  co-exist  with  the  pri- 
mary disease,  they  seldom  appear  until  a  long  time  after,  and  therefore 
generally  appertain  to  the  third  order  of  symptoms,  their  presence  being 
always  denotive  of  profound  constitutional  contamination.  Their  size  and 
figure  are  subject  to  considerable  diversity.  Sometimes  they  are  as  large  as 
a  hazel-nut;  but  ordinarily  they  do  not  exceed  the  volume  of  a  pea,  and  in 
many  cases  they  do  not  attain  even  that  size.  In  their  shape  they  are  coni- 
cal, oval,  pyriform,  rounded,  or  flattened,  with  a  minute  central  depression; 
and  there  are  few  instances  in  which  these  different  varieties  do  not  co-exist. 
Their  number  is  often  immense,  hundreds  being  scattered  over  a  small  extent 
of  surface;  and,  as  they  form  successively,  they  may  be  seen  and  studied  in 
every  stage  of  their  development.  Each  pustule  reposes  upon  a  hard,  cop- 
per-colored base,  and  is  apparently  of  a  very  complex  structure,  though  its 
precise  character  is  undetermined. 

After  remaining  for  a  short  time,  the  contents  of  the  pustule  escape,  con- 
crete, and  form  hard,  thick  scabs,  of  a  dark  color,  pretty  firmly  adherent,  and 
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sometimes  circularly  furrowed.  In  the  more  simple  cases,  the  scabs  soon  fall 
off,  leaving  merely  a  chronic  induration,  a  livid,  dusky,  or  grayish  stain,  or 
a  small  cicatrice  ;  in  the  more  severe  forms  of  the  disease,  on  the  contrary, 
deep,  circular,  characteristic  ulcers  are  exposed,  with  a  foul,  grayish  bottom, 
and  a  hard,  purple,  and  well  defined  margin.  In  cases  of  the  latter  descrip- 
tion, the  scabs  are  frequently  renewed,  and  are  finally  succeeded  by  round, 
indelible  scars. 

There  are  two  varieties  of  syphilitic  pustules,  the  one,  termed  the  psydra- 
cious,  occurring  in  groups,  and  the  other,  the  phlyzacions,  disposed  separately, 
without  any  tendency,  as  is  sometimes  the  case  with  the  other,  to  become 
confluent.  Willan  and  some  other  dermatologists  have  described  them  under 
the  generic  appellation  of  syphilitic  ecthyma.  It  is  the  matter  furnished  by 
these  pustules  that  has  been  erroneously  supposed  by  Vidal,  Cazenave,  and 
a  few  other  observers,  to  be  capable  of  transmitting  secondary  syphilis  by 
inoculation. 

The  pustular  form  of  syphilis  is  not  unfrequently  associated  with  the  tuber- 
cular and  papular,  but  rarely  with  the  roseolar  and  squamous.  Severe  con- 
stitutional disturbance  is  generally  present,  and,  indeed,  the  suffering  may  be 
so  great  as  to  destroy  life,  the  health  being  gradually  undermined  by  the  ex- 
cessive pain  and  irritation  of  the  eruption  and  its  sequelae. 

5.  In  the  tubercular  variety  of  syphilis,  the  most  formidable,  if  not  also 
the  most  frequent  of  all,  the  eruption  consists  of  small,  red,  copper-colored 
eminences,  varying  in  size  between  that  of  a  mustard-seed  and  an  olive.  Of 
a  rounded,  flattened,  or  conoidal  shape,  they  are  either  isolated,  assembled 
in  groups,  or  arranged  in  perfect  circles  ;  they  are  smooth  and  polished,  pro- 
duce little  or  no  pain,  and  become  covered,  in  a  short  time,  with  a  dry,  scaly 
incrustation,  which  is  generally  reproduced  as  fast  as  it  falls  off. 

In  the  more  aggravated  forms  of  this  variety  of  syphilis,  the  tubercles  are 
inordinately  large,  prominent,  of  a  deep  violet  hue,  from  three  to  six  lines  in 
length,  and  encircled  by  a  well-marked,  copper-colored  areola.  After  con- 
tinuing thus  for  some  time,  varying  from  a  few  months  to  several  years,  they 
inflame,  suppurate,  and  are  finally  replaced  by  deep,  foul,  painful,  irregular 
ulcers,  reposing  upon  a  hard,  purple  base.  The  thick  scab  which  usually 
covers  these  erosions  is  repeatedly  renewed,  showing,  whenever  it  is  detached, 
that  the  sore  is  extending  its  ravages.  When  the  tubercles  are  numerous, 
the  ulcers,  running  together,  often  acquire  a  frightful  size,  and,  on  healing, 
leave  disfiguring  cicatrices. 

6.  Papular  syphilis  is  characterized  by  the  occurrence  of  small,  hard,  solid 
elevations,  containing  no  fluid,  and  terminating  almost  always  in  desquama- 
tion, seldom  in  ulceration,  or  in  the  formation  of  scabs.  There  are  two 
varieties  of  the  affection,  one  of  which  is  acute  and  primary,  the  other  chronic 
and  secondary. 

In  the  first  variety,  the  eruption  appears  simultaneously  on  different  regions 
of  the  body,  and  is  completed  in  about  forty-eight  hours  from  the  time  of  its 
invasion.  The  papulae  are  extremely  small,  disjointed,  or  grouped,  of  a  red 
copper  color,  and  of  a  slightly  conical  shape,  being  surrounded,  here  and 
there,  by  violet  areolae,  which  are  often  confluent,  and  give  the  surface  a 
characteristic  yellow  tinge.  Ulceration  rarely  attacks  these  papulas ;  they 
disappear  in  a  short  time,  and  are  followed  by  a  furfuraceous  desquamation 
of  the  cuticle. 

In  the  other  variety,  the  eruption  is  developed  in  a  slow  and  successive 
manner,  being  announced  by  small  yellow  spots,  which  are  particularly  numer- 
ous on  the  forehead,  scalp,  and  extremities.  The  papulae,  which  are  of  a  light 
copper  color,  are  larger  than  the  preceding,  flat,  of  the  size  of  small  beans, 
grouped,  and  devoid  of  an  areola.  In  time,  the  summit  of  each  elevation 
becomes  covered  with  a  dry,  grayish  pellicle,  which  is  regenerated  as  fast  as 
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it  desquamates,  until  the  disease  finally  entirely  subsides.  Meanwhile,  the 
skin  between  the  agglomerated  papulae  undergoes  important  changes;  it 
assumes  a  dingy  yellowish  color,  has  a  dry,  shrivelled  aspect,  and  is  the  seat 
of  a  constant  exfoliation  of  the  cuticle. 

Treatment. — The  treatment  of  secondary  cutaneous  syphilis  may  be  divided 
into  common  and  specific,  the  first  being  of  a  general  antiphlogistic  charac- 
ter, while  the  second  has  for  its  object  the  neutralization  or  destruction  of 
the  virus  upon  whose  action  the  affection  more  particularly  depends,  and 
which,  so  long  as  it  continues,  exposes  the  system  constantly  to  new  out- 
breaks of  the  disease.  In  general,  it  will  be  found  to  be  advantageous  to 
begin  the  treatment  with  antiphlogistic  remedies;  for,  although  they  may 
not  always,  or  perhaps  even  very  frequently,  eradicate  the  poison,  yet  it  is 
unquestionably  true  that  the  salutary  impression  which  they  make  upon  the 
system,  by  ridding  it  of  its  impurities,  and  restoring  the  secretions,  greatly 
paves  the  way  for  the  more  prompt  and  efficient  operation  of  any  specific 
measures  that  may  afterwards  be  deemed  advisable.  A  disregard  of  this  rule 
is  probably  one  of  the  chief  reasons  why  the  mercurial  treatment  of  syphilis 
is  so  often  followed  by  severe  tertiary  symptoms,  the  system  not  being  pro- 
perly prepared,  by  a  course  of  dieting,  baths,  purgatives,  and  other  remedies, 
for  the  reception  and  beneficial  action  of  the  mineral. 

Syphilitic  fever  should  be  combated  upon  the  same  general  principles  as 
any  other  kind  of  sympathetic  fever.  If  the  symptoms  run  high,  as  indicated 
by  the  state  of  the  pulse  and  skin,  and  the  patient  is  young  and  plethoric, 
blood  may  be  taken  from  the  arm,  and  the  saline  and  antimonial  mixture  be 
directed,  the  bowels  having  been  previously  opened  by  a  brisk  cathartic. 
The  action  of  the  medicine  should  be  promoted  with  tepid  drinks,  and,  if 
there  be  much  pain  and  aching  in  the  back  and  limbs,  a  Dover's  powder,  or 
an  anodyne  and  diaphoretic  draught  will  probably  be  necessary.  The  dura- 
tion of  the  fever  is  usually  very  short,  the  disease  often  yielding  to  very 
simple  measures. 

When  eruptions  appear  upon  the  skin,  the  treatment  which  I  usually  adopt 
is  the  antimonial,  having  found  it  to  answer  an  excellent  purpose  in  a  great 
majority  of  the  cases  of  the  disease  that  have  fallen  under  my  observation. 
The  quantity  of  tartar  emetic  to  be  given  at  each  dose  must  vary  from  the 
fourth  to  the  eighth  of  a  grain,  repeated  every  three,  four,  or  five  hours, 
according  to  the  influence  of  the  remedy,  decided  nausea  being  hardly  ever 
desired.  The  object  is  to  produce  only  a  sedative  and  alterant  effect.  It 
may  be  administered  by  itself,  as  in  the  milder  forms  of  secondary  cutaneous 
affections,  or  be  variously  combined  with  other  articles,  as  sulphate  of  mag- 
nesia, when  there  is  constipation,  aconite,  when  there  is  much  arterial  ex- 
citement, or  morphine,  when  an  anodyne  and  diaphoretic  action  is  desired. 
The  salutary  operation  of  the  medicine  will  be  greatly  promoted  by  the  daily 
use  of  the  tepid  bath,  by  diluent  drinks,  and  by  the  strict  observance  of  the 
antiphlogistic  regimen. 

How  tartrate  of  antimony  and  potassa  acts  in  producing  its  salutary  effects 
in  secondary  syphilis  of  the  skin  has  not  been  determined.  It  is  not  impro- 
bable that  it  may,  as  mercury  is  supposed  to  do,  neutralize  the  poison  of  the 
disease,  by  divesting  it  of  its  zymotic  qualities  ;  or  it  may  act  simply  as  an 
eliminator,  by  furnishing  an  outlet  for  the  poison  through  the  various  emunc- 
tories,  upon  all  of  which  this  medicine  is  known  to  exert  more  or  less 
influence. 

Tartarized  antimony,  then,  according  to  my  experience,  is  the  great  remedy 
upon  which  our  reliance  is  mainly  to  be  placed  in  the  treatment  of  secondary 
syphilis,  especially  of  the  skin,  and,  also,  although  in  a  less  degree,  of  the 
mucous  membrane.  If  the  remedy  fail,  or  the  disease  prove  rebellious, 
recourse  must  be  had  to  mercury,  given  in  the  same  manner,  and  with  the 
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same  restrictions,  as  in  the  primary  form  of  the  disease.  The  use  of  the 
latter  medicine  may,  I  am  satisfied,  be  limited  to  a  very  narrow  circle  of 
cases  of  secondary  syphilis,  and  it  will  be  found  that,  whenever  it  becomes 
necessary,  its  action  will  be  immensely  promoted  by  the  previous  employment 
of  tartar  emetic. 

3.   ALOPECIA. 

During  the  progress  of  syphilis  it  occasionally  happens  that  the  hair  of 
the  scalp  falls  off,  constituting  what  is  technically  called  alopecia.  The 
accident  generally  comes  on  within  the  first  six  or  eight  weeks  from  the 
appearance  of  the  primary  sore,  with  which,  consequently,  it  is  not  unfre- 
quently  coincident,  and  usually  occurs  in  circular  disks,  of  variable  size,  and 
of  a  well-marked  copper  color,  similar  to  the  eruptive  syphilides.  The  affec- 
tion is  commonly  partial,  showing  itself,  as  just  stated,  in  distinct  patches, 
of  which  several  may  exist  simultaneously,  or  as  fast  as  one  gets  well  another 
may  succeed,  and  thus  the  affection  may  proceed  until  it  has  travelled  over 
the  greater  portion  of  the  scalp;  or,  instead  of  this,  nearly  all  the  bulbs  may 
suffer  at  once,  and  the  hair  drop  off  in  great  numbers,  leaving  the  head  ulti- 
mately nearly  completely  bare.  When  the  system  is,  as  it  were,  saturated 
with  the  specific  virus,  not  only  the  hair  of  the  scalp,  but  also  of  the  beard, 
the  eyebrows,  and  the  rest  of  the  body  may  drop  off.  I  have  seen  two  well- 
marked  cases  of  this  universal  alopecia,  both  occurring  in  young  men  who 
had  been  the  subject  of  indurated  chancre  upon  the  head  of  the  penis  ;  in 
one  the  desquamation  was  associated  with  roseola  and  sore  throat,  and  was 
never  followed  by  a  reproduction  of  hair  anywhere.  The  patient,  after 
having  lingered  for  several  years  under  the  exhausting  effects  of  rupia  and 
nodes,  died  in  a  state  of  marasmus.  In  the  second  case,  the  alopecia  was 
succeeded  by  syphilitic  sarcocele  ;  and  in  this  the  hair,  in  time,  was  regene- 
rated upon  the  scalp,  although  it  always  remained  stunted,  and  was  remark- 
ably coarse,  stiff,  and  sparse. 

The  first  sign  of  baldness  usually  consists  in  a  loss  of  the  soft  and  glossy 
state  of  the  hair,  which  becomes  dry,  stiff,  and  brittle,  breaking  off  very  easily 
in  combing  the  head.  After  a  little  while  it  is  observed  to  fall  off  in  great 
abundance ;  and  if  the  scalp  be  now  examined  it  will  be  found  to  be  remark- 
ably harsh  and  scurfy,  and  to  be  covered  with  muddy,  dingy,  or  dusky,  cop- 
per-colored blotches,  generally  of  a  circular  shape,  and  apparently,  though 
not  in  reality,  somewhat  elevated  above  the  adjoining  surface.  Fever  occa- 
sionally accompanies  the  affection  ;  and  pains  in  the  bones  and  joints,  appa- 
rently of  a  rheumatic  nature,  generally  characterize  the  progress  of  the  case. 
Regeneration  of  the  hair,  partial  or  complete,  may  usually  be  expected,  even 
under  apparently  the  most  adverse  circumstances. 

Baldness,  as  an  effect  of  syphilis,  is  a  grave  occurrence,  and  the  practitioner 
cannot  be  too  eager  in  his  attempts  to  arrest  it.  The  first  thing  to  be  done 
is  to  cut  off  the  hair,  not  too  closely,  but  just  sufficiently  to  admit  of  the  re- 
quisite attention  to  cleanliness  and  medication.  Shaving  of  the  scalp  is  not 
necessary  in  any  case,  however  severe.  The  treatment,  directed  more  espe- 
cially to  the  relief  of  the  diseased  hair-bulbs,  must  be  essentially  of  a  stimu- 
lating character,  the  object  being  to  impart  tone  and  vigor  to  the  whole  of  the 
affected  surface.  In  the  more  simple  cases  mild  lotions  of  alcohol  and  spirits 
of  hartshorn,  eau  de  Cologne  and  compound  spirits  of  lavender,  or  alcohol, 
glycerin,  oil,  and  tincture  of  cantharides,  either  in  equal,  or  in  different  propor- 
tions, may  be  used,  according  to  the  desired  strength  of  the  particular  pre- 
paration. Another  excellent  wash  is  a  solution  of  tannin  and  sulphate  of 
copper  in  equal  parts  of  spirits  of  wine  and  water,  six  grains  of  the  former, 
and  half  a  grain  of  the  latter  being  used  to  the  ounce  of  fluid.     The  applica- 
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tion  should  be  made  twice  in  the  twenty-four  hours,  the  friction  being  per- 
formed with  the  hand  and  fingers,  and  steadily  continued  until  there  is  a  glow 
upon  the  surface.  The  scalp  should  be  washed  every  morning  with  warm 
water  and  Castile  soap,  and  well  combed  immediately  after  to  promote  clean- 
liness and  dislodge  dandriff. 

If  soreness  of  the  scalp  exist,  or  if  there  be  eruptions,  papules,  tubercles, 
or  numerous  dry  and  adherent  scales,  the  most  eligible  application  will  be  a 
pomade  of  simple  cerate  and  of  the  ointment  of  the  nitrate  of  mercury,  in  the 
proportion  of  seven  parts  of  the  former  to  one  of  the  latter,  mixed  with  a  few 
drops  of  the  oil  of  jasmine  and  a  little  Cologne  water,  and  thoroughly  rub- 
bed into  the  roots  of  the  hair  night  and  morning.  Along  with  these  means 
special  attention  should  be  paid  to  the  state  of  the  system,  and  if  the  case 
threatens  to  be  obstinate,  or  if  the  alopecia  coexist  with  an  indurated,  indo- 
lent, or  badly-healed  chaucre,  measures  should  be  adopted  to  bring  the  patient 
as  promptly  as  possible  under  the  gentle  influence  of  mercury. 

4.    SYPHILITIC  ABSCESSES. 

The  subcutaneous  cellular  tissue  is  occasionally  the  seat  of  what  might  be 
termed  the  syphilitic  abscess.  It  belongs  to  the  third  order  of  symptoms, 
and  presents  itself  as  a  multiple  affection.  In  the  few  cases  that  have  fallen 
under  my  observation  the  abscesses  were  scattered  over  the  body  in  immense 
numbers,  being  particularly  abundant  on  the  anterior  portion  of  the  trunk 
and  on  the  inside  of  the  arms  and  thighs.  Their  volume  varies  from  that  of 
a  currant  to  that  of  a  pea;  they  rest  upon  an  indurated  base,  and  are  gene- 
rally grouped  rather  closely  together.  Their  contents  are  of  a  white,  yellow- 
ish appearance,  and  of  a  somewhat  tough  consistence,  partaking  very  much 
of  the  character  of  a  mixture  of  pus  and  aplastic  matter.  The  progress  of 
the  disease  is  usually  very  tardy;  the  general  health  is  a  good  deal  disordered, 
and  the  abscesses  are  very  slow  in  reaching  the  surface.  In  fact,  under  the 
use  of  iodide  of  potassium  and  mercury  most  of  them  gradually  disappear 
without  breaking. 

5.    CERVICAL   ADENITIS. 

The  posterior  cervical  ganglions  generally  suffer  at  an  early  period  of  the 
constitutional  involvement,  becoming  enlarged  and  somewhat  tender,  though 
never  very  painful,  and  rolling,  when  pressed  upon  with  the  finger,  like  so 
many  little  elastic  balls  under  the  integuments.  The  swelling  is  generally 
most  conspicuous  in  the  glands  situated  along  the  upper  two-thirds  of  the 
posterior  border  of  the  sterno-cleido-mastoid  muscle,  and  along  the  root  of 
the  hairy  scalp,  extending  frequently  as  far  outwards  as  the  mastoid  process 
on  each  side.  It  is  essentially  of  a  chronic  nature,  often  lingering  for  many 
weeks,  and  never  terminating  in  suppuration.  Diagnostically  considered,  this 
species  of  adenitis,  from  the  constancy  of  its  presence,  is  of  great  value,  but 
from  the  want  of  practical  tact  to  detect  it,  it  is  extremely  liable  to  be  over- 
looked by  the  surgeon.  The  number  of  glands  involved  seldom  exceeds  two 
or  three,  and  in  many  cases  the  disease  is  apparently  limited  to  a  single  one. 
Its  occurrence  is  most  common  in  young  subjects,  and  it  occasionally  mani- 
fests itself  at  so  late  a  period  of  the  disease  that  it  may  then  be  considered  as 
belonging  rather  to  the  tertiary  than  to  the  secondary  order  of  symptoms. 

Cervical  adenitis  generally  readily  disappears  under  the  treatment  directed 
for  the  relief  of  other  secondary  affections.  The  enlarged  glands  mav  be 
rubbed  twice  a  day  with  ammoniated  liniment,  or  painted  with  dilute  tincture 
of  iodine.  If  much  induration  exist,  the  most  eligible  remedy  will  be  gentle 
mercurial  inunction. 
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6.    AFFECTIONS  OF  THE  MUCOUS  MEMBRANES. 

Secondary  syphilis  of  the  mucous  membranes  generally  declares  itself  within 
a  short  time  after  the  cure  of  the  primary  sore,  and  sometimes  even  before 
this  has  completely  disappeared ;  existing  at  one  time  in  association  with 
secondary  affections  of  the  skin,  and  at  another,  and  perhaps  more  commonly, 
independently  of  them.  From  four  to  eight  weeks  is  the  average  period  of 
the  evolution  of  the  disease  when  it  attacks  these  structures.  What  strikes 
one  as  very  remarkable  is  the  extent  of  surface  over  which  it  may  spread, 
there  being  no  visible  portion  of  the  mucous  membranes  where  it  has  not 
been  observed.  The  parts,  however,  which  are  most  prone  to  suffer  are  the 
tonsils,  palate,  pharynx,  tongue,  cheeks,  and  lips.  It  rarely  extends  into  the 
windpipe.  No  dissections  of  a  satisfactory  nature  have  been  made  tending 
to  show  that  the  lining  membrane  of  the  stomach  and  bowels  ever  participates 
in  the  morbid  action,  but  it  is  certain  that  well-marked  signs  of  the  malady 
have  been  repeatedly  witnessed  at  the  anus,  as  high  up  as  the  first  inch  or 
inch  and  a  half  from  its  verge,  and  of  such  a  character  as  to  be  altogether 
unmistakable.  In  the  male  they  sometimes  appear  upon  the  foreskin  and 
head  of  the  penis,  while  in  the  other  sex  they  are  liable  to  occur  upon  the 
vulva,  the  vagina  and  uterus.  Their  presence  has  not  been  detected  in  the 
respiratory  and  urinary  organs,  and  is  therefore  altogether  a  matter  of  con- 
jecture, only  to  be  settled  by  future  observation.  From  the  remarkable  rela- 
tions existing  between  the  skin  and  mucous  membranes,  and  the  fact  that 
syphilitic  affections  of  the  former  are  liable  to  occur  in  all  parts  of  its  extent, 
it  is  not  improbable  that  the  latter  may  suffer  in  the  same  manner,  though 
perhaps  not  in  an  equal  degree,  some  portions  almost  entirely  escaping,  while 
others  are  peculiarly  prone  to  receive  and  harbor  the  specific  virus. 

Secondary  affections  of  the  mucous  tissues  occur  in  various  forms ;  at  one 
time,  or  in  one  place,  as  an  erythematous  disease,  at  another,  as  an  elevation 
or  tubercle,  and  again  as  a  distinct  ulcer,  crack,  or  fissure ;  depending,  doubt- 
less, upon  some  peculiar  modification  of  the  structure  of  the  suffering  part, 
some  change  in  the  action  of  the  poison,  or  some  idiosyncrasy  of  the  indi- 
vidual. In  the  mouth  and  throat,  where  these  affections  are  most  common, 
it  is  not  unusual  to  notice  their  coexistence,  mere  inflammatory  redness  with 
or  without  plastic  deposit  going  on  at  one  point,  ulceration  at  another,  and 
the  formation  of  a  tubercle  at  a  third. 

Syphilitic  erythema  is  observed  chiefly  in  the  throat,  affecting  the  arches 
of  the  palate,  tonsils,  uvula,  pharynx,  and  perhaps  the  root  of  the  tongue. 
In  rare  cases  it  extends  to  the  roof  of  the  mouth.  It  may  present  itself  as 
a  diffused  inflammation,  or  in  the  form  of  distinct  patches,  generally  of  a 
circular  or  oval  figure,  and  from  the  size  of  a  gold  dollar  to  that  of  a  twenty- 
five  cent  piece,  the  intervening  surface  being  apparently  quite  healthy.  The 
color,  in  the  early  stage  of  the  disease,  resembles  that  of  a  new  copper  coin, 
but  it  gradually  loses  its  bright,  fiery  hue,  shading  off  into  dark  bronze,  in 
proportion  as  the  morbid  action  declines.  In  cases  of  long  standing  and 
unusual  severity,  the  discoloration  is  of  a  deep  flesh-color  and  conjoined  with 
marked  thickening  of  the  mucous  membrane,  and  a  tendency  to  ulceration. 
Deposits  of  lymph  are  not  uncommon  upon  the  inflamed  surface,  even  when 
the  disease  is  not  at  all  active  ;  occurring  in  small  aphthous-looking  specks, 
in  patches  of  considerable  size,  or  in  circular  rings,  more  or  less  firmly  ad- 
herent, and  of  a  pale  orange  tint. 

This  affection,  which  bears  the  closest  resemblance  to  erythema  of  the  skin, 
generally  exists  without  the  consciousness  of  the  patient;  there  being  no 
soreness  in  the  throat  or  difficulty  of  deglutition,  and  no  constitutional  dis- 
turbance.    All  is  quiet  and  passive,  and  the  disease  is  perhaps  discovered 
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altogether  by  accident.  It  of  course  denotes  only  a  very  slight  taint  of  the 
system.  It  is  apt  to  appear  within  the  first  four  or  five  weeks  after  the  pri- 
mary sore,  and  consequently  not  unfrequcntly  before  this  is  healed. 

Ulcers  of  the  throat  assume  various  appearances,  and  involve  different 
structures,  but  particularly  the  tonsils  and  the  back  of  the  pharynx,  affect- 
ing these  parts  either  separately  or  conjointly.  They  occur  principally  in  two 
varieties  of  form,  the  excavated  and  superficial. 

The  excavated  ulcer  looks,  as  the  name  denotes,  as  if  it  had  been  made 
with  a  punch,  or  dug  out  of  the  tissues  with  a  sharp  instrument.  Its  edges 
are  steep,  everted,  and  ragged,  like  those  of  the  Hunterian  chancre  ;  and  they 
are  surrounded  by  a  hard  inflammatory,  copper-colored  base.  The  surface  is 
usually  incrusted  with  greenish,  muddy,  or  yellowish  lymph,  which  gives  it  a 
foul,  unhealthy  aspect.  The  discharge  is  thin  and  ichorous.  The  excavated 
sore  is  always  most  distinctly  marked  on  the  tonsils,  where  it  sometimes  ac- 
quires an  immense  size,  and  is  generally  accompanied  by  extensive  inflamma- 
tion of  the  surrounding  parts.  It  is  often  seen  during  the  progress  of  the 
primary  disease,  especially  the  indurated  chancre,  and  is  liable  to  be  associated 
with  some  of  the  earlier  forms  of  cutaneous  eruptions,  particularly  the  exau- 
thematous  and  scaly. 

The  superficial  ulcer  is  often  multiple,  several  frequently  occurring  together, 
either  in  close  proximity,  or  scattered  over  the  inflamed  surface.  Its  appear- 
ance is  either  that  of  an  abrasion,  or  of  a  cavity  with  well-defined,  ragged 
edges,  rather  sharp,  and  often  somewhat  undermined ;  its  surface  being  covered 
with  a  white  or  yellowish  tenacious  and  adherent  lymph  :  the  parts  around, 
although  red  and  irritated,  are  free  from  induration.  The  most  common 
sites  of  this  variety  of  sore,  which  now  and  then  assumes  a  serpiginous  cha- 
racter, are  the  arches  of  the  palate,  uvula,  and  pharynx.  It  generally  comes 
on  early  after  the  absorption  of  the  specific  virus,  and  often  coexists  with  the 
primary  sore. 

Secondary  syphilitic  ulcers  of  the  throat  are  liable  to  take  on  phagedenic 
and  gangrenous  action,  in  the  same  manner  as  primary  sores,  and  apparently 
from  similar  causes,  the  state  of  the  system  and  mode  of  life  of  the  patient 
mainly  contributing  to  change  their  character.  In  consequence  of  the  super- 
addition  of  this  action,  extensive  destruction  of  the  soft  palate  may  result, 
followed  by  difficulty  of  deglutition  and  important  alterations  of  the  voice. 
Ordinary  syphilitic  ulceration  of  the  throat,  even  when  considerable,  is  not 
always  attended  by  well-marked  local  and  constitutional  symptoms ;  the  dis- 
ease, in  fact,  is  often  remarkably  insidious  in  its  approaches,  and  may  there- 
fore have  made  great  progress  before  its  presence  is  even  suspected.  The 
excavated  form  of  the  affection  is  generally  accompanied  with  extensive 
swelling,  pain  and  difficulty  in  swallowing,  and  more  or  less  febrile  disturb- 
ance. When  the  tonsils  are  the  scat  of  the  lesion  the  tumefaction  may  be  so 
great  as  to  cause  serious  obstruction  to  respiration. 

Small  ulcers,  crevices,  and  fissures,  of  a  secondary  nature,  are  sometimes  met 
with  on  the  lips,  especially  at  the  corners  of  the  mouth,  the  inside  of  the  cheeks, 
and  the  tongue ;  generally  superficial,  indisposed  to  spread,  and  attended 
with  but  little  uneasiness  and  discharge.  Occasionally  they  have  abrupt  edges 
and  a  hardened  base.  Their  diagnosis  must  necessarily  be  difficult,  the  only 
reliable  sign  being  their  co-existence  with  other  marks  of  syphilis,  either 
primary  or  consecutive. 

Mucous  tubercles  are  most  commonly  found  upon  the  tongue,  the  lips,  and 
the  inside  of  the  cheeks,  where  they  occur  as  slight  elevations  of  the  mucous 
surface,  generally  of  an  irregular  oval  or  elongated  shape,  and  of  a  whitish 
hue,  as  if  the  secretion  of  the  part  had  been  discolored  with  nitrate  of  silver 
or  partially  coagulated  albumen.  Upon  taking  hold  of  the  swelling  with  the 
thumb  and  finger  it  is  felt  to  be  more  or  less  hard,  not  unlike  an  indurated 
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chancre,  and  is  generally  quite  tolerant  of  manipulation,  even  firm  pressure 
rarely  causing  any  decided  pain.  The  size  of  the  spots  is  variable,  ranging 
from  that  of  a  pea  up  to  that  of  a  twenty-five  cent  piece;  they  sometimes 
exist  in  considerable  numbers,  and  then  they  occasionally  become  confluent. 
If  unrestrained,  they  may  give  rise  to  ulceration,  generally  of  a  deep,  exca- 
vated character,  the  edges  of  the  sore  being  steep  and  callous. 

This  variety  of  syphilitic  affection  finds  its  analogy  in  the  condylomatous 
excrescences  which  are  so  liable  to  form  about  the  anus  and  perineum,  in  con- 
sequence of  the  action  of  the  syphilitic  virus.  As  it  usually  comes  on  without 
any  pain,  its  discovery  is  often  purely  accidental.  The  most  reliable  diag- 
nostics are  the  peculiar  color  and  feel  of  the  affected  part  above  referred  to, 
and  the  coexistence  of  syphilis  in  other  localities,  particularly  the  throat  and 
skin.  Not  unfrequently  traces  of  the  primary  disease  will  be  found  either  in 
an  open  sore,  or  in  the  indurated  cicatrice  of  a  recently  healed  chancre. 

Treatment. — These  mucous  affections  being  all  of  a  kindred  character, 
their  treatment  must  be  conducted  upon  the  same  general  principles.  If  the 
patient  be  at  all  plethoric,  antiphlogistics  will  probably  be  necessary,  blood 
being  taken  either  by  the  lancet  or  by  leeches  from  the  vicinity  of  the  inflamed 
parts,  and  the  depletion  followed  by  active  purgation  and  the  use  of  the  anti- 
monial  and  saline  mixture,  rendered  anodyne  and  diaphoretic  by  the  addition, 
to  each  dose,  of  a  small  quantity  of  morphia.  Light  diet  and  perfect  quie- 
tude are  enjoined.  In  the  milder  cases  of  these  diseases  the  most  simple 
constitutional  means  will  generally  suffice,  no  drain  upon  the  system  of  any 
kind  being  necessary.  The  most  suitable  local  remedies  are  nitrate  of  silver, 
acid  nitrate  of  mercury,  and  nitric  acid,  either  pure,  or  variously  diluted,  and 
applied  at  longer  or  shorter  intervals,  according  to  the  exigencies  of  each 
particular  case.  The  solid  luuar  caustic  is  generally  to  be  preferred  when 
there  is  no  breach  of  continuity,  the  affected  surface  being  touched  with  great 
care  and  gentleness  once  every  forty-eight  hours,  some  mildly  astringent  gar- 
gle, or  simple  mucilaginous  fluid,  being  employed  in  the  intervals.  When 
the  part  is  ulcerated  the  caustic  must  be  used  more  boldly,  as  well  as  oftener; 
though,  under  such  circumstances,  I  usually  give  a  decided  preference  to  the 
acid  nitrate  of  mercury,  applied  by  means  of  a  stick  of  soft  wood,  the  end  of 
which,  being  well  rounded  off,  enables  us  to  deposit  just  enough  and  not  any 
too  much  of  the  fluid,  as  is  so  apt  to  happen  when  we  employ  a  mop.  Not 
only  the  sore  but  also  the  inflamed  surface  around  should  be  treated  in  this 
way,  and  the  application,  in  bad  cases,  should  be  regularly  repeated  every 
twenty-four  hours  until  there  is  a  very  decided  improvement  in  the  disease. 
I  have  fouud  that  hardly  any  secondary  ulcer  of  the  throat,  palate,  or  tongue 
can  withstand  such  a  remedy  beyond  six  or  eight  days,  while  in  many  cases 
it  yields  in  a  much  shorter  time.  As  soon  as  the  reparative  process  begins, 
the  acid  is  used  less  frequently  and  in  a  more  dilute  state.  When  the  acid 
nitrate  is  not  at  hand,  a  good  substitute  will  be  furnished  by  nitric  acid. 

The  gargle  which  I  usually  prefer  in  ulcerated  sore  throat  is  the  pyrolig- 
neous  acid,  in  the  proportion  of  from  one  to  two  drachms  to  half  a  pint  of 
water,  well  sweetened  with  honey,  and  used  five  or  six  times  in  the  twenty- 
four  hours.  Weak  solutions  of  snbacetate  of  copper  and  tannin,  of  nitric 
acid,  and  of  chlorinated  soda  also  answer  an  excellent  purpose. 

Mncous  tubercles  generally  yield  to  a  few  applications  of  the  solid  nitrate 
of  silver,  aided  by  astringent  gargles,  suitable  purgation,  and  light  diet. 
Similar  means  will  usually  suffice  for  the  cure  of  superficial  abrasions,  exco- 
riations, and  fissures  of  the  lips  and  cheek. 

Mercurialization  only  becomes  necessary  in  particular  cases.     In  general, 
the  remedy  is  called  for  when  there  is  an  excavated  ulcer,  or  an  ulcer  pos- 
sessing an  extraordinary  degree  of  indolence,  or  indolence  and  induration. 
The  simple,  superficial  sore  rarely  requires  such  a  remedy;  and  it  is  of  course 
vol.  i. — 27 


418  SYPHILIS. 

withheld  when  there  is  a  tendency  to  phagedena  or  gangrene  in  a  broken, 
anemic  state  of  the  system.  Under  such. circumstances  tonics,  a  generous 
diet,  and  nutritious  drinks  take  the  place  of  the  mineral. 


SECT.  IV. — TERTIARY  SYPHILIS. 
1.    GENERAL  CONSIDERATIONS. 

When  the  specific  poison  has  deeply  penetrated  the  system,  and  become, 
as  it  were,  inlaid  in  its  different  structures,  as  well  as  thoroughly  commingled 
with  the  blood,  the  effects  which  it  produces  constitute  what  is  denominated 
tertiary  syphilis,  an  order  of  sequence  first  distinctly  asserted  by  Ricord,  and 
now  generally  recognized  by  surgical  teachers.  The  boundary  line,  however, 
between  the  secondary  and  tertiary  groups  of  phenomena  is  not  always  well 
defined,  the  former  affections  often  running,  by  gradual  and  insensible  grada- 
tions, into  the  latter;  an  occurrence  which  cannot  be  too  strongly  impressed 
upon  the  mind  of  the  reader,  on  account  of  its  great  practical  importance. 
It  is  generally  understood  that  those  symptoms  of  the  disease  which  show 
themselves  before  the  fifth  or  sixth  month  from  the  commencement  of  the 
primary  sore  should  be  classed  under  the  head  of  "secondary  syphilis,"  while 
those  which  come  on  subsequently,  or  after  this  period,  are  considered  as 
appertaining  to  the  third  order  of  phenomena,  or  "tertiary  syphilis,"  the 
average  period  of  their  evolution  ranging  from  six  to  eighteen  months, 
although  in  very  many  instances  they  do  not  occur  until  a  number  of  years 
after  the  appearance  of  chancre,  or  chancre  and  bubo.  Thus,  I  have  repeat- 
edly seen  tertiary  symptoms  manifest  themselves,  for  the  first  time,  from  twelve 
to  eighteen  years  after  the  primary  disease,  the  poison  having  lain  all  this 
time,  like  a  hidden  spark,  in  the  economy.  Once  fairly  roused,  however,  into 
activity,  it  extends  through  the  system  with  great  rapidity,  completely  over- 
whelming it  in  its  progress,  and  exploding,  with  peculiar  force,  upon  certain 
tissues,  textures,  or  organs,  these  structures  having  apparently  a  kind  of  elec- 
tive affinity  for  it. 

The  textures  which  are  particularly  prone  to  suffer  in  tertiary  syphilis  are 
the  skin,  mucous  membranes,  periosteum,  bones,  fibro-cartilages,  aponeuroses, 
tendons,  and  testicles.  All  parts  of  the  economy,  however,  are  involved  in 
the  contamination,  and  it  is  extremely  probable  that,  in  the  worst  cases,  hardly 
any  organ  or  structure  entirely  escapes.  The  affections  of  the  internal  viscera, 
however,  although  alluded  to  by  many  of  the  older  syphilographers,  have 
only  of  late  attracted  serious  attention,  and  hence  the  amount  and  nature  of 
their  participation  in  this  poisoning  process  have  not  been  satisfactorily  ascer- 
tained. Enough,  however,  has  been  determined  to  produce  conviction  that 
the  changes  in  the  lungs,  brain,  heart,  liver,  and  other  organs  are  often  of  a 
grave  character,  liable  to  be  followed  by  the  worst  results,  because  so  insidi- 
ous are  their  approaches  and  progress  that  even  their  existence  is  hardly  ever 
suspected  during  life,  to  say  nothing  of  the  impossibility  of  arresting  them  by 
any  known  treatment,  or  combination  of  remedies.  The  most  common  of 
these  internal  lesions,  which  have,  strangely  enough,  been  termed  secondary, 
are  foul,  ragged-looking  abscesses,  with  imperfectly  elaborated  contents,  soft- 
ening and  pulpy  degeneration,  and  tubercular  deposits.  Attention  has  not 
yet  been  sufficiently  directed  to  the  alterations  of  the  ovaries  of  females  who 
die  of  tertiary  syphilis  ;  but  from  the  resemblance  which  exists  between  these 
organs  and  the  testes,  both  in  structure  and  function,  and  from  the  fact  that 
the  latter  are  so  often  involved  in  the  disease,  it  is  highly  probable  that  it  will 
be  found,  as  our  pathological  researches  are  extended,  that  they  frequently 
seriously  participate  in  the  morbid  action. 
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Tertiary  syphilis  is  not  invariably  preceded  by  secondary  symptoms  ;  on 
the  contrary,  there  are  many  cases  where  the  disease  passes  directly  from  the 
first  to  the  third  order  of  phenomena,  the  structures  usually  implicated  in  the 
secondary  attack  escaping  entirely.  Again,  it  is  well  known  that  tertiary 
syphilis  is  not  always  preceded  by  bubo. 

Tertiary  symptoms  are  most  liable  to  occur  in  persons  of  intemperate 
habits,  and  of  a  broken  dilapidated  constitution,  with  an  impoverished  state 
of  the  blood.  A  scrofulous  or  scorbutic  condition  of  the  system  also  acts 
as  a  predisposing  cause. 

The  nature  of  the  chancre  doubtless  exerts  considerable  influence  upon  the 
production  of  the  disease.  Thus,  there  can  be  no  hesitation  in  affirming 
that  tertiary  syphilis  is  more  apt  to  follow  an  indurated  than  a  non-indurated 
chancre.  The  duration  of  the  primary  disease  is  also  to  be  taken  into  the 
account ;  it  being  reasonable  to  suppose  that  a  chronic  chancre,  which  retains 
its  specific  poison,  will  be  more  likely  to  give  rise  to  constitutional  syphilis 
than  one  that  is  acute  or  rapidly  healed. 

Finally,  the  occurrence  of  tertiary  symptoms  is  influenced  by  the  nature  of 
the  general  treatment.  It  is  well  known,  as  stated  elsewhere,  that  when  the 
primary  sore  has  been  treated  without  mercury  there  is  much  less  likelihood 
of  the  development  of  remote  constitutional  symptoms  than  when  this  re- 
medy has  been  used,  especially  when  its  effects  have  been  carried  to  an  in- 
ordinate extent,  as  evinced  by  profuse  salivation.  The  occurrence  of  tertiary 
syphilis,  under  such  circumstances,  is  not  only  probable,  but  the  chances  are 
that,  if  it  do  break  out,  it  will  show  itself  in  the  very  worst  form,  by  estab- 
lishing a  sort  of  mercurio-syphilitic  diathesis,  which  it  is  extremely  difficult, 
if  not  impossible,  to  eradicate  completely  from  the  system. 

The  immediate  development  of  tertiary  syphilis  is  often  remarkably  influ- 
enced by  the  habits  and  state  of  health  of  the  individual.  It  is  impossible 
to  say  how  long  the  specific  virus  might  lie  dormant  in  the  system  if  the 
subject  of  it  were  entirely  free  from  the  prejudicial  influences  of  surrounding 
agents.  Exposure  to  cold  is  usually  accused  of  being  one  of  the  most  com- 
mon exciting  causes  of  the  complaint,  and  yet  it  is  notorious  that  the  inhabi- 
tants of  the  South  Sea  Islands  and  other  tropical  regions  are  extraordinarily 
prone  to  all  kinds  of  constitutional  syphilis.  There  can  be  no  doubt,  however, 
that  the  poison  is  often  fanned  into  activity  by  the  hardships  of  our  northern 
winters  and  by  a  residence  in  damp  cellars,  or  moist,  ill-ventilated,  under- 
ground apartments,  especially  when  this  mode  of  life  is  conjoined  with  all 
kinds  of  dissipation  and  intemperance,  loss  of  sleep,  and  an  impoverished 
diet.  Although  it  is  extremely  probable  that  no  state  of  the  system,  how- 
ever near  it  may  approach  to  the  normal  standard,  can  ever  entirely  prevent 
the  development  of  tertiary  syphilis,  when  once  the  poison  has  taken  posses- 
sion of  it,  yet  there  can  be  no  doubt  that  an  individual  so  circumstanced  will, 
other  things  being  equal,  be  much  less  likely  to  suffer  than  one  who  is  differ- 
ently situated,  or  who  gives  himself  up  to  the  unbridled  indulgence  of  his 
passions. 

The  matter  furnished  by  ulcers,  abscesses,  and  suppurating  surfaces,  con- 
sequent upon  tertiary  syphilis,  is  not  inoculable  ;  the  specific  virus  has  been 
completely  changed  in  its  properties,  and  no  case  has  ever  occurred  where  it 
was  capable  of  infecting  the  tissues  of  a  healthy  person  by  direct  contact.  It 
is  also  believed  that  the  disease  is  not  hereditarily  transmissible  ;  but  although 
this  be  true  in  the  ordinary  sense  of  the  term,  yet  it  is  extremely  probable 
that  the  offspring  of  such  an  individual  are,  if  not  actually  imperfectly  de- 
veloped, naturally  predisposed  to  various  kinds  of  cachectic  affections,  parti- 
cularly to  scrofula  and  scurvy,  by  which  life  is  rendered  miserable  and  often 
cut  off  prematurely,  the  constitution  being  unable  to  endure  the  hardships 
incident  to  ordinary  pursuits. 
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The  prognosis  of  tertiary  syphilis  is  always  grave.  Whatever  form  it  may 
assume,  it  is  extremely  difficult  to  dislodge  it  effectually  from  the  system,  or 
to  effect  a  radical  permanent  cure.  Relapses  are  of  constant  occurrence  from 
the  most  trivial  exposure,  or  the  least  disorder  of  the  digestive  organs,  and 
few  patients,  however  skilfully  they  may  have  been  treated,  are  afterwards 
ever  entirely  free  from  rheumatic  pains,  proneness  to  cold,  and  stiffness  of 
the  joints.  In  fact,  although  recovery  undoubtedly  occasionally  does  take 
place,  yet  in  most  cases  the  constitution  remains  in  an  enfeebled  and  crippled 
condition,  remarkably  subject  to  attacks  of  other  diseases. 

Tertiary  syphilis  often  proves  fatal,  although  not  nearly  as  frequently  as 
prior  to  the  discovery  of  the  use  of  iodide  of  potassium,  death  generally 
occurring  from  local  irritation  and  constitutional  exhaustion.  Many  of  those 
who  recover  are  horribly  disfigured,  some  from  pock  marks,  some  from  the 
loss  of  the  nose  and  palate,  and  some  from  anchylosis  of  a  joint. 

2.    SYPHILIS  OF  THE  THROAT  AND  MOUTH. 

Tertiary  affections  of  the  throat  and  mouth  are  by  no  means  uncommon  ; 
they  supervene  at  an  indefinite  period  after  chancre,  and  manifest  themselves 
in  characteristic  ulcers,  which,  if  permitted  to  go  on,  gradually  spread  to  the 
palate  and  maxillary  bones,  which,  together  with  the  soft  parts,  are  some- 
times destroyed  to  a  most  frightful  extent,  the  buccal  and  nasal  cavities 
being  perhaps  laid  into  one  immense  cavern.  In  some  of  these  cases  large 
portions  of  the  alveolar  process  of  the  maxillary  bone  are  necrosed,  followed 
by  the  loss  of  many  of  the  teeth,  and  a  similar  fate  may  be  experienced  by 
the  ascending  process  and  ungual  bone,  thus  implicating  and  endangering 
the  lachrymal  sac  and  its  canals.  The  nature  of  the  disease  is  readily  ascer- 
tained by  ocular  inspection  and  the  altered  state  of  the  voice. 

Tertiary  syphilis  of  the  tongue  generally  appears  in  the  form  of  ulcers,  or 
fissures,  the  latter  of  which  are  sometimes  of  enormous  extent  and  depth, 
reaching  far  into  the  substance  of  the  organ.  Specific  ulcers  are  usually 
situated  upon  the  side  of  the  tongue,  at  or  near  its  middle,  and  exhibit  the 
characteristic  features  of  venereal  sores  in  other  structures,  having  a  deep 
excavated  form  and  a  foul  surface,  with  marked  induration  of  the  base,  the 
parts  feeling,  on  being  pinched,  like  a  mass  of  fibro-cartilage.  Only  one 
such  cavity  generally  exists  ;  when  large  and  irritable,  it  may  give  rise  to 
swelling  of  the  lymphatic  glands  at  the  base  of  the  jaw.  The  history  of  the 
case,  the  foul,  excavated  character  of  the  sore,  and  the  existence  of  syphilitic 
disease  in  the  throat,  nose,  or  other  parts  of  the  body,  will  always  distin- 
guish the  lesion  from  other  affections. 

The  following  case  will  convey  a  good  idea  of  syphilitic  fissures  of  the 
tongue:— Frederick  Saxe,  a  blacksmith,  aged  twenty-eight  years,  presented 
himself  at  the  Clinic  of  the  Jefferson  Medical  College  in  July,  1857.  His 
tongue,  which  was  of  the  natural  length  and  breadth  but  much 'increased  in 
thickness,  and  excessively  hard  at  the  sides,  especially  the  left,  was  covered 
with  numerous  fissures,  of  varying  size  and  depth,  overhung  by  steep  indurated 
edges,  which  at  first  sight  concealed  them  almost  completely  from  view.  The 
largest  groove,  which  resembled  a  deep  furrow,  extended  along  the  centre  of 
the  organ,  from  a  short  distance  in  front  of  the  root  to  within  a  few  lines  of 
the  tip,  its  depth  being  nearly  half  an  inch.  The  bottom  of  each  fissure  had 
a  clean,  smooth  appearance  ;  the  mucous  membrane  of  the  tongue  generally 
was  somewhat  redder  than  natural,  but  there  was  an  entire  absence  of  pain 
and  even  soreness  under  rough  manipulation.  The  starting  point  of  the  dis- 
ease seemed  to  have  been  the  throat,  which  had  been  inflamed  for  a  long 
time;  the  uvula  had  become  elongated,  and  had  been  cut  off  weeks  ago.  The 
arches  of  the  palate  and  tonsils  were  still  a  good  deal  discolored  and  con- 
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gested.  The  tongue  had  been  in  its  present  condition  for  the  last  three 
months,  having  resisted  various  kinds  of  treatment,  without  the  disease  ap- 
parently manifesting  any  tendency  to  spread.  A  small  painful  node  existed 
on  the  right  tibia,  and  there  was  a  vesicular  eruption  with  some  itching  on  the 
face.  The  man  denied  that  he  had  ever  had  syphilis,  but  the  history  of  the 
case  and  his  present  condition  clearly  proved  that  he  was  mistaken,  or  tried 
to  deceive  me.  He  rapidly  recovered  under  the  internal  use  of  iodide  of 
potassium  with  bichloride  of  mercury,  and  the  local  application,  every  other 
day,  of  the  solid  nitrate  of  silver. 

3.    SYPHILIS  OF  THE   NOSE. 

Syphilitic  disease  of  the  nose,  or  syphilitic  ozsena,  as  it  is  occasionally 
called,  is  another  tertiary  symptom,  depending  upon  ulceration  of  the  pitui- 
tary membrane,  and  the  several  bones  of  the  nasal  fossae,  including  not  unfre- 
quently  the  proper  bones  of  the  nose.  The  morbid  action,  which  is  generally 
associated  with  marks  of  a  constitutional  taint  in  other  situations,  usually  sets 
in  at  a  very  remote  period  after  the  primary  sore,  and  lingers  on  obstinately 
for  many  years,  notwithstanding  the  best  directed  efforts  to  arrest  it,  until  it 
has  caused  the  most  extensive  havoc,  piece  after  piece  dying  and  dropping 
off  until  every  one  has  disappeared.  When  the  proper  nasal  bones  are  in- 
volved, the  whole  organ,  bridge,  cartilage,  and  skin,  may  be  destroyed.  The 
disease  is  attended  with  an  abundant  fetid  and  bloody  discharge,  and  the 
voice  has  a  peculiar  characteristic,  muffled  twang. 

The  septum  of  the  nose  is  very  prone  to  suffer  in  this  form  of  syphilis, 
giving  way,  first,  at  the  cartilaginous  structure,  and  afterwards  at  the  osseous. 
The  consequence  is  that  the  part  is  perforated  by  an  opening  of  variable  size 
and  shape,  with  sharp,  irregular  edges,  which  have  a  constant  tendency  to 
spread  until  the  greater  portion  of  the  septum  is  destroyed.  A  similar  effect 
sometimes  follows  scrofula,  and  considerable  difficulty  may  therefore  attend 
the  diagnosis.  The  chief  points  of  distinction  are  the  history  of  the  case,  and 
the  fact  that  the  ulcerative  action  is  generally  much  more  rapid  in  the  former 
than  in  the  latter  disease. 

4.    SYPHILIS  OF  THE  LARYNX. 

Syphilis  of  the  larynx  seldom  comes  on  until  a  long  time  after  the  primary 
disease,  and  may  therefore  justly  be  classed  among  the  tertiary  phenomena. 
In  most  cases,  indeed,  it  does  not  declare  itself  before  the  end  of  the  second 
year,  and  often  not  until  much  later.  It  is  generally,  but,  I  think,  erroneously 
ascribed  to  an  extension  of  disease  from  the  palate,  tonsils,  and  pharynx, 
by  continuity  of  structure  ;  on  the  contrary,  there  is  reason  to  believe  that 
it  is  usually  an  independent  affection,  commencing  in  the  larynx,  and  thence 
sometimes  passing  into  the  throat.  However  this  may  be,  its  coincidence 
with  syphilis  in  other  parts  of  the  body,  particularly  of  the  skin,  bones,  and 
fibrous  membranes,  sufficiently  stamps  its  character,  and  renders  it  easy  of 
diagnosis. 

The  disease,  beginning  in  inflammation,  soon  terminates  in  ulceration,  which 
often  continues  for  months  and  even  years  together,  the  erosive  action  being 
at  one  time  stationary,  or  on  the  very  verge  of  healing,  and  at  another 
steadily  advancing.  Confined  originally  to  the  mucous  membrane,  it  at 
length  invades  the  arytenoid  cartilages,  the  vocal  cords,  and  even  some 
of  the  muscles  of  the  larynx.  Portions  of  the  thyroid  cartilage  occasionally 
perish,  and  a  not  uncommon  occurrence  is  the  partial  destruction  of  the  epi- 
glottis. In  some  of  the  cases  of  this  disease  that  have  come  under  my  ob- 
servation, nearly  the  whole  of  this  fibro-cartilage  was  eaten  away,  nothing 
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Fig.  86. 


but  a  thick,  narrow,  stump-like  remnant  being  left  to  cover  the  glottis,  as 
illustrated  in  fig.  86,  from  a  preparation  in  my  private  collection.  The  cri- 
coid cartilage  rarely  participates  in  the  disease. 

The  ulcers  are  seldom  numerous,  unless  they  are  follicular,  when  the 
affected  surface  may  literally  be  studded  with  them  ;  in  general,  we  do  not 
find  more  than  one  or  two,  which  are  then  pretty 
large,  both  as  it  respects  their  depth  and  superficial 
area.  They  are  of  a  circular  or  oval  shape,  with 
indurated  edges  and  a  foul  bottom,  and,  in  the 
more  severe  and  protracted  cases,  they  sometimes 
penetrate  very  deeply,  opening,  perhaps,  externally. 
Such  an  occurrence  is  most  likely  to  happen  when 
there  is  extensive  destruction  of  the  thyroid  carti- 
lage. 

Occasionally  the  mucous  membrane,  instead  of 
being  ulcerated,  is  the  seat  of  granulations,  or 
syphilitic  warts,  of  a  red,  fleshy  appearance,  and 
from  the  size  of  a  small  pin-head  to  that  of  a  mus- 
tard-seed, their  number  varying  from  half  a  dozen 
to  fifteen  or  twenty ;  they  are  usually  most  con- 
spicuous around  the  vocal  cords,  and  apparently 
consist  in  a  hypertrophous  condition  of  the  mucous 
crypts  which  naturally  exist  in  the  interior  of  the 
vocal  tube. 

The  symptoms  of  syphilitic  disease  of  the  larynx 
are  generally  well  marked,  particularly  when  it  has 
made  considerable  progress,  or  when  it  presents 
itself  in  the  form  of  ulceration.  Besides  the  wan, 
emaciated,  and  cachectic  appearance  of  the  patient, 
which  is  itself  almost  sufficient  to  point  out  the 
nature  of  the  affection,  there  is  a  hoarse,  husky, 
characteristic  state  of  the  voice,  which,  in  time,  is  re- 
duced to  a  mere  whisper,  and  eventually  completely 
lost.  The  larynx  feels  tender  on  motion  and  pressure  ;  deglutition  is  difficult 
and  painful ;  and  the  slightest  vocal  exertion  is  productive  of  severe  suffering. 
Cough  is  always  present,  frequently  to  a  most  harassing  extent;  and  in 
attempting  to  swallow  fluids  the  patient  is  frequently  seized  with  symptoms 
of  impending  suffocation.  The  matter  which  is  expectorated  is  excessively 
fetid,  often  bloody,  and  occasionally  mixed  with  fragments  of  cartilage,  its 
quantity  being  frequently  very  copious.  As  the  disease  progresses,  the" local 
and  constitutional  irritation  increases;  the  emaciation  becomes  extreme;  the 
sweats  are  copious;  and  the  patient  at  length  dies  completely  exhausted,  the 
immediate  cause  of  his  death  being,  perhaps,  inanition,  suffocation,  or  hemor- 
rhage from  the  sudden  giving  way  of  an  artery  of  considerable  size.  Long 
before  this  event,  however,  the  lungs,  pleura?,  and  bronchial  tubes  become 
seriously  involved,  and  thus  serve  materially  to  hurry  on  the  fatal  crisis. 

5.    SYPHILIS  OF  THE  EYE. 

Iritis  belongs  to  the  more  advanced  stages  of  syphilis,  being  usually  asso- 
ciated with  tubercular,  papular,  or  pustular  eruptions,  rupial  sores,  nodes 
and  rheumatism  of  the  bones,  and  ulceration  of  the  throat,  palate,  and  nose. 
It  is  characterized  by  a  fixed  and  contracted  state  of  the  pupil,  which  is 
generally  filled  with  lymph  and  displaced  upward  and  inward  ;  by  the  ap- 
pearance, upon  the  anterior  surface  of  the  iris,  of  reddish-brown  tubercles, 
or  minute  yellowish  abscesses;  and  by  severe  nocturnal  pains,  situated  deep 
in  the  eye,  forehead  and  temple.    The  disease  commonly  attacks  both  organs, 
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either  simultaneously  or  successively,  and  always  rapidly  extends  to  the  other 
structures,  as  the  cornea,  choroid,  and  retina,  involving  them  in  its  ruinous 
consequences,  few  persons  recovering  without  loss  of  sight.  As  allusion 
will  again  be  made  to  this  affection  in  the  chapter  on  the  eye,  no  further 
notice  need  here  be  taken  of  it. 

In  April,  1858,  Dr.  Addinell  Hewson  read  before  the  Pathological  Society 
of  Philadelphia,  the  history  of  a  case  of  supposed  syphilitic  retinitis,  in  a 
stout  man,  thirty-one  years  of  age,  who  had  contracted  primary  syphilis  up- 
wards of  two  years  previously.  He  had  subsequently  labored  under  loss  of 
flesh  and  strength,  alopecia,  and  sores  on  the  skin,  afterwards  followed  by 
violent  pain  in  the  left  temple,  and  dimness  of  vision  in  the  left  eye.  There 
bad  been  no  iritis.  Under  the  ophthalmoscope,  the  lens  and  vitreous  humor 
appeared  to  be  perfectly  clear,  but  the  retina  was  defective  in  translucency 
and  of  a  dirty  tint,  its  surface  being  extensively  sprinkled  with  small  white, 
yellowish-white,  or  reddish  points,  of  a  globular  shape,  and  strongly  resem- 
bling the  condylomata  of  syphilitic  iritis.  The  optic  nerve  was  changed  in 
color,  and  the  vessels  of  the  retina  were  somewhat  varicose. 

6.    SYPHILIS  OF  THE  EAR. 

Syphilis  of  the  ear  is  uncommon.  Patients  of  a  broken-down  constitution 
and  of  intemperate  habits  are  most  liable  to  suffer.  The  disease  frequently 
conies  on  in  the  form  of  sudden  deafness,  attended  with  aching  pain,  and 
evidently  consists  of  inflammation  of  the  tympanal  membrane,  which,  upon 
inspection,  is  found  to  be  red  and  abnormally  vascular,  and,  in  time,  to  be- 
come more  or  less  opaque.  If  the  morbid  action  be  not  soon  arrested  it  may 
eventuate  in  ulceration,  followed  by  complete  destruction  of  the  membrane, 
and  permanent  deafness.  In  the  worst  forms  of  the  disease,  the  Eustachian 
tube,  the  middle  ear,  and  even  the  petrous  portion  of  the  temporal  bone 
become  involved. 

The  diagnosis  is  usually  sufficiently  easy,  the  most  reliable  points  being 
the  coexistence  of  syphilis  in  other  parts  of  the  body,  the  comparative  slight- 
ness  of  the  pain,  which  is  much  less  than  in  ordinary  myringitis,  and  the 
amenability  of  the  disease  to  specific  treatment.  The  affection  evidently  ap- 
pertains to  the  earlier  tertiary  group. 

Syphilis  of  the  ear  must  be  managed  upon  the  same  general  principles  as 
syphilis  of  other  organs.  The  great  remedies  are  mercury  and  potassium, 
aided  by  leeches,  blisters,  and  mildly  astringent  injections. 

1.    SYPHILIS  OF  THE  SKIN. 

Ulcers  of  the  skin,  or  rupial  sores,  may  be  a  sequence  of  secondary  syphilis, 
but  in  general  they  are  among  the  more  remote  effects  of  the  tertiary  form 
of  the  disease,  coming  on,  in  most  cases,  several  years  after  the  primary 
affection.  They  usually  coexist  with  nodes  and  rheumatic  pains,  or  with 
ulceration  of  the  throat,  nose,  and  larynx,  or  with  all  these  ailments  combined, 
and  are  nearly  always  preceded  by  scaly  eruptions,  pustules,  papules,  or 
tubercles.  Persons  of  a  broken,  infirm,  and  cachectic  constitution  are  their 
most  common  subjects,  and  those  in  whom  they  commit  the  greatest  ravages. 

Much  diversity  exists  in  regard  to  the  situation  and  character  of  these 
cutaneous  ulcers.  They  are  most  frequently  found  on  the  extremities,  espe- 
cially the  inferior;  they  are  also  sufficiently  common  on  the  forearm  and 
elbow,  and  on  the  scalp,  forehead,  and  temple.  Their  size  ranges  from  that 
of  a  split  pea  to  that  of  the  crown  of  a  hat,  their  shape  being  usually  circular 
or  oval,  although  sometimes  it  is  extremely  irregular  from  two  adjoining  sores 
being  connected  or  running  into  each  other.     The  edges  are  nearly  always 


424  SYPHILIS. 

callous,  everted,  and  more  or  less  ragged  ;  the  surface  is  excavated,  covered 
with  a  greenish,  pultaceous  matter,  and  exquisitely  sensitive;  while  the  dis- 
charge, which  is  often  very  profuse,  is  thin,  ichorous,  and  offensive,  frequently 
excessively  so.  It  is  not  often  that  we  notice  anything  like  a  distinct,  well- 
defined  areola  ;  such  an  occurrence  is  seen  only  in  rare  cases,  but  in  most 
instances  there  is  marked  inflammation  with  redness  and  induration  in  the 
parts  immediately  around.  The  largest  of  these  ulcers  generally  occur  on 
the  shoulder,  side,  and  buttock,  and  it  is  amazing  what  an  immense  size  they 
may  attain.  Numerous  small  ulcers  of  this  kind  occasionally  exist  in  groups, 
giving  the  surface  a  peculiar  worm-eaten  appearance.  In  some  cases,  again, 
the  ulcers  have  a  serpiginous  arrangement ;  in  another  class  of  cases  they  are, 
perhaps,  very  much  undermined  ;  and  now  and  then  two  large  ulcers  are 
connected  together  by  a  sort  of  cutaneous  bridge.  In  fact,  there  is  no  end 
to  the  diversities  of  their  configuration.  Finally,  they  may  be  quite  super- 
ficial, or  so  deep  as  to  involve  the  subjacent  cellular  tissue,  and  even  the 
fascia),  muscles,  tendons,  and  bones. 

Rupial  ulcers  often  continue  for  an  indefinite  period,  sometimes  partially 
cicatrizing,  now  spreading,  now  indolent  or  stationary.  From  local  causes, 
as  well  as  constitutional,  they  may  take  on  almost  any  kind  of  action;  when 
the  patient  is  in  an  exhausted,  irritable  condition,  they  are  very  apt  to  be- 
come severely  inflamed,  and  to  assume  a  phagedenic,  sloughing  character, 
spreading  often  with  immense  rapidity,  both  in  diameter  and  depth.  The 
system  generally  actively  sympathizes  with  these  sores  ;  the  skin  is  dry  and 
hot,  the  pulse  small,  quick,  and  frequent,  the  appetite  impaired,  the  sleep 
destroyed,  and  the  loss  of  flesh  and  strength  excessive.  The  patient  hns  an 
old,  superannuated,  care-worn  look,  with  all  the  signs  of  a  deep-laid  syphilitic 
cachexia.  The  scars  left  by  the  healing  of  these  ulcers  are  abnormally  white, 
and  retain  for  a  long  time  a  remarkable  hardness,  with  a  tendency  to  constant 
furfuraceous  desquamation.  They  are  sometimes  very  rough,  and  prone  to 
reopen  from  the  slightest  causes. 

The  diagnosis  of  syphilitic  ulcers  is  generally  sufficiently  easy,  the  only 
affection  with  which  they  are  liable  to  be  confounded  being  the  common  non- 
specific sore.  There  is  generally  an  appearance  about  a  specific  nicer  of  the 
skin  which  at  once  stamps  its  character.  In  the  first  place,  it  is  generally 
chxmlar  or  oval,  and  of  an  excavated  shape,  with  hard,  everted  edges,  and  a 
foul  surface,  destitute  of  granulations  and  of  healthy  discharge  ;  the  surround- 
ing surface  is  indurated,  and  generally  somewhat  discolored,  the  tint  often 
resembling  that  of  copper.  Secondly,  the  sore  is  often  multiple,  occurring  in 
groups,  and  also  on  different  parts  of  the  surface ;  a  circumstance  which  is 
generally  of  itself  sufficient  to  denote  its  nature ;  for  the  ordinary  ulcer  is 
usually  solitary,  and  is  most  common  on  the  lower  extremity.  Thirdly,  the 
disease  of  the  skin  nearly  always  coexists  with  syphilitic  disease  in  other 
structures,  especially  the  periosteum  and  bones.  Finally,  the  effects  of  the 
treatment  afford  important  aid  in  doubtful  cases  ;  ordinary  ulcers  disappear- 
ing, or  soon  assuming  a  healthy,  granulating  appearance,  under  simple  anti- 
phlogistics,  rest,  and  light  diet,  whereas  specific  ulcers  always  require  the  use 
of  iodide  of  potassium  and  mercury,  the  latter  often  both  internally  and  ex- 
ternally. 

These  syphilitic  affections  of  the  skin  are  admirably  illustrated  in  fig.  81. 
The  diagnosis  is  unmistakable. 

The  syphilitic  eruptions  are  sometimes  attended  with  onychia,  or  inflamma- 
tion of  the  matrix  of  the  nails,  the  latter  of  which  gradually  become  dry  and 
black,  and  eventually  drop  off,  leaving  a  foul,  excavated,  painful  ulcer,  with 
hard,  steep  edges,  and  a  very  fetid,  ichorous  discharge.  If  the  morbid  action 
be  very  severe,  or  if  it  be  not  soon  arrested,  the  matrix  will  be  completely 
destroyed,  when  there  can  of  course  be  no  reproduction  of  the  nail;  most 
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commonly,  however,  a  part  of  its  substance  survives,  and  afterwards  makes  a 
feeble  effort  at  the  formation  of  a  new  nail,  which,  in  general,  however,  is 
merely  an  ill-shaped,  stumpy,  horn-like  excrescence,  altogether  different  from 
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the  original  structure.  The  diagnostic  signs  of  the  disease  are  the  copper- 
colored  appearance  of  the  surface  immediately  around  the  ulcer,  and  marks 
of  syphilis  in  other  regions  of  the  body.  The  lesion  occasionally  does  not 
appear  until  may  months  after  the  primary  sore,  thus  bringing  it,  properly 
speaking,  under  the  head  of  tertiary  symptoms. 

8.    SYPHILIS  OP  THE  OSSEOUS  SYSTEM. 

Affections  of  the  periosteum  and  bones  belong  to  the  latter  order  of  tertiary 
syphilis,  and  they  may  declare  themselves  in  various  forms,  of  which  the 
most  important  are  nodes,  or  soft  tumors,  inflammatory  hypertrophy,  exosto- 
sis, caries,  and  necrosis.  These  affections  may  come  on  at  any  time  after  the 
eighteenth  month  from  the  date  of  the  primary  sore,  but  in  the  great  majority 
of  cases  they  do  not  show  themselves  until  after  the  lapse  of  at  least  twice 
that  period.  They  are  most  liable  to  occur  in  persons  of  a  scrofulous  and 
cachectic  constitution,  and  in  those  whose  health  has  been  destroyed  by  habit- 
ual intemperance,  constant  exposure,  and  deficient  alimentation,  leading  to 
an  impoverished  state  of  the  blood  and  protracted  derangement  of  the  secre- 
tions. The  idea  is  now  generally  prevalent  that  diseases  of  the  periosteum 
and  bones,  especially  in  their  more  severe  forms,  are,  in  great  measure,  limited 
to  those  persons  who  have  undergone  severe  courses  of  mercury  for  their 
cure;  and  in  this  opinion  the  results  of  my  experience  induce  me  fully  to 
concur.  Of  the  many  cases  of  tertiary  syphilis  of  the  osseous  tissue  that 
have  fallen  under  my  observation  nearly  all  had  taken  mercury  in  large  quan- 
tity, and  the  few  who  had  been  treated  without  that  remedy  had  suffered 
comparatively  little,  except  where  there  was  a  marked  strumous  diathesis, 
which  never  fails,  I  think,  to  aggravate  the  effects  of  the  ingrafted  disease. 
It  would  thus  appear,  at  first  sight,  that  this  metal,  by  combining  with  the 
specific  poison,  was  capable  of  essentially  modifying  its  action,  if  not  of  form- 
ing a  new  virus,  more  potent  and  destructive  than  the  original.  But  it  is  not 
necessary  to  have  recourse  to  such  an  explanation  ;  it  is  sufficient  to  know 
that  the  action  of  mercury,  when  carried  to  an  inordinate  extent,  is  a  most 
powerful  depressant,  the  effect  of  which  is  felt,  for  a  long  time,  by  the  whole 
system,  by  the  blood  not  less  than  by  the  solids.  A  species  of  physical  de- 
gradation of  the  entire  organism  is  thus  engendered,  which  cannot  fail  to 
predispose  it,  in  no  slight  degree,  to  the  injurious  operation  of  morbific 
agents,  whether  acting  within  the  system,  or  impressing  it  from  without, 
through  the  medium  of  the  cutaneous  and  mucous  surfaces.  Instead,  there- 
fore, of  supposing  that  a  new  poison,  or  a  sort  of  a  syphilitico-mercurial 
virus,  is  formed  under  these  circumstances,  it  will  be  found  to  be  more  in 
accordance  with  the  established  facts  of  pathology  to  conclude  that  the  fright- 
ful ravages  so  often  committed  in  tertiary  syphilis,  after  the  inordinate  use  of 
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mercury,  upon  the  osseous  tissue,  are  the  result,  exclusively,  of  the  deterio- 
rating influence  of  this  metal  upon  the  general  system,  whereby  the  more 
feebly  organized  structures,  as  the  bones  and  their  investing  membrane,  are 
rendered  peculiarly  prone  to  a  bad  form  of  inflammation,  which,  if  not  early 
checked,  often  leads  to  the  most  serious  consequences. 

Tertiary  syphilis  is  met  with  only  in  certain  bones,  chiefly  in  the  superfi- 
cial, or  in  those  least  protected  by  soft  parts,  as  the  tibia  and  fibula,  the  ulna, 
clavicle,  and  bones  of  the  skull,  nose,  palate,  and  upper  jaw.  In  rare  cases, 
almost  every  piece  of  the  skeleton  is  involved,  either  simultaneously  or  suc- 
cessively ;  some  in  nodes,  some  in  caries,  some  in  necrosis,  and  some  in  exos- 
tosis. 

Nodes  occur  chiefly  upon  the  tibia,  ulna,  and  skull,  particularly  the  frontal 
and  parietal  bones.  They  present  themselves  as  circumscribed,  semi-solid 
swellings,  of  an  ovoidal  shape,  somewhat  elastic  to  the  touch,  and  from  half 
an  inch  to  an  inch  and  a  half  in  diameter.  So  far  as  we  are  able  to  deter- 
mine, they  always  begin  beneath  the  periosteum,  upon  the  surface  of  the  bone, 
as  an  inflammation,  which  is  soon  followed  by  the  deposition  of  a  remarkably 
gummy  substance,  of  a  light,  turbid,  or  greenish  hue,  and  of  the  nature  of 
cacoplastic  lymph.  In  many  cases  this  is  the  only  substance  found  in  the 
swelling;  in  others,  however,  it  contains,  in  addition,  a  considerable  quan- 
tity of  serum  or  of  pus,  or  the  gummy  matter  may  be  entirely  absent,  and 
the  tumor  be  occupied  by  an  imperfectly  elaborated  pus.  The  periosteum 
and  bone,  at  the  seat  of  the  node,  are  both  inflamed,  softened,  and  ulcerated  ; 
and  as  the  tumor  extends,  the  superincumbent  structures,  participating  in 
the  morbid  action,  become  red  and  painful,  and  ultimately  yield  at  the  most 
prominent  point,  thus  allowing  the  pent-up  fluid  an  opportunity  of  escaping, 
although  generally  in  a  very  imperfect  manner,  and  not  without  severe  suf- 
fering. 

A  node  is  essentially  an  abscess  of  the  fibrous  and  osseous  tissues,  the  con- 
sequence of  a  specific  inflammation,  and  occupied  by  an  imperfectly  elaborated 
pus,  or  a  mixture  of  pus  and  plasma.  Its  course  is  always  chronic,  and  the 
pain  which  attends  it  is  peculiar,  being  of  an  intermittent,  neuralgic  cha- 
racter, subject  to  violent  nocturnal  exacerbations.  The  general  health  is 
always  disordered,  and,  if  the  swelling  is  large,  considerable  constitutional 
disturbance  is  apt  to  be  present.  In  many  cases,  nodes  co-exist  in  different 
pieces  of  the  skeleton.     The  skull  is  sometimes  studded  with  them. 

A  node  may  not  only  ulcerate,  but  also  mortify ;  and  after  it  has  become 
an  open  sore,  it  may  take  on  an  almost  endless  variety  of  morbid  actions,  in- 
cident to  syphilis  in  other  structures.  Thus,  it  may  be  excessively  irritable, 
be  invaded  by  phagedena  or  gangrene,  burrow  extensively  among  the  sur- 
rounding tissues,  be  complicated  with  serious  disease  of  the  osseous  tissue,  or, 
lastly,  be  indolent  and  indisposed  to  heal. 

Caries  of  the  bones  is  most  commonly  met  with  in  the  long  bones  of  the 
extremities,  as  in  the  tibia  and  ulna,  in  the  skull,  and  in  the  palate,  maxil- 
lary, nasal,  turbinated,  and  ethmoid  bones,  together  with  the  vomer;  in  all 
of  which  it  is  not  unfrequently  conjoined  with  necrosis,  whole  pieces  dying 
and  sloughing  away,  so  as  to  cause  the  most  frightful  mutilation  and  disfigure- 
ment. These  ravages  are  generally  most  conspicuous  about  the  countenance, 
especially  when  the  disease  attacks  and  destroys  the  proper  bones  of  the  nose, 
which  then  cave  in,  and  cause  that  remarkable  flattening  of  the  face  so 
characteristic  of  the  effects  of  tertiary  syphilis.  In  many  cases  the  turbi- 
nated bones,  the  ethmoid,  and  vomer  are  separated,  so  as  to  convert  the 
nasal  fossae  into  one  immense  cavity  ;  and  instances  occur  where,  in  conse- 
quence of  the  destruction  of  the  palate  and  maxillary  bones,  the  mouth  and 
nose  communicate  with  each  other.  In  the  long  bones  of  the  extremities, 
the  caries  and  necrosis  are  generally  superficial,  the  dead  portions  coming 
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away  in  the  form  of  exfoliations,  the  central  parts  of  these  pieces  seldom 
participating  in  the  morbid  action  to  an  extent  sufficient  to  cause  their  de- 
struction. 

The  adjoining  cut,  fig.  88,  from  Druitt,  affords  a  graphic  illustration  of 
caries  of  the  bones  of  the  skull,  which,  as  in  a  case  that  came  under  my 
observation  many  years  ago,  are 
sometimes  completely  riddled,  so  as 
to  give  them,  throughout,  a  cribri- 
form appearance. 

Syphilitic  hypertrophy  of  the  os- 
seous tissue  is  extremely  common, 
and  sometimes  involves  the  greater 
number  of  pieces  of  the  skeleton  ; 
the  bones,  however,  which  are  most 
liable  to  be  attacked  are  the  tibia, 
fibula,  femur,  ulna,  radius,  and  cra- 
nium. The  lesion  occurs  either  as 
an  exostosis,  or  as  a  diffused  swell- 
ing, which,  when  it  affects  the  whole 
length  and  thickness  of  a  bone,  as- 
sumes the  name  of  general  hyper- 
trophy. The  mode  of  formation 
of  a  syphilitic  exostosis  presents 
nothing  peculiar,  and  need  not, 
therefore,  claim  any  special  atten- 
tion ;  it  evidently  takes  its  rise  in 
a  deposit  of  plasma,  which  serves 
as  a  nidus  for  the  future  growth, 
the  ossific  process  passing  through 
the  same  phases  as  in  the  natural  skeleton.  The  tumor  is  usually  knobby  and 
irregular,  with  a  broad  base,  and  a  rough  scabrous  surface.  In  cases  of  long 
standing,  it  is  nearly  always  of  a  hard,  ivory  consistence. 

The  more  common  variety  of  hypertrophy  is  the  diffused  or  general,  of 
which  the  best  specimens  are  usually  seen  in  the  bones  of  the  leg,  thigh,  and 
forearm,  which  are  often  nearly  twice  the  natural  thickness  and  of  extraor- 
dinary weight  and  firmness.  A  section  of  such  a  piece,  seen  in  fig.  89,  from 
a  specimen  in  my  cabinet,  shows  that  the  spongy  substance  has  been  corn- 
Fig.  89. 


Syphilitic  caries  of  the  skull. 


General  syphilitic  hypertrophy  of  the  femur;  internal  structure. 

pletely,  or  almost  completely  replaced  by  solid  osseous  matter,  that  the 
medullary  canal  has  been  obliterated,  and  that  the  compact  structure  has 
acquired  a  closeness  of  texture  almost  equal  to  that  of  ivory.  The  Haver- 
sian tubes  are  for  the  most  part  obliterated,  or  greatly  changed  in  their  size 
and  shape,  and  the  outer  surface  of  the  bone,  as  seen  in  fig.  90,  is  remark- 
able for  its  roughness,  its  appearance  bearing  a  striking  resemblance  to  that 
of  a  worm-eaten  tree.  The  skulls  of  persons  laboring  under  tertiary  syphi- 
lis are  sometimes  astonishingly  hypertrophied.  In  a  specimen,  presented  to 
me  several  years  ago  by  Dr.  Cochran,  of  Louisiana,  the  cranial  bones  are 
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throughout  at  least  half  an  inch  in  thickness ;  the  different  pieces  are  com- 
pletely fused  together  without  any  trace  of  suture  or  of  diploe,  and  their 
consistence  and  density  are  almost  equal  to  those  of  ivory. 


Fig.  90. 


General  syphilitic  hypertrophy  ;  external  characters. 

The  periosteum  is  variously  affected  in  syphilitic  diseases  of  the  bones ;  in 
the  more  inflammatory  lesions  it  is  generally  very  vascular,  soft,  and  spongy, 
at  the  same  time  that  it  is  considerably  thickened,  and  easily  detached  from 
the  subjacent  surface.  In  hypertrophy,  especially  the  diffused  form,  the 
principal  alterations  are  thickening  and  induration,  with  a  tendency,  here 
and  there,  to  ossification.  Instead  of  being  easily  separated  from  the  affected 
bone,  as  it  is  in  the  more  acute  affections,  the  membrane  always  adheres  to 
it  with  extraordinary  firmness. 

The  various  syphilitic  affections  of  the  bones,  but  especially  diffused  hyper- 
trophy, are  all  attended  with  more  or  less  disturbance  of  the  general  health, 
and  deep-seated,  excruciating  pains.  These  pains,  from  the  fact  that  they  are 
always  worse  at  night,  have  earned  for  themselves  the  title  of  nocturnal, 
although  they  are  rarely  entirely  absent  even  in  the  day;  they  are  also  fre- 
quently called  syphilitic  rheumatic  pains.  They  are  generally  of  a  dull, 
heavy,  aching,  or  gnawing  character,  and  begin  to  increase  in  severity  the 
moment  the  patient  becomes  warm  in  bed  ;  they  may  continue  all  night,  or 
go  off  in  a  few  hours,  but  while  they  last  the  patient  has  no  sleep  or  comfort 
of  any  kind.  Not  unfrequently  they  are  of  a  neuralgic  nature  ;  excessively 
keen,  darting,  and  coming  on  in  nightly  paroxysms.  While  they  exist,  the 
affected  bones  are  generally  exquisitely  tender  and  intolerant  of  manipulation. 

9.    SYPHILITIC  ORCHITIS. 

Syphilis  of  the  testicle  must  be  classed  among  the  tertiary  symptoms,  since 
it  rarely  comes  on  until  a  long  time  after  the  primary  sore.  The  average 
period,  in  the  cases  that  have  fallen  under  my  notice,  was  from  two  to  four 
years ;  but  it  not  unfrequently  happens  that  the  enlargement  does  not  show 
itself  until  after  the  lapse  of  eight,  ten,  or  even  twelve  years.  It  is  usually 
associated  with  syphilis  of  other  parts  of  the  body,  particularly  the  bones, 
joints,  throat,  nose  and  skin,  the  latter  of  which  is  often  extensively  ulcerated 
and  otherwise  disordered.  These  complications,  which  are  seldom  entirely 
absent  in  any  case  of  syphilitic  orchitis,  are  especially  liable  to  occur  when 
the  tertiary  affection  breaks  out  long  after  the  primary  one,  and  they  are 
always  denotive  of  an  infirm  cachectic  state  of  the  system,  induced  by  long 
suffering,  neglect,  or  bad  treatment,  or  all  these  causes  combined. 

The  disease  almost  always  involves  both  testicles,  either  simultaneously  or 
successively,  although  seldom  in  an  equal  degree  ;  and,  as  it  proceeds,  it  is 
sure  to  extend  to  the  epididymis,  so  that,  in  time,  the  two  structures  form 
one  inseparable  mass.  The  swelling  is  characterized  by  extraordinary  weight 
and  hardness,  the  affected  organ  resting  upon  the  hand  like  a  heavy  solid 
body,  and  requiring  constant  support  to  prevent  it  from  causing  a  sense  of 
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dragging.  When  the  disease  has  reached  its  maximum,  the  testicle  is  often 
six  or  eight  times  the  normal  bulk.  The  surface  of  the  swelling  is  variable, 
though  in  general  it  will  be  found  to  be  rather  smooth,  or  but  slightly  knobby. 
The  induration  is  uniform,  except  when  there  is,  as  not  unfrequently  happens, 
an  accumulation  of  water  in  the  vaginal  tunic,  in  which  case  the  correspond- 
ing portion  will  be  soft  and  fluctuating.  The  spermatic  cord  usually  partici- 
pates in  the  disease,  being  unnaturally  hard  and  thickened.  When  the  disease 
is  of  long  standing,  the  affected  structures  lose  their  uormal  characters  com- 
pletely, either  at  particular  points,  or  throughout,  the  seminiferous  substance 
being  replaced  by  fibrous  tissue.  In  the  worst  forms  of  the  malady  tubercular 
deposits  occur,  which,  breaking  down  and  disintegrating,  lead  to  the  forma- 
tion of  unhealthy  abscesses,  and,  when  these  discharge  their  contents,  to  the 
establishment  of  fungus. 

Syphilitic  sarcocele  is  always  a  remarkably  tardy  and  painless  disease. 
It  is  only,  as  a  general  rule,  when  there  is  much  water  in  the  vaginal  tunic, 
constituting  the  complication  called  hydrosarcocele,  and  causing  constant 
pressure  upon  the  inflamed  and  degenerating  tissues,  that  the  patient  will  be 
likely  to  suffer  much,  and  then  chiefly  at  night  and  in  damp  states  of  the 
atmosphere.  When  the  swelling  is  very  large,  considerable  inconvenience  is 
usually  experienced  from  the  weight  and  bulk  of  the  organ.  The  subjects  of 
this  form  of  syphilis  are  always  thin,  pale,  and  anemic,  the  appetite  is  greatly 
impaired,  the  strength  is  wasted,  and  the  sleep  is  interrupted  by  nocturnal 
rheumatism.  Their  whole  appearance,  in  fact,  is  indicative  of  a  worn-out, 
miserable  state  of  the  system.  When  both  organs  are  extensively  diseased, 
the  individual  must  necessarily  be  impotent.  A  remarkable  feature  of  this 
form  of  syphilis  is  its  tendency  to  recur,  perhaps  again  and  again,  after  being 
apparently  relieved  by  treatment. 

Syphilitic  orchitis  can  always  be  easily  distinguished  from  common  orchitis  ; 
first,  by  the  tardy,  indolent,  and  persistent  character  of  the  swelling ;  secondly, 
by  the  simultaneous,  or  successive  involvement  of  both  organs ;  thirdly,  by 
the  co-existence  of  syphilitic  disease  in  other  parts  of  the  body,  especially  of 
nodes,  and  ulcers  of  the  skin,  nose,  and  throat ;  fourthly,  by  the  gradual  but 
certaiu  destruction  of  the  textures  and  functions  of  the  testicle ;  and,  lastly, 
by  a  careful  consideration  of  the  history  of  the  case,  particularly  of  the  cha- 
racter of  the  patient.  In  obscure  cases,  before  resorting  to  extirpation,  the 
surgeon  should  make  a  faithful  trial  of  anti-syphilitic  remedies,  otherwise  he 
may  have  occasion  to  lament  his  rashness. 

The  subjoined  case,  which  I  treated  at  the  Clinic  of  the  Jefferson  Medical 
College,  in  the  winter  of  1857,  affords  an  excellent  idea  of  the  nature,  pro- 
gress, and  termination  of  syphilitic  orchitis,  with  the  changes  experienced  by 
the  affected  organ.     It  was  drawn  up  by  Dr.  S.  W.  Gross. 

A  man,  aged  29,  had  a  fungus  of  the  right  testicle,  which  had  commenced 
four  months  previously,  as  a  small  pustule  on  the  scrotum.  He  had  con- 
tracted chancre  and  bubo  nine  years  before,  and  was  laboring  at  the  time  of 
his  admission  under  syphilitic  rheumatism,  ulceration  of  the  tibia,  and  a  slight 
eruption  upon  the  face.  The  right  testicle  began  to  enlarge,  and  to  become 
hard  and  painful  three  years  ago.  The  left  organ  was  also  diseased,  but  in 
a  less  degree.  The  general  health  was  much  impaired.  The  fungus,  above 
alluded  to,  was  about  the  size  of  a  half  dollar,  and  the  seat  of  an  offensive, 
ichorous,  and  profuse  discharge,  as  well  as  of  severe  pain,  especially  at  night. 
Being  satisfied,  from  a  careful  examination,  that  the  organ  was  hopelessly 
destroyed,  I  had  no  hesitation  in  removing  it.  The  dissection  verified  the  cor- 
rectness of  my  diagnosis.  The  tubular  structure  was  completely  annihilated, 
a  fibrous  substance,  of  a  pale  yellowish  color  and  dense  consistence,  occupying 
its  place.  At  the  posterior  part  of  the  epididymis  was  an  abscess,  about  the 
volume  of  a  small  hickory-nut,  filled  with  a  tough,  yellowish,  cheesy-looking 
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matter,  bearing;  a  close  resemblance  to  tubercular  deposit,  The  wound  soon 
healed,  and  under  the  use  of  iodide  of  potassium  and  bichloride  of  mercury, 
aided  by  a  nutritious  diet,  the  patient  rapidly  improved  in  health  and  spirits 
A  year  previously  to  this,  I  performed  a  similar  operation  upon  a  middle-aged 
man,  who  had  also  labored  for  a  long  time  under  tertiary  syphilis.  The  fungus 
was  of  large  size,  and  the  testicle  was  completely  degenerated  into  fibrous 
tissue.  Whenever  syphilitic  orchitis  is  of  long  standing,  whether  it  is  accom- 
panied or  not  by  fungus,  it  will  generally  be  found  that  its  tubular  substance 
is  irretrievably  destroyed. 

10.    CONDYLOMATOUS  GROWTHS. 

Condylomata  of  the  skin,  or  of  the  skin  and  mucous  membrane,  usually 
described  by  the  French  syphilographers  under  the  name  of  mucous  tuber- 
cles, occasionally  arise  as  a  consequence  of  venereal  contamination.  They 
consist  in  the  development  of  various  sized  excrescences,  of  a  flat  and  rather 
broad  appearance,  occurring  either  in  groups  or  in  isolated  tubercles,  and 
dependent  essentially  upon  a  hypertrophied  condition  of  the  integuments.  It 
is  difficult  to  assign  to  this  disease  its  precise  rank  in  the  order  of  syphilitic 
phenomena,  or  even  to  affirm,  with  certainty,  that  it  is  always  plainly  of  a 
syphilitic  character.  There  are  not  wanting  surgeons  of  great  eminence  who 
do  not  hesitate  to  assert  that  these  condylomata  may  be  produced  by  the 
contact  of  gonorrhceal  matter,  or  by  acrid  vaginal  and  other  secretions  not 
specific  in  any  way.  On  the  other  hand,  it  has  been  alleged  that  they  pertain, 
not  to  one  form  of  syphilis,  but  to  all  three,  now  following  chancre,  now 
secondary  syphilis,  and  now  tertiary.  As  for  myself,  I  am  inclined  to  regard 
them  as  of  a  constitutional  character,  depending  upon  the  absorption  of  the 
syphilitic  virus,  and  displaying  themselves  at  a  period  more  or  less  remote 
from  the  primary  sore ;  as  belonging,  in  fact,  rather  to  the  third  order  of 
phenomena  than  to  the  second,  and  under  no  circumstances  whatever  to  the 
first.  The  idea  of  the  constitutional  origin  of  these  bodies  is  strongly  cor- 
roborated by  the  acknowledged  fact,  that  they  always  require  a  course  of 
constitutional  treatment  for  their  permanent  eradication. 

These  excrescences  are  sometimes  a  result  of  hereditary  syphilis.  Of  this 
rare  occurrence,  I  have  witnessed  not  less  than  five  cases.  The  first  was  a 
boy,  eight  years  old,  whose  father  had  himself  had  a  similar  affection  several 
years  previously,  in  consequence  of  tertiary  syphilis,  attended  with  nodes  and 
a  scaly  eruption.  The  tubercles  existed  in  great  numbers  around  the  anus, 
and  upon  the  lower  part  of  the  perineum,  and  could  not  possibly  have  been 
better  characterized  ;  the  child  was  pale  and  somewhat  emaciated,  but  there 
was  no  other  evidence  of  constitutional  contamination.  The  mother  had 
given  birth  to  three  infected  infants,  two  before,  and  the  other  at  the  full 
period ;  the  former  were  cast  off  dead,  and  in  a  putrid  condition,  and  the 
latter  died  at  the  age  of  three  months  from  marasmus,  the  whole  body  having 
been  covered  with  scaly  eruptions,  which  were  particularly  conspicuous  on 
the  forehead,  hands,  and  feet.    All  the  other  cases  were  equally  well  marked. 

The  most  common  sites  of  condylomata  are  the  scrotum,  vulva,  perineum, 
anus,  and  buttocks,  as  exhibited  in  fig.  91.  They  also  occur,  though  unfre- 
quently,  on  the  penis,  and  in  the  folds  of  the  thigh,  in  the  axilla,  and  in  the 
ear.  They  seem  to  have  a  particular  predilection  for  parts  which  are  habi- 
tually hot  and  moist ;  for  it  is  there  that  they  are  not  only  most  frequently 
found,  but  that  they  acquire  their  greatest  and  most  rapid  development. 
Their  size  and  shape  are  very  various.  Thus,  they  may  not  be  larger  than  a 
pin-head,  or  a  mustard-seed  ;  but  on  the  other  hand,  they  often  acquire  the 
volume  of  a  filbert,  and  even  of  a  small  almond.  In  shape,  they  are  usually 
flat  with  a  broad  base,  though  not  unfrequently  the  free  portion  is  much 
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larger  than  the  adherent,  a  circumstance  which  gives  the  growths  a  pedicu- 
lated  aspect.  When  they  occur  in  groups,  as  is  very  apt  to  be  the  case,  they 
often  coalesce,  forming  thus  considerable  masses,  tuberculated  on  the  surface, 

Fig.  91. 


Condylomata. 

irregular  in  shape,  of  a  reddish  color,  and  of  a  firm,  fibrous  consistence.  The 
largest  and  worst  of  these  tumors  always  occur  at  the  margin  of  the  anus, 
and  on  the  perineum,  vulva,  and  other  parts  which,  from  the  contact  of  the 
opposing  surfaces,  are  habitually  subjected  to  friction,  heat,  and  moisture, 
which,  as  already  stated,  are  greatly  conducive  to  their  development.  In 
these  localities,  the  tumors  are  always  humid,  exhaling  a  thin,  muco-purulent 
fluid,  often  quite  abundant,  and  always  excessively  fetid.  In  those  parts,  on 
the  contrary,  where  they  are  more  exposed  to  the  air,  they  are  dry,  insensible, 
of  a  darkish  color,  and  partially  incrusted  with  scabs. 

Condylomata  often  coexist  with  other  evidences  of  a  syphilitic  taint,  espe- 
cially affections  of  the  bones,  rupial  sores,  tubercles,  and  scaly  eruptions. 
Their  course  is  variable;  sometimes  steadily  onward,  at  other  times  stationary, 
and  now  and  then  even  retrogressive.  Exercise  and  friction  always  irritate 
them,  causing  them  to  become  sore,  and  sometimes  so  exquisitely  sensitive 
as  to  deprive  the  patient  of  the  power  of  locomotion.  When  they  are  large 
and  numerous,  the  discharge  is  generally  copious  and  almost  insupportably 
offensive.     They  are  rarely  accompanied  by  febrile  symptoms. 

It  has  been  supposed  that  the  discharge  furnished  by  these  excrescences  is 
contagious,  and,  consequently,  capable,  by  inoculation,  of  producing  a  similar 
disease.  A  great  deal  of  plausible  testimony  has  been  adduced  in  favor  of 
this  opinion,  by  surgeons  holding  the  highest  position  as  observers  and  men 
of  talent;  but  the  notion  has  always  appeared  to  me  to  be  untenable,  on  the 
ground  that  these  bodies,  being  always  the  result  of  a  constitutional  vice,  are 
not  capable  of  yielding  any  specific  virus.  When  they  coexist  with  chancre, 
the  occurrence  of  infection  during  sexual  intercourse  is  easily  explicable. 

The  diagnosis  of  condylomata  cannot  be  mistaken.  The  situation  of  the 
excrescences,  their  peculiar  shape,  their  chronic  character,  and  their  fetid 
secretion  all  serve  to  give  them  a  distinctive  character.  Corroborative  testi- 
mony is  often  furnished  by  the  history  of  the  case  and  the  coexistence  of 
syphilis  in  other  parts  of  the  body. 
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The  treatment  of  tertiary  syphilis  reposes  upon  broad,  scientific,  and  philo- 
sophical principles,  and  may  therefore  generally  be  pursued  with  a  positive 
certainty  of  affording  great  relief,  if  not  of  ultimately  effecting  a  radical  cure. 
Even  the  worst  cases  may  usually  be  immensely  benefited  in  a  very  short 
time  under  the  modern  system  of  treatment;  and  I  have  repeatedly  seen 
patients,  apparently  on  the  very  verge  of  the  grave,  who  had  not  enjoyed  a 
comfortable  night's  sleep  for  years,  and  whose  bodies  had  been  sadly  deformed 
and  racked  by  pains,  raised  to  health  and  usefulness  by  a  few  doses  of  medi- 
cine. The  remedy  to  which  we  are  indebted  for  these  wonderful  effects  is 
the  iodide  of  potassium,  which,  if  there  be  such  a  medicine  as  a  specific,  is 
unquestionably  entitled  to  that  distinction.  Experience  has  shown  that  it  is 
capable  of  performing  for  tertiary  syphilis  what  quinine  is  for  intermittent 
fever,  or  arsenic  for  neuralgia.  It  is  the  remedy  par  excellence  in  tertiary 
syphilis;  a  modern  discovery  of  stupendous  consequence  to  the  human  race; 
a  remedy  without  which  it  would  be  impossible  to  treat  this  disease  with  any 
prospect  whatever  of  success  in  almost  any  case,  however  simple.  Let  me 
not,  however,  in  making  these  broad  statements,  be  misunderstood.  I  do 
not  wish  to  assert  that  iodide  of  potassium  is  absolutely  infallible  ;  like 
quinine  and  other  great  remedies,  it  occasionally  disappoints  expectation  ; 
but  we  may  safely  claim  for  it  a  degree  of  certainty  which  no  other  article  of 
the  materia  medica  possesses,  as  an  antisyphilitic  agent  in  the  tertiary  stage 
of  this  affection.  I  therefore  ask  for  it,  as  has  been  done  by  many  others,  an 
undoubted  confidence  in  its  efficacy,  and  a  fair  trial  of  its  use. 

The  exhibition  of  iodide  of  potassium  may  usually  be  commenced  without 
any  preliminary  treatment ;  it  is  only  when  there  is  great  disorder  of  the 
secretions  that  any  preparation  of  the  system  will  be  necessary,  and  then  it 
need  not  generally  extend  beyond  a  single  dose  of  purgative  medicine,  and 
the  administration  of  a  full  anodyne.  The  proper  mode  of  exhibition  is  that 
of  solution  in  distilled  water,  either  alone,  or  with  some  bitter  infusion  or 
tincture,  as  hop,  gentian,  or  quassia,  such  a  combination  being  particularly 
desirable  in  the  event  of  a  gentle  tonic  being  required.  The  dose  of  potas- 
sium has  been  a  prolific  source  of  dispute.  Long  experience  has  taught  me 
that,  while  less  than  ten  grains  will  rarely  do  much  good,  there  are  few  cases 
in  which  more  than  this  quantity  is  really  ever  needed.  I  have  therefore 
found  this  to  be  a  good  average  dose,  repeated  three  times  a  day,  at  intervals 
of  eight  hours,  the  most  favorable  period  for  the  administratio*u  being  soon 
after  eating.  When  a  rapid  effect  is  required,  as  when  there  is  unusual 
urgency  of  the  symptoms,  an  additional  dose  may  be  given,  but  this  will 
seldom  be  necessary.  I  have  occasionally  exhibited  twenty,  twenty-five,  and 
even  thirty  grains  at  a  dose  thrice  daily,  but  the  effect,  instead  of  being 
gratifying,  has  generally  disappointed  me,  the  medicine  seeming  to  act  as  an 
irritant  rather  than  as  a  calmative,  as  it  always  does  when  it  agrees  perfectly 
with  the  system.  I  have  never  given  drachm  doses  of  the  article,  as  is  doue 
so  often  by  others,  and  I  should  regard  such  practice  as  altogether  unmean- 
ing, if  not  positively  prejudicial.  We  cannot  take  the  disease  by  storm  ;  the 
treatment  must  be  chronic,  in  conformity  with  the  malady  which  it  is  intended 
to  cure  ;  hence  it  requires  patience,  regularity,  and  perseverance  rather  than 
a  display  of  strength  and  heroism.  The  remedy  must  not  be  abused.  The 
practitioner  should  be  intent  upon  accomplishing  a  certain  amount  of  good 
every  day,  until  he  succeeds  in  eventually  expelling  the  implacable  foe  effect- 
ually from  the  system.  Conducted  upon  this  plan,  a  most  rapid  and  decided 
amendment  generally  occurs;  the  sleep,  appetite,  and  strength  daily  improve; 


TREATMENT    OP    TERTIARY    SYPHILIS.  433 

the  countenance  loses  its  wan,  cachectic  appearance ;  and  in  less  than  a  fort- 
night, often  indeed  in  less  than  a  week,  the  patient  looks  and  acts  like  a  new 
being,  his  whole  condition,  physical  and  mental,  evincing  the  astonishing 
change  wrought  by  the  medicine. 

Iodide  of  potassium,  especially  when  given  in  large  doses,  occasionally 
signally  disagrees  with  the  system,  rendering  it  necessary  either  to  suspend 
its  use  altogether,  or  to  administer  it  in  a  modified  form,  or  in  smaller  quan- 
tity. The  most  common  eifect  which  it  induces  is  an  irritable  condition  of 
the  air-passages,  with  a  sense  of  fulness  in  the  head  and  frontal  sinuses,  a 
thin  watery  discharge  from  the  nose,  more  or  less  sneezing,  vascular  injection 
of  the  conjunctiva,  and  a  general  feeling  of  discomfort,  the  symptoms  strongly 
resembling  those  of  a  rather  severe  coryza.  This  effect  sometimes  declares 
itself  after  the  exhibition  of  only  a  few  doses  of  the  medicine  ;  at  other  times 
it  does  not  appear  until  after  the  lapse  of  eight  or  ten  days,  or  until  the 
system  has  been  pretty  well  saturated  with  it.  In  some  cases,  depending 
evidently  upon  a  strong  idiosyncrasy,  the  smallest  quantity  almost  is  sufficient 
to  produce  excessive  discomfort,  and  an  invincible  repugnance  to  the  further 
use  of  the  remedy.  Among  the  more  uncommon  effects  to  which  the  iodide 
of  potassium  may  give  rise  are,  gastric  irritation,  diarrhoea,  salivation,  glos- 
sitis, vesicular  eruptions  of  the  skin,  excessive  diuresis,  hemorrhagic  dis- 
charges from  the  urethra  and  vagina,  and  cerebral  excitement  not  unlike 
that  occasioned  by  alcoholic  drinks. 

The  best  mode  of  counteracting  these  disagreeable  effects  of  the  medicine 
is  to  combine  it  with  an  anodyne,  as  a  small  quantity  of  morphia,  or  from  five 
to  ten  drops  of  acetated  tincture  of  opium  with  each  dose.  In  some  cases  I 
have  found  the  free  use  of  strong  hop  tea  to  answer  the  purpose,  while  in  others 
a  mere  diminution  of  the  dose  was  sufficient.  I  do  not  remember  an  instance 
in  which  I  have  been  compelled,  on  this  account,  to  abandon  the  use  of  the 
article  altogether. 

The  length  of  time  during  which  the  potassium  should  be  continued  must, 
of  course,  vary  in  different  cases  and  under  different  circumstances,  and  does 
not  therefore  admit  of  any  definite  statement.  In  the  great  majority  of  cases 
it  should  be  exhibited  for  many  weeks  and  even  for  a  number  of  months,  with 
an  occasional  intermission  of  three  or  four  days,  in  order  to  afford  the  system 
a  short  respite,  which  is  always  found  eminently  beneficial  whenever  a  medi- 
cine has  to  be  used  chronically.  An  invariable  rule  with  me  is  to  continue 
the  remedy  for  several  weeks  after  all  disease  has  apparently  vanished  ;  and 
afterwards  to  give  it  for  eight  or  ten  days  at  a  time  at  intervals  of  a  month, 
on  the  same  principle  that  we  administer  quinine  periodically  and  for  a  long 
time,  for  the  radical  cure  of  intermittent  fever. 

Iodide  of  potassium  may  sometimes  advantageously  be  combined  with 
carbonate  or  muriate  of  ammonia,  the  two  articles  being  given  in  solution,  in 
equal  proportions,  thrice  a  day.  An  eminent  Italian  practitioner,  Dr. 
Gamberini,  of  Bologna,  recommends,  as  a  substitute  for  iodide  of  potassium, 
iodide  of  sodium  and  iodide  of  ammonium.  The  latter  preparation  has  lately 
been  very  frequently  employed  by  Professor  Blackman,  of  Cincinnati,  and,  as 
he  informs  me,  with  the  most  gratifying  results.  He  prescribes  it  in  doses  of 
about  five  grains,  three  times  in  the  twenty-four  hours,  using  along  with  it, 
when  there  is  much  emaciation,  cod-liver  oil  and  generous  diet. 

Although  I  have  no  hesitation  in  declaring  that  iodide  of  potassium  alone 
will  often  cure  tertiary  syphilis,  yet  I  am  quite  satisfied,  from  personal  experi- 
ence, that  its  efficacy  is  generally  remarkably  augmented  by  the  addition  of 
a  small  quantity  of  mercury.  Indeed,  so  thoroughly  am  I  convinced  of  the 
decided  superiority  of  this  course  that  I  have  of  late  years  almost  invariably 
employed  it,  thus  greatly  abridging  the  treatment,  and  much  more  completely 
eradicating  the  disease.  The  plan  is  particularly  beneficial  when  the  affection 
vol.  i. — 28 
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is  of  long  standing,  when  it  has  deeply  penetrated  the  system,  as  shown  by 
the  existence  of  nodes,  nocturnal  pains,  and  ulcers  upon  the  skin,  and  when 
the  patient  has  been  fruitlessly  subjected  to  frequent  courses  of  the  iodide 
alone.  An  infirm,  broken  state  of  the  system  is  no  bar  to  the  use  of  mercury 
in  this  mode  of  combination  ;  on  the  contrary,  it  often  affords  the  medicine 
an  opportunity  for  its  best  display. 

The  form  of  mercury  which  I  prefer,  and  to  which  I  have  become  much  wed- 
ded, is  the  bichloride,  which  is  readily  made  soluble  by  the  iodide,  and  may 
be  given  in  doses  varying  from  the  eighth  to  the  sixteenth  of  a  grain  three 
times  a  day.  I  usually  begin  with  the  twelfth  of  a  grain,  gradually  increas- 
ing the  quantity,  if  necessary,  on  account  of  the  obstinacy  of  the  case,  to  the 
eighth  or  sixth  of  a  grain,  which  should  rarely,  if  ever,  be  exceeded  in  any 
case.  The  effects  of  the  remedy  are  of  course  carefully  watched,  the  slightest 
tendency  to  ptyalism  being  a  sign  for  its  suspension,  or,  at  all  events,  its 
more  guarded  use.  In  general,  I  have  found  it  beneficial  to  continue  the 
mineral  until  there  is  slight  tenderness  of  the  gums,  with  a  metallic  taste  in 
the  mouth,  and  to  keep  up  this  action  afterwards  for  several  weeks  by  repeat- 
ing the  dose  occasionally  as  the  effect  begins  to  flag.  In  short,  chronic  mer- 
curialization  is  wished  for,  not  acute,  which  never  fails  to  do  harm,  sometimes 
immense  and  irreparable.  After  the  mercurial  course  has  been  sufficiently 
persisted  in,  the  cure  may  be  completed  by  the  iodide  of  potassium,  now  given 
by  itself,  and  perhaps  in  reduced  doses,  simply  to  maintain  a  slight  constitu- 
tional impression. 

AVhen  the  bichloride  disagrees,  which,  however,  is  seldom  the  case,  a  good 
substitute,  although  of  inferior  value,  will  be  found  in  the  blue  mass,  the  gray 
powder,  or  the  protiodide.  Donovan's  solution,  a  compound  of  mercury, 
iodine,  and  arsenic,  may  sometimes  be  advantageously  exhibited,  the  dose 
being  from  six  to  eight  drops  three  times  a  day.  It  often  proves  serviceable 
in  relieving  rheumatic  pains  and  swellings  of  the  bones  and  periosteum. 
When  the  system  is  much  dilapidated,  the  object  is  best  attained  by  inunc- 
tion, fumigation,  or  the  vapor  bath,  the  remedy,  when  thus  introduced,  acting 
often  much  more  beneficially  and  kindly  than  when  administered  by  the 
mouth. 

The  topical  application  of  mercury  is  particularly  to  be  commended  when 
the  syphilitic  disease  is  of  unusually  long  standing ;  when  the  surface  is  covered 
with  irritable,  painful,  and  intractable  sores  ;  when  there  is  deep  involvement 
of  the  bones,  as  declared  by  the  existence  of  nodes,  diffused  swellings,  or 
caries  and  necrosis  ;  or  when  the  system  is  greatly  exhausted  by  protracted 
suffering,  want,  and  exposure,  or  long  and  injudicious  courses  of  mercury  by 
the  mouth.  Thus  employed,  its  effects  frequently  display  themselves  in  the 
most  striking  and  efficient  manner,  in  the  rapid  and  extraordinary  improve- 
ment that  follows  in  the  character  of  the  several  local  affections  and  the  con- 
dition of  the  general  system. 

The  article  which  is  usually  employed  for  inunction  is  the  simple  mercurial 
ointment,  from  a  drachm  to  a  drachm  and  a  half  being  rubbed  upon  the  in- 
side of  the  thighs  and  arms  once  a  day  until  the  constitutional  effects  of  the 
medicine  become  apparent  by  the  state  of  the  gums,  breath,  and  saliva.  I 
usually  add  a  small  quantity  of  powdered  camphor,  with  a  view  of  rendering 
the  ointment  more  soluble,  and  thereby  facilitating  its  introduction  into  the 
skin.  The  friction  should  be  very  thorough,  and  be  continued  until  the  oint- 
ment has  disappeared  from  the  surface. 

Mercurial  fumigations  may  be  conducted  in  a  very  simple  manner,  and  with 
hardly  any  expense.  All  that  is  necessary  is  a  large  comfort,  long  enough  to 
extend  from  the  floor  to  the  patient's  neck,  to  which  it  is  carefully  secured 
with  a  piece  of  tape,  so  as  to  prevent  the  fumes  from  escaping  into  the  room 
and  entering  the  sufferer's  lungs.     For  want  of  this  precaution,  suffocation 
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has  occasionally  occurred,  as  in  an  instance  which  took  place,  many  years  ago, 
at  the  Louisville  Hospital,  in  a  man  affected  with  tertiary  syphilis.  Or,  in- 
stead of  this,  the  body  may  be  surrounded  with  a  cloak  of  oil-cloth.  The 
patient,  completely  stripped,  is  seated  in  a  large  arm  chair,  or  upon  a  stool, 
beneath  which  is  placed  the  fumigating  apparatus,  consisting  of  a  common 
dinner  plate,  and  a  spirit  lamp,  arranged  in  such  a  manner  as  not  to  endanger 
the  safety  of  the  person.  The  mercurial  preparation  usually  employed  is  the 
red  sulphuret,  of  which  from  half  a  drachm  to  a  drachm  is  put  upon  the  plate 
prior  to  the  ignition  of  the  lamp.  The  operation,  which  should  not  be  re- 
peated oftener  than  once  a  day,  lasts  from  ten  to  twenty  minutes,  at  the  end 
of  which  the  patient  should  retire  to  bed,  and  cover  himself  well  up  in  order 
to  maintain  the  perspiration  usually  so  auspiciously  begun  during  the  fumiga- 
tion. Great  prostration,  however,  may  follow  this  sweating  process,  and 
hence  care  should  be  taken  not  to  carry  it  too  far,  or  to  renew  it  too  frequently. 
The  length  of  time  during  which  the  fumigation  should  be  continued  must 
depend  upon  circumstances ;  in  general,  it  will  not  be  short  of  two  or  three 
weeks. 

Another  mode  of  employing  mercury  topically  is  by  a  combination  of  fumi- 
gation with  steam,  constituting  what  Mr.  Langston  Parker,  of  Manchester, 
terms  the  mercurial  vapor  bath.  It  is  applied  after  the  same  method  as 
ordinary  fumigation,  with  this  difference,  that,  while  the  cinnabar  or  sulphu- 
ret is  volatilized  by  means  of  a  spirit  lamp,  the  steam  of  hot  water  is  con- 
veyed from  a  boiler  under  the  patient's  mantle  as  he  sits  in  his  chair. 

I  can  testify  from  considerable  experience  to  the  beneficial  effects  of  these 
two  methods  of  mercurialization,  having  effected  some  very  extraordinary 
cures  with  them  after  all  other  rational  means  of  treatment  had  failed.  I 
recollect,  in  particular,  the  case  of  a  young  gentleman  of  Arkansas,  who  was 
under  my  charge,  in  1855,  on  account  of  tertiary  syphilis  of  many  years' 
standing,  attended  with  an  enormous  amount  of  rupial  action  of  the  skin, 
one  of  the  sores  being  fully  as  large  as  a  dinner  plate,  and  with  an  infirm, 
cachectic  state  of  the  system,  who  was  promptly  cured,  comparatively  speak- 
ing, by  daily  fumigations  with  sulphuret  of  mercury,  conjoined  with  the  fre- 
quent use  of  the  tepid  bath,  a  nutritious  diet,  and  stimulants,  after  a  great 
variety  of  other  means  had  been  fruitlessly  employed.  My  impression  is  that 
this  mode  of  treatment  is  not  sufficiently  appreciated  by  the  profession  of 
this  country.  It  certainly  deserves  the  highest  encomiums.  When  there  is 
much  disorder  of  the  secretions,  derangement  of  the  alimentary  canal,  or  a 
feverish  state  of  the  system,  a  short  course  of  preliminary  treatment  will 
generally  be  necessary  before  commencing  the  fumigation  process,  as  this 
will  greatly  augment  its  efficacy.  In  all  cases  the  object  should  be  to  bring 
the  mercurial  vapor  as  fully  as  possible  in  contact  with  the  syphilitic  sores. 

Simple  and  medicated  baths  often  prove  serviceable  in  tertiary  syphilis,  not 
only  as  means  of  cleanliness,  but  by  the  direct  soothing  and  healing  influ- 
ence which  they  exert  upon  the  part  and  system.  They  are  particularly 
beneficial  in  rupial  ulcers  and  in  rheumatic  pains  of  the  bones  and  joints. 
The  emollient  bath,  prepared  by  mixing  a  basinful  of  thick  gruel,  or  twice 
that  quantity  of  wheat  bran,  with  a  suitable  quantity  of  tepid  water,  gene- 
rally proves  most  grateful.  The  common  salt-water  bath,  or  a  bath  contain- 
ing a  small  quantity  of  carbonate  of  potassa,  or  chloride  of  sodium,  is  an 
excellent  detergent  and  stimulant  in  the  foul  ulcers  of  the  skin  and  bones  so 
common  in  the  advanced  stages  of  syphilis.  Occasionally  the  water  may  be 
advantageously  impregnated  with  bichloride  of  mercury,  from  three  to  ten 
grains  of  the  salt  being  added  to  the  gallon  of  fluid,  and  the  immersion  con- 
tinued for  at  least  twenty  or  thirty  minutes.  Much  caution,  however,  is 
required,  especially  when  the  surface  is  considerably  denuded,  otherwise 
severe  ptyalism  may  arise.     Baths  containing  nitric,  hydrochloric,  or  acetic 
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acid,  are  sometimes  used,  though  of  late  they  have  gone  much  out  of  vogue, 
chiefly,  perhaps,  because  they  are  inconvenient,  and  liable,  if  proper  care  be 
not  taken  in  their  preparation,  to  cause  severe  pain. 

Besides  mercury  and  the  other  means  above  mentioned,  there  are  certain 
remedies  which,  although  usually  considered  as  being  merely  auxiliary,  are, 
nevertheless,  of  great  consequence  in  a  curative  point  of  view  in  the  treat- 
ment of  syphilis.  At  the  head  of  these  may  be  placed  a  properly  regulated 
diet,  tonics,  sudorifics,  and  anodynes,  which  deserve  the  greatest  attention  in 
every  case  of  the  disease. 

It  is  impossible  to  insist  too  strongly  upon  a  well  regulated  diet  in  the  treat- 
ment of  this  affection,  when  it  is  recollected  how  much  its  progress  and  viru- 
lence are  influenced  by  the  exhausted  and  impoverished  condition  of  the 
system  which  generally  attends  it  in  its  more  advanced  stages.  No  medicine 
can  possibly  produce  its  full  and  legitimate  effects  under  such  circumstances, 
without  the  aid  of  good,  wholesome,  and  easily  digestible  food,  stimulating 
drinks,  especially  brandy  and  whisky,  and  an  abundance  of  fresh  air.  The 
blood  must  be  enriched  and  the  solids  rebuilt  before  it  will  be  possible  to 
eradicate  the  speciGc  virus  from  the  system. 

Tonics  are  nearly  always  indicated ;  and  quinine  with  iron  will  usually  be 
found  to  answer  better  than  any  other  combination.  The  bitter  extracts,  as 
gentian  and  quassia,  are  generally  of  no  account,  except  in  so  far  as  they 
may  conduce  to  improve  the  appetite.  Occasionally  benefit  accrues  from  the 
use  of  some  of  the  acids,  particularly  the  nitric  and  hydrochloric,  either  alone 
or  conjointly,  and  diluted  with  a  large  quantity  of  water.  Formerly,  power- 
ful anti-syphilitic  properties  were  ascribed  to  these  articles,  but  it  is  probable 
that  all  the  good  they  do  is  solely  dependent  upon  their  tonic  virtues,  and 
not  upon  any  agency  they  possess  in  neutralizing  the  syphilitic  poison.  When 
much  emaciation  exists,  with  want  of  assimilative  power,  or  a  feeble  diges- 
tion, there  is  no  article  which  holds  out  greater  promise  of  usefulness  than 
cod-liver  oil,  given  in  doses  suited  to  the  state  of  the  stomach  and  the  gene- 
ral condition  of  the  system. 

Sudorifics  have  long  held  a  high  rank  in  the  treatment  of  syphilitic  affec- 
tions, under  a  supposition,  at  one  time  quite  rife,  that  they  aided  in  carrying 
off  the  venereal  poison,  thus  ridding  the  system  of  its  noxious  influence. 
Without  conceding  to  them  such  a  virtue,  which  they  certainly  do  not  pos- 
sess, there  is  no  question  as  to  their  general  usefulness  in  all  states  of  the 
economy  attended  with  obstructed  perspiration,  so  often  present  in  the  ad- 
vanced stages  of  syphilis,  particularly  when  there  is  serious  involvement  of 
the  skin.  The  object  for  which  such  medicines  are  usually  prescribed  may 
be  readily  obtained  by  the  warm,  hot,  or  steam  bath,  assisted  by  tepid  drinks, 
and  various  kinds  of  diaphoretics,  as  Dover's  powder,  antimony  and  morphia, 
and  similar  articles.  Some  caution  is  necessary  in  the  use  of  sudorifics,  lest 
injurious  debility  be  induced. 

But  of  all  the  auxiliary  remedies  now  described,  the  most  important,  in 
every  respect,  are  anodynes;  their  employment  is  absolutely  indispensable, 
and  it  is  therefore  impossible  to  assign  to  them  too  high  a  rank.  They  are, 
up  to  a  certain  stage  of  the  treatment,  of  more  consequence  even  than  food 
and  drink.  The  patient  is  not  only  not  able  to  sleep,  but  his  body  is  literally 
racked  with  pain  and  surcharged  with  irritability.  To  look  for  any  sub- 
stantial improvement,  under  such  circumstances,  from  ordinary  remedies, 
would  be  worse  than  idle  ;  it  would  be  absurd.  The  first  thing  to  be  done 
is  to  quiet  the  system  and  induce  sleep  ;  and  to  accomplish  this,  anodynes 
must  be  exhibited  in  large  and  sustained  doses,  a  grain  of  morphia,  or  its 
equivalent  of  solid  opium,  laudanum,  or  black  drop  being  given  every  eight 
or  twelve  hours,  according  to  the  effects  of  the  article.  The  manner  in  which 
anodynes  are  borne,  in  the  worst  forms  of  tertiary  syphilis,  is  often  astonish- 
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ing,  and  can  only  be  explained  by  the  irritable  condition  of  the  nervous 
system. 

I  have  not  made  any  reference  to  sarsaparilla  in  the  enumeration  of  the 
above  remedies,  simply  because  I  am  not  sure  that  its  employment  in  my 
hands  has  ever  been  productive  of  any  appreciable  benefit.  Whether  this 
has  arisen  from  bad  luck,  or  from  the  use  of  an  inferior  article,  it  is  not  in 
my  power  to  affirm  ;  I  may  state,  however,  that  I  have  employed  it  in  every 
form  and  mode  of  combination  in  which  it  is  used  in  this  and  other  countries, 
and  am  therefore  inclined  to  believe  that  it  has  been  invested  with  virtues 
which  do  not  belong  to  it,  or  which  are  due  mainly,  if  not  solely,  to  its  asso- 
ciate ingredients. 

Finally,  persons  laboring  under  tertiary  syphilis  should  live  in  a  pure,  dry 
atmosphere,  and  be  well  protected  against  cold.  When  it  is  remembered 
how  easily  the  disease  is  provoked  by  exposure  to  cold,  and  by  living  in 
damp,  underground,  and  ill-ventilated  apartments,  the  importance  of  atten- 
tion to  this  injunction  cannot  fail  to  be  fully  appreciated.  The  body  should 
be  well  covered  with  flannel,  both  in  summer  and  winter,  and  the  patient 
should  not  be  permitted  to  sit  in  the  draught. 

The  above  general  treatment  is  applicable,  to  a  greater  or  less  extent,  to 
all  forms  and  cases  of  tertiary  syphilis  whatever  ;  it  is  only  necessary,  there- 
fore, in  concluding  this  branch  of  the  subject,  to  refer  to  the  topical  measures, 
and  to  such  modifications  of  treatment  as  are  likely  to  grow  out  of  the  ana- 
tomical relations  of  the  individual  structures  and  organs  liable  to  suffer  from 
this  disease. 

There  are  certain  rules  of  treatment  which  are  applicable  to  all  local  affec- 
tions, whatever  may  be  their  site  or  extent.  Thus,  the  surgeon  does  not 
hesitate  to  remove  dead  bone,  open  abscesses,  trace  out  sinuses,  divide  fasciae 
or  aponeuroses,  and  trim  off  the  ragged,  undermined  and  impoverished  edges 
of  cutaneous  ulcers,  so  as  to  place  them  in  a  more  suitable  condition  for  speedy 
reparation.  All  this  is  self-evident,  and  only  requires  mention  to  secure  at- 
tention. Cleanliness  is  of  paramount  importance  in  all  cases,  as  it  contributes 
not  merely  to  personal  comfort,  but  also,  in  a  powerful  degree,  to  recovery. 
Fetor  is  allayed  by  the  free  use  of  the  chlorides. 

Ulcers,  fissures,  eruptions,  papules,  and  tubercles  of  the  skin  often  get  well 
with  very  little  topical  treatment;  simply,  in  fact,  under  the  use  of  iodide  of 
potassium,  or  potassium  and  mercury,  with  attention  to  cleanliness  and  other 
hygienic  observances.  When  much  inflammation  is  present,  with  a  foul  ap- 
pearance of  the  part  and  a  tendency  to  spread,  the  dilute  tincture  of  iodine 
will  come  in  play,  with  emollient  cataplasms,  or  the  warm  water-dressing, 
simple  or  medicated.  Touching  the  sores  lightly  once  a  day,  or  every  other 
day,  with  dilute  acid  nitrate  of  mercury  or  the  solid  nitrate  of  silver,  gene- 
rally astonishingly  promotes  the  cure.  Unguents  are  not  always  as  bad  as 
they  have  been  represented  to  be  in  these  cases.  I  have  often  employed  them 
with  excellent  effect,  especially  the  opiate  cerate,  the  balsam  of  Peru  ointment, 
and  the  ointment  of  the  nitrate  of  mercury,  mixed  with  six  or  eight  times  its 
bulk  of  simple  cerate.  The  mercurial  ointment,  much  diluted,  and  mixed 
with  opium,  often  makes  an  excellent  dressing  in  the  indolent  form  of  rupial 
ulcer. 

Syphilitic  onychia  is,  strictly  speaking,  a  rupial  ulcer,  and  should  therefore 
be  treated  in  the  same  manner  as  similar  sores  elsewhere.  If  abscesses  form 
under  the  nail,  they  must  be  punctured  ;  and  if  the  nail  die,  it  must  be 
removed,  or  trimmed,  if  it  overhang  and  injuriously  compress  the  diseased 
parts. 

The  topical  treatment  of  tertiary  ulcers  of  the  throat,  mouth,  and  tongue 
is  restricted  principally  to  applications  of  the  acid  nitrate  of  mercury  and 
solid  nitrate  of  silver,  made  at  first  once  a  day,  and  subsequently  every  third, 
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or  fourth  day,  according  to  the  condition  and  progress  of  the  sore.  Weak 
gargles,  or  washes  of  acetic  acid,  tannin  and  sulphate  of  copper,  chlorinated 
soda,  or  of  the  cyanuret  of  mercury,  in  the  proportion  of  from  ten  to  six- 
teen grains  of  the  salt  to  a  pint  of  some  bland,  mucilaginous  fluid,  as  linseed 
tea  or  infusion  of  elm  bark,  may  be  employed  three  or  four  times  a  day  in  the 
intervals. 

In  the  treatment  of  syphilis  of  the  nose,  our  chief  reliance  is  upon  injections 
of  weak  lotions  of  iodide  of  iron,  sulphate  of  copper  and  tannin,  tincture  of 
myrrh,  and  chlorinated  soda,  particularly  the  latter,  as  it  imparts  not  only 
a  healthy  stimulus  to  the  affected  surfaces,  but  effectually  allays  fetor,  so  dis- 
tressing and  disgusting  in  this  class  of  nasal  complaints.  Mercurial  prepa- 
rations are,  as  a  general  rule,  improper,  being  extremely  prone  to  pass  into 
the  stomach,  and  thus  occasion  salivation  ;  but  for  this  they  would  often  be 
most  beneficial.  In  using  injections  for  the  nose,  a  large  syringe  with  a  long, 
perforated  nozzle  is  required,  the  object  being  to  bring  the  fluid  in  contact 
with  every  portion  of  diseased  structure.  They  should  not  be  repeated  more 
frequently  than  thrice  a  day,  and  especial  care  must  be  taken  that  they  do  not 
distress  by  their  severity.  In  fact,  an  injection  of  the  nose  should  never  smart 
beyond  a  very  few  minutes,  and  then  only  in  a  very  slight  degree.  If  it  pains 
longer,  it  is  an  evidence  that  it  is  too  severe  to  be  beneficial. 

If  the  affected  parts  are  within  reach,  regular  and  steady  medication  may 
be  effected  with  lint  smeared  with  some  suitable  ointment  or  wet  with  some 
slightly  stimulating  lotion.  In  all  cases  the  nasal  cavities  should  be  fre- 
quently inspected  with  a  view  to  the  early  detection  and  removal  of  dead  bone. 

In  syphilis  of  the  larynx  direct  medication  may  be  attempted  by  means  of 
the  mop  wet  with  a  weak  solution — from  ten  to  twenty  grains  to  the  ounce — 
of  nitrate  of  silver,  introduced  once  every  third  or  fourth  day,  the  patient 
being  at  the  moment  partially  under  the  influence  of  chloroform  so  as  to 
render  the  parts  more  passive,  and,  consequently,  more  tolerant  of  the  opera- 
tion, which  is  otherwise  very  apt  to  prove  a  complete  failure.  When  the 
disease  is  extensive  or  the  case  urgent,  as  when  there  is  deep  ulceration  with 
excessive  difficulty  of  deglutition  and  frequent  spasm  of  the  muscles,  or 
cedeina  of  the  glottis,  nothing  short  of  laryngotomy  will  suffice,  and  should 
be  had  recourse  to  without  delay.  Direct  medication  may  then  be  made  with 
acid  nitrate  of  mercury  or  with  any  other  article  that  may  seem  expedient. 
If  warty  excrescences  be  present,  they  may  be  clipped  off  with  the  scissors, 
repullulation  being  prevented  by  escharotics  or  sorbefacients.  Dead  carti- 
lage is  removed  in  the  usual  way. 

The  great  remedy  for  syphilitic  iritis  is  mercury  pushed  in  such  a  manner 
as  to  produce  a  most  rapid  and  decidedly  salivant  effect.  No  time  is  to  be 
lost;  the  treatment  must  be  prompt  and  earnest,  with  a  view  to  the  one 
result,  or  the  eye  is  lost.  If  the  patient  be  young  or  plethoric,  blood  is 
freely  taken  from  the  arm  or  by  leeches  and  cups  from  the  temple.  Opium 
is  given  to  allay  pain  and  prevent  the  mercury  from  running  off  by  the 
bowels. 

Affections  of  the  bones  and  periosteum  of  the  extremities  are  treated  upon 
general  antiphlogistic  principles.  The  local  pain  and  swelling  are  often 
immensely  benefited  by  tincture  of  iodine,  leeches,  and  blisters,  although  in 
very  many  instances  they  readily  yield  to  the  internal  exhibition  of  iodide  of 
potassium  and  mercury.  A  node  should  not,  as  a  general  rule,  be  opened  so 
long  as  it  is  very  small,  and  unproductive  of  serious  annoyance ;  when  the 
reverse,  however,  is  the  case,  it  should  be  freely  incised,  and  so  also  if  it  be 
the  seat  of  distinct  fluctuation,  denotive  of  the  existence  of  matter.  A  good 
rule,  under  such  circumstances,  is  to  make  the  knife  graze  the  bone,  imper- 
fect division  of  the  parts  being  generally  worse  than  useless.  If  the  resulting 
ulcer  be  slow  in  healing,  it  should  be  well  blistered,  or  dressed  with  mercurial 
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ointment,  or  some  stimulating  and  anodyne  lotion.  Sometimes  the  pain  and 
tension  of  a  node  may  be  promptly  relieved  by  subcutaneous  incision,  effected 
by  means  of  a  delicate  bistoury,  carried  about  in  different  directions  and  in 
such  a  manner  as  also  to  divide  the  periosteum.  Necrosed  bone  must  be 
removed  as  soon  as  it  is  sufficiently  detached  to  admit  of  its  easy  separation  ; 
while  carious  bone  must  be  scraped  and  otherwise  managed  to  put  it  in  a 
condition  capable  of  undergoing  reparation.  Diffused  hypertrophy  rarely 
requires  any  other  than  constitutional  remedies.  Exostosis,  properly  so 
called,  is  usually  free  from  mechanical  inconvenience  ;  should  it  act  obstruct- 
ingly,  the  best  remedy  will  be  the  saw  or  pliers. 

Syphilitic  sarcocele  is  treated,  topically  speaking,  upon  the  same  general 
principles  as  swelling  of  the  testicle  from  gonorrhoea,  by  rest  of  body  and 
elevation  of  part,  leeches,  astringent  and  anodyne  fomentations,  and  mild 
mercurial  inunctions.  When  the  enlargement  is  indolent  and  rebellious, 
strapping  may  be  employed,  either  with  common  adhesive  plaster,  mercurial 
aud  ammoniac  plaster,  or  the  plaster  of  Vigo.  The  cure  is  often  retarded  in 
these  cases  by  the  presence  of  a  considerable  quantity  of  serum  in  the  vaginal 
tunic,  compressing  and  irritating  the  diseased  organ.  The  proper  remedy  is 
a  free  incision,  or  repeated  punctures.  If  abscesses  and  fungus  form,  they 
should  be  treated  in  the  ordinary  manner. 

When  the  testicle  is  fungous,  ulcerated,  and  completely  disorganized,  the 
only  resource  is  removal,  no  treatment,  either  general  or  local,  proving  of 
any  service  in  such  a  case.  But,  before  so  serious  an  operation  is  ventured 
upon,  it  should  always  be  understood  that  the  organ  is  really,  and  not  merely 
apparently,  past  recovery. 

The  treatment  of  condylomatous  growths  must  be  conducted  upon  general 
and  local  principles.  It  is  true,  topical  means  alone  will  often  cure  them 
without  difficulty  ;  but  to  effect  permanent  riddance  constitutional  treatment 
is  generally  indispensable.  The  most  efficacious  remedy,  for  this  purpose,  is 
the  iodide  of  potassium  in  union  with  the  bichloride  of  mercury,  administered 
as  in  tertiary  syphilis,  the  diet,  bowels,  and  secretions  being  at  the  same  time 
suitably  regulated.  The  specific  treatment  should  be  prolonged,  in  a  modi- 
fied manner,  for  several  weeks  after  all  disease  has  apparently  disappeared, 
the  object  being  to  break  up  all  tendency  to  recurrence. 

In  regard  to  the  topical  treatment,  cleanliness  is  a  matter  of  primary 
importance,  hardly  less  on  account  of  the  attendants  than  of  the  patient 
himself.  Free  use  must  be  made  of  tepid  water,  impregnated  with  the  liquid 
chlorinated  soda,  and  applied  by  means  of  a  sponge  or  syringe  ;  if  there  be 
much  discharge,  the  dressings  and  the  bedclothes  should  be  frequently 
sprinkled  with  the  solution.  Another  important  element  of  treatment  is 
perfect  rest  with  isolation  of  the  affected  parts,  their  contact  having,  as 
stated  previously,  a  tendency  to  foster  growth  and  secretion.  To  repress 
the  tumors,  various  remedies  may  be  used,  the  best  of  which  is  chromic  acid, 
applied  once  in  the  twenty-four  hours,  until  they  are  shrivelled  and  dried  up, 
as  they  generally  will  be  in  a  few  days.  Nitrate  of  silver,  nitric  acid,  and 
acid  nitrate  of  mercury,  so  commonly  recommended,  are  all  extremely  severe, 
besides  being  very  uncertain.  In  the  intervals  of  the  applications,  the  excres- 
cences should  be  kept  well  covered  with  some  desiccating  substance,  such  as 
three  parts  of  prepared  chalk  to  one  of  carbonate  of  zinc,  calomel,  or  dry  lint. 
Under  this  management  rapid  improvement  soon  follows  ;  the  tubercles  be- 
coming dry,  shrivelled,  and  less  sensitive.  In  the  minor  cases,  prompt  relief 
generally  follows  the  application,  several  times  a  day,  of  pulverized  savin, 
with  a  small  quantity  of  tannin  and  a  minute  portion  of  sulphate  of  copper, 
or  equal  parts  of  powdered  savin  and  alum.  Great  attention  should  be 
bestowed  upon  cleanliness  for  a  long  time  after  the  excrescences  have  disap- 
peared. 
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SYPHILIS  IN  THE  INFANT. 

Infants  are  subject  to  syphilis,  and  there  are  two  modes  in  which  they  may 
become  infected.  First,  they  may  suffer  from  direct  inoculation,  and,  secondly, 
the  disease  may  be  communicated  by  either  parent ;  by  the  father  in  the  act 
of  copulation,  or  by  the  mother  during  the  process  of  pregnancy.  It  has 
also  been  supposed  that  a  child  may  be  contaminated  by  the  milk  of  an  un- 
sound nurse,  but  if  this  be  true,  the  facts  have  not  been  presented  in  such  a 
light  as  to  induce  general  conviction  of  their  accuracy. 

Direct,  primary  syphilis  may  be  contracted,  as,  indeed,  it  most  generally  is, 
by  a  child  in  its  passage  through  the  soft  parts  of  the  mother,  by  the  surface 
of  the  body  coming  in  immediate  contact  with  a  chancre  in  the  vagina,  or  on 
the  vulva,  or,  at  all  events,  with  the  secretions  of  such  a  sore.  In  this  man- 
ner an  eye  may  become  inoculated,  or  the  mouth,  or,  in  short,  any  mucous 
surface  that  may  entangle  and  retain  the  specific  virus  sufficiently  long  to  ad- 
mit of  its  absorption ;  for  in  so  young  a  subject  as  this  it  is  probably  not 
necessary  that  there  should  be  any  actual  solution  of  continuity  in  order  to 
produce  the  effect,  the  mucous  tissues  being  so  delicate,  and  the  lymphatics 
so  active  as  to  enable  the  poison  to  enter  these  vessels  by  direct  imbibition. 
When  the  disease  attacks  the  skin,  however,  it  is  generally,  if  not  always,  the 
result  of  direct  inoculation  from  the  matter  being  brought  into  contact  with 
an  abrasion  on  its  surface.  A  nurse  having  a  chancre  upon  her  nipple  may 
impart  the  virus  to  the  infant's  lips  in  the  act  of  suckling,  but  such  an  occur- 
rence, although  possible,  must  be  extremely  uncommon. 

In  whatever  manner  the  infection  is  caught,  the  resulting  disease  pursues 
the  same  course  as  when  it  occurs  in  the  adult,  whether  from  sexual  inter- 
course or  artificial  inoculation.  The  child  may  perish  from  the  local  irritation, 
or,  if  it  survive  the  primary  affection,  it  may  afterwards  suffer  from  constitu- 
tional syphilis,  the  impression  manifesting  itself  in  cutaneous  eruptions, 
mucous  tubercles,  sore  throat,  ulceration  of  the  nose,  and  rheumatic  pains  in 
the  bones  and  joints. 

In  the  great  majority  of  cases  of  infantile  syphilis,  however,  the  disease  is 
communicated  either  through  the  seminal  fluid  of  the  father,  in  the  act  of  pro- 
creation, or  by  the  mother  through  her  blood  after  the  ovum  has  taken  up  its 
residence  in  the  uterus.  That  the  contamination  may  occur  in  both  these 
ways  has  been  incontestably  proved  by  numerous  observations,  conducted 
with  such  care  as  not  to  admit  of  any  reasonable  doubt.  The  semen  is  a  living 
fluid,  and  in  a  man  laboring  under  constitutional  syphilis  the  probability  is 
that  every  spermatozoon  is  completely  impregnated  with  the  specific  poison  ; 
hence  it  is  only  necessary  that  it  should  be  mixed  with  the  material  furnished 
by  the  mother  in  order  to  produce  thorough  vitiation  of  the  new  being. 
Thus,  the  very  fountain  of  life  is  poisoned  in  the  very  act  of  conception,  and 
it  is  therefore  not  surprising  that  all  its  sources  should  participate  in  the  evil 
thus  inflicted. 

The  time  at  which  a  female  with  secondary  symptoms  may  communicate  the 
poison  to  her  offspring  cannot  be  accurately  stated.  The  probability  is  that 
it  is  very  short.  This  is  proved  by  the  circumstance  that  such  a  woman  fre- 
quently aborts  within  a  few  months  after  conception,  evidently  in  consequence 
of  the  deleterious  effects  of  the  virus  upon  the  foetus.  I  suppose  that  the 
contamination  is  coeval  with  conception,  occurring  at  the  moment  of  the 
commingling  of  the  two  seminal  fluids ;  for  if  it  be  assumed,  as  we  have  a 
right  to  do  from  the  facts  of  the  case,  that  the  male  can  communicate  the 
poison  in  this  manner,  why  should  a  similar  faculty  not  be  ascribed  to  the 
female  ?     She,  too,  furnishes  a  fecundating  substance — a  seminal  liquor — 
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which  can  no  more  escape  contamination  when  her  system  is  affected  with 
secondary  syphilis  than  the  seminal  fluid  of  the  male.  In  both  cases,  the 
blood,  the  source  of  life,  growth,  and  nutrition,  is  completely  empoisoned, 
and  hence  all  its  products,  whether  solid  or  fluid,  must  necessarily  participate 
in  the  evil  effects  to  which  such  a  state  must  give  rise.  But  in  the  female 
these  effects  must  be  still  greater  than  in  the  male;  the  whole  function  of  the 
male,  in  the  process  of  reproduction,  consists  in  the  deposition  of  a  certain 
amount  of  semen,  perhaps  a  solitary  spermatozoon,  while  the  female  is  also 
obliged  not  only  to  furnish  a  fluid,  but  after  conception  has  occurred,  she  is 
compelled  to  nourish  the  new  being,  the  most  intimate  connection  being  esta- 
blished between  them  by  means  of  the  placenta. 

It  has  been  alleged  that  a  healthy  child,  or  a  child  born  of  healthy  parents, 
may  be  infected  by  a  nurse  affected  with  secondary  syphilis ;  the  milk  being 
tainted,  and  capable  of  communicating  the  disease.  Of  the  possibility  of 
such  an  occurrence  I  entertain,  I  confess,  great  doubt;  my  own  practice  has 
certainly  not  afforded  me  any  examples  of  it,  while  it  has  fallen  to  my  lot  to 
see  several  cases  where  the  converse  was  the  fact,  healthy  children  having 
sucked  infected  women,  and  yet  they  remained  perfectly  sound. 

It  has  been  a  contested  point  whether  a  child,  laboring  under  constitutional 
syphilis,  can  infect  its  nurse  by  communicating  the  disease  through  the  nipple, 
and  the  question,  as  might  have  been  expected,  has  been  answered  differently 
by  different  writers.  Those  who  have  espoused  the  affirmative  side  of  the 
question,  rest  their  assertion  upon  the  result  of  personal  observation,  the 
most  reliable  testimony  of  all,  one  would  suppose,  in  a  controversy  of  this 
kind ;  but  it  is  not  to  be  forgotten  that  observation  is  fallacious,  and  that  all 
men,  however  competent  to  practise  medicine  and  surgery,  are  liable  to  be 
deceived  by  their  patients,  especially  in  relation  to  venereal  affections.  Not 
only  do  the  abettors  of  this  doctrine  assert  the  possibility  of  this  mode  of 
transmission,  but  they  go  further  and  allege  that  a  nurse  so  affected  has,  in 
turn,  infected  her  own  offspring.  In  a  case  related  by  Mr.  Hunter,  and  upon 
which  great  stress  is  usually  laid  by  authors,  it  is  stated  that  the  diseased 
infant,  in  this  way,  successively  inoculated  three  wet  nurses,  two  of  whom 
afterwards  conceived,  and  were  delivered  of  syphilitic  children.  Now,  in- 
stead of  looking  upon  this  case  in  this  peculiar  light,  I  should  be  inclined  to 
infer  one  of  two  things,  either  that  this  diseased  child  had  had  a  chancre  upon 
its  lip,  or,  what  is  more  probable,  that  the  three  nurses  had  all  been  previ- 
ously infected. 

Those,  on  the  other  hand,  who  contend  that  such  a  mode  of  contamination 
is  impracticable,  base  their  conclusions  upon  the  fact  that  the  matter  of 
secondary  syphilis  is  destitute  of  inoculable  properties,  no  well  authenticated 
case,  or  one  entirely  free  from  objection,  having  yet  been  observed  of  the 
transmission  of  the  disease  through  its  intervention.  Now,  if  this  be  true,  as 
undoubtedly  it  is  of  the  adult,  it  ought  to  be  equally  true  of  the  infant;  and 
hence,  although  the  child  should  have  a  specific  sore  upon  the  lip  or  tongue, 
and  the  mother  a  fissure,  crack,  or  ulcer  upon  the  nipple,  yet,  inasmuch  as 
the  secretion  of  the  former  is  innocuous,  no  constitutional  contamination  can 
be  caused  by  its  contact  with  the  exposed  surface  of  the  latter. 

There  is  another  question  which  closely  connects  itself  with  the  preceding, 
and  it  is  this:  Is  there  any  evidence,  of  a  positive  kind,  that  a  husband  labor- 
ing under  secondary  syphilis  may  communicate  the  disease  to  his  wife  through 
the  agency  of  the  semen  ?  So  far  as  I  am  aware,  there  is  none,  and  yet  the 
affirmative  side  of  the  question  has  met  with  some  very  warm  advocates.  It 
is  absurd  to  believe  that  this  fluid,  when  injected  into  the  vagina  and  uterus, 
is  ever  absorbed,  even  supposing  that  it  were  retaiued  for  a  considerable 
length  of  time,  which,  however,  it  rarely,  if  ever,  is.  There  is  certainly  no 
satisfactory  proof  of  such  an  event,  and  we  must,  therefore,  at  least  for  the 
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present,  reject  it.  It  is  different  when  impregnation  occurs.  ITere,  as  already 
seen,  the  semen  mixes  directly  with  the  corresponding  fluid  of  the  female,  to 
which  it  at  once  imparts  its  deleterious  properties,  thereby  effectually  tainting 
the  new  being  in  the  very  act  of  its  creation. 

Hereditary  syphilis  is  generally  a  grave  disease  ;  for,  unless  it  be  judi- 
ciously treated,  it  nearly  always  proves  fatal.  A  great  majority  of  the  neg- 
lected cases  terminate  in  abortion,  the  foetus  often  perishing  as  early  as  the 
end  of  the  third  month,  and  from  thence  on  death  may  occur  at  any  period 
up  to  the  full  term  of  gestation,  the  child  being  usually  thrown  off  in  a  putrid 
and  horribly  offensive  condition.  The  number  of  successive  abortions  is 
sometimes  remarkable  ;  in  one  instance,  communicated  to  me  by  one  of  my 
own  patients,  it  amounted  to  thirteen,  the  woman  never  having  brought  forth 
a  healthy  infant.  Cases  of  three  and  four  successive  abortions  have  repeatedly 
come  under  my  observation.  Now  and  then  a  woman  will  abort  several 
times  in  succession,  and  then  be  delivered  of  an  apparently  healthy  child  ;  I 
say  apparently  healthy,  for,  although  the  new  being  may  be  perfectly  plump 
and  fat,  and  exhibit  all  the  outward  signs  of  the  most  perfect  integrity,  yet 
generally,  in  a  very  few  weeks,  it  is  found  to  present  unmistakable  marks  of 
decay  and  disease.  The  first  thing  that  is  usually  noticed  is  that  it  loses  flesh 
and  strength,  becoming  gradually  thin  and  puling,  and  looking  as  if  it  had 
been  withered  by  the  sudden  drying  up  of  its  juices.  The  skin  has  a  dingy, 
muddy,  shrivelled  appearance,  and  hangs  about  in  loose,  soft  folds.  The 
countenance  is  shrunken,  wan,  and  ghastly,  and  resembles  that  of  a  man  of 
seventy-five  or  eighty,  instead  of  that  of  an  infant  a  few  weeks  old.  The  voice 
is  husky;  the  respiration  is  snuffling;  the  throat  is  sore;  the  gums  are  red 
and  spongy ;  the  lips  and  anus  are  fissured ;  and  the  body  is  covered  with 
copper-colored  eruptions,  usually  of  the  scaly  kind,  and  intermixed  with 
tubercles.  Purulent  ophthalmia  is  not  uncommon,  the  inflammation  usually 
coming  on  within  two  or  three  days  after  birth,  and  generally  ending  in  total 
blindness.  In  some  cases  numerous  superficial  ulcers  are  found  upon  the 
surface,  attended  with  a  thick,  tenacious  discharge,  and  a  hard,  reddish,  cha- 
racteristic base.  The  hair  often  drops  off  in  large  quantity,  both  on  the 
scalp  and  on  the  rest  of  the  body.  The  well-developed  node  and  orchitis 
are  of  rare  occurrence  in  infantile  syphilis.  Death,  under  such  circumstances, 
is  seldom  protracted  beyond  the  first  three  or  four  weeks  after  birth.  Occa- 
sionally, the  child  may  reach  the  end  of  the  second  or  third  year,  and  in  a 
few  instances  life  is  prolonged  until  after  the  period  of  puberty,  the  individual 
having  a  stunted,  sickly  growth,  and  being  the  subject  of  deep  ulcerations  of 
the  throat,  palate,  nose,  and  skin,  with,  perhaps,  caries  of  the  bones  of  the 
extremities,  and  stiffness  of  some  of  the  principal  joints.  Such,  in  a  few 
words,  is  an  account  of  the  most  common  effects  of  this  direful  form  of  the 
disease.  Few  children  recover,  and  those  who  do  are  doomed  to  drag  out  a 
miserable  existence,  generally  amidst  the  most  loathsome  and  disgusting  de- 
formities. 

Infantile  syphilitic  eruptions  are  liable  to  be  mistaken  for  some  of  the  more 
common  affections  of  the  skin  incident  to  early  childhood,  aud  the  diagnosis 
is  not  unfrequeutly  environed  with  no  little  difficulty  in  consequence.  Iu 
obscure  cases,  our  chief  reliance  is  to  be  placed  upon  the  history  of  the  attack, 
and  other  concomitant  circumstances.  From  three  to  four  weeks  after  birth 
is  the  average  period  of  the  appearance  of  the  cutaneous  affections,  the  sole 
of  the  foot,  the  buttock,  scrotum,  face,  chest,  and  inside  of  the  thigh  and  arm 
being  the  parts  originally  involved.  The  surface  immediately  around  the 
eruptions  is  of  a  coppery  or  reddish-brown  color,  a  condition  very  different 
from  what  is  observed  in  ordinary  diseases,  especially  eczema,  lichen,  prurigo, 
and  lepra,  with  which  they  are  most  liable  to  be  confounded.  Besides  this, 
which  is  always  a  most  important  symptom,  diagnostically  considered,  the 
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general  appearance  of  the  infant  shows  that  it  has  received  a  severe  shock  ; 
it  is  thin  and  emaciated,  and  progressively  fails  to  an  extent,  and  in  a  manner 
altogether  unusual  in  common  cutaneous  maladies.  The  old,  withered  and 
shrivelled  look  of  the  child  is  almost,  of  itself,  characteristic  of  the  disease  ; 
the  snuffling  is  another  important  element  in  the  discrimination  of  the  case, 
and  too  much  stress  cannot  be  laid  upon  the  mottled,  dingy,  or  muddy  state 
of  the  skin.  The  history  of  the  case  will  usually  show  that  the  parents  have 
been  the  subjects  of  syphilis,  or  that  they  are  actually  suffering  under  it  at 
the  time. 

Much  stress  has  recently  been  laid  upon  the  condition  of  the  teeth  as  a 
diagnostic  sign  in  hereditary  infantile  syphilis,  attention  having  been  first 
directed  to  the  subject  by  Mr.  J.  Hutchinson,  of  England.  The  disease  oc- 
curs chiefly  in  connection  with,  or  as  a  result  of,  specific  stomatitis,  and  dis- 
plays itself  more  particularly  in  the  upper  incisors,  although  the  lower  inci- 
sors and  even  the  canine  teeth  occasionally  participate  in  the  morbid  action. 
The  first  evidence  of  the  disease  is  generally  a  dirty,  dingy  or  light  brownish 
appearance  of  the  enamel  of  the  central  and  afterwards  of  the  lateral  incisors, 
which  soon  begin  to  soften  and  crumble  away,  the  child  ultimately  becoming 
edentulous.  Both  sets  of  teeth  are  cut  prematurely  as  well  as  very  irregu- 
larly, as  it  respects  their  position  in  the  jaw  ;  and,  unless  the  constitutional 
taint  is  early  eradicated,  the  permanent  are  doomed  to  share  the  same  fate  as 
the  temporary,  although  they  are  destroyed  less  rapidly. 

The  characteristic  appearances  of  infantile  syphilitic  teeth  are  well  illus- 
trated in  the  annexed  sketches,  figs.  92,  93,  borrowed  from  Mr.  Erichsen. 


Fig.  92. 


Fig.  93. 


Syphilitic  temporary  teeth. 


Syphilitic  permanent  teeth. 


Treatment. — The  treatment  of  infantile  syphilis  must  be  prophylactic  and 
curative.  If  the  mother  be  suspected  to  be  laboring  under  a  constitutional 
taint,  as  she  justly  may  be  if  she  has  had  several  consecutive  abortions  or 
miscarriages,  or  if  she  is  in  infirm  health,  with  eruptions  upon  the  skin,  a  plen- 
tiful discharge  from  the  vagina,  and  an  ulcerated  condition  of  the  neck  of  the 
uterus,  she  should  be  promptly  put  upon  a  course  of  mercury  and  a  properly 
regulated  diet,  in  order  to  prevent  the  ill  effects  of  the  contaminated  state  of 
her  blood  upon  the  foetus,  and  thus  enable  the  latter  to  attain  its  full  growth, 
and  the  full  period  of  gestation.  The  mercurial  course  should  be  chronic, 
not  acute,  and  as  gentle  as  possible,  lest  it  should  excite  abortion  ;  and  in 
most  cases  it  will  be  beneficial  to  associate  the  metal  with  the  iodide  of  potas- 
sium and  some  preparation  of  iron,  with  a  view  to  a  tonic  effect  upon  the 
general  system,  which,  as  already  stated,  is  usually  in  an  impaired  and 
cachectic  condition,  and  therefore  requires  great  attention  to  bring  it  up  to 
its  normal  level.  The  diet  should  be  mild  and  nutritious,  the  clothing  should 
be  warm,  and  the  patient  should  have  the  full  benefit  of  fresh  air. 

As  soon  as  the  child  is  born  it  should  be  taken  from  its  infected  mother, 
and  confided  to  a  sound  wet-nurse,  as  an  appropriate  diet  is  absolutely  es- 
sential to  its  preservation.  If  no  suitable  wet-nurse  can  be  obtained,  it 
should  have  an  abundant  supply  of  fresh  cow's  milk,  or,  what  is  better,  of 
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the  milk  of  the  ass,  which  approaches  nearer  to  the  human  milk,  in  some  of 
its  more  important  properties,  than  that  of  any  other  animal.  The  body  and 
limbs  should  he  well  protected  with  flannel,  and  frequent  recourse  should  be 
had  to  the  tepid  bath,  impregnated  with  bran,  or  mucilage,  especially  if  there 
be  eruptions,  fissures,  or  ulcers  upon  the  skin.  An  abundant  supply  of  pure 
air  will  be  indispensable.  The  fact  is,  too  much  attention  cannot  be  paid, 
in  every  case,  to  the  observance  of  the  rules  of  hygiene.  Cod-liver  oil  will 
prove  a  valuable  adjuvant  in  all  cases  where  it  agrees  with  the  stomach. 

The  most  important  internal  remedy  is  mercury,  and  it  is  here  that  this 
article  often  displays  its  eS'ects  to  the  greatest  advantage  in  neutralizing  the 
specific  virus.  Jf  any  one  should  doubt  the  efficacy  of  this  medicine,  as  an 
antisyphilitic  agent,  his  scepticism  will  soon  vanish  if  he  will  take  the  trouble 
to  watch  the  progress  of  the  treatment  and  the  good  results  that  will  follow 
it.  If  it  is  not  positively  a  specific,  it  approaches  as  nearly  this  property  in 
this  disease  as  anything  well  can,  quinine  in  intermittent  fever  hardly  ex- 
cepted. The  form  of  exhibition  is  the  bichloride,  in  doses  varying  from  the 
fortieth  to  the  fiftieth  of  a  grain  three  times  in  the  twenty-four  hours,  dis- 
solved in  distilled  water,  or,  when  there  is  need  of  a  tonic,  in  a  few  drops  of 
Huxham's  tincture  of  bark.  This  should  be  steadily  continued,  with  now 
and  then  a  few  days'  intermission,  for  a  number  of  weeks,  not  only  until  all 
disease  is  apparently  gone,  but  for  a  considerable  period  after ;  and  it  will 
be  well  for  the  sake  of  the  more  complete  eradication  of  the  poison,  to  recur 
to  the  remedy  occasionally  until  the  child  is  several  years  of  age.  When  the 
disease  proves  obstinate,  the  bichloride  may  generally  be  advantageously 
conjoined  with  the  iodide  of  potassium,  from  the  fourth  to  the  eighth  of  a 
grain  being  given  with  each  dose  of  the  salt,  according  to  the  age  of  the 
child.  When  the  body  is  covered  with  sores,  pustules,  or  tubercles,  a  gentle 
course  of  mercurial  fumigation  will  be  advisable,  but  great  care  must  be 
taken  not  to  carry  it  to  such  an  extent  as  to  induce  debility  or  to  suffocate 
the  child.  Mild  dressings  may  be  used  in  the  intervals,  and  of  these  the  best 
will  be  very  weak  preparations  of  oxide  of  zinc  or  of  the  nitrate  of  mercury, 
in  the  form  of  unguent. 

Cases  sometimes  occur  where  the  bichloride  of  mercury  does  apparently 
either  no  good,  or  where  it  proves  positively  prejudicial ;  under  such  circum- 
stances trial  may  be  made  of  mercury  with  chalk,  or,  what  is  preferable, 
because  not  liable  to  cause  gastro-intestinal  irritation,  of  inunction  with 
mercurial  ointment,  from  half  a  drachm  to  a  drachm  being  rubbed  upon  the 
inside  of  the  thigh  once  a  day,  the  surface  being  kept  constantly  covered 
with  a  piece  of  flannel.  The  treatment  is  continued  for  several  weeks,  until 
all  evidence  of  the  disease  has  disappeared. 


SYPHILIZATION. 


Within  the  last  few  years,  attention  has  been  directed,  in  various  quarters, 
to  the  subject  of  syphilization,  or  the  cure  of  syphilis  by  inoculation  with 
the  virus  of  chancre.  As  early  as  1844,  Dr.  Turenne,  in  attempting  to  trans- 
fer syphilis  from  man  to  the  monkey,  was  struck  with  the  fact  that,  when  the 
inoculation  was  repeated  a  number  of  times,  the  tissues  to  which  the  matter 
was  applied  were  at  length  rendered  completely  insusceptible  to  its  influence. 
To  the  condition  thus  obtained,  he  applied  the  term  syphilization.  Sup- 
posing that  the  treatment  might  be  advantageous  to  the  human  system,  he 
accordingly  instituted  some  experiments  upon  men,  but  the  results  of  his  ob- 
servations were  not  given  to  the  profession  until  after  the  publication  of  the 
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memoir  of  Dr.  Sperino,  of  Turin,  in  1851.  In  this  memoir  numerous  ex- 
periments are  detailed,  going  to  show  that  constitutional  syphilis  may  be 
successfully  cured  by  repeated  inoculation.  More  recently  the  subject  has 
engaged  the  attention  of  other  observers,  especially  of  Dr.  Boeck,  of  Nor- 
way, the  results  of  whose  labors  have  been  widely  disseminated  through  the 
medical  press  of  Europe  and  America.  I  am  not  aware  that  any  experi- 
ments upon  syphilization  have  been  performed  in  this  country. 

According  to  Dr.  Boeck,  syphilization  is  justifiable  at  all  periods  of  life, 
but  it  should  only  be  resorted  to  after  the  development  of  secondary  symp- 
toms ;  for,  as  long  as  the  disease  is  in  its  primary  stage,  inoculation  would 
be  improper,  as  no  one  can  positively  determine  beforehand  whether  the  con- 
stitution will  become  tainted  or  not.  The  earlier  the  treatment  is  commenced, 
the  better,  and  the  effect  will  always  be  the  more  prompt  and  decisive,  when 
the  patient  has  not  been  subjected  to  any  previous  mercurial  course,  which  ren- 
ders the  system  more  stubborn  to  its  influence,  and  more  prone  to  relapses. 

The  inoculation  is  performed  with  the  virus  of  chancre,  and  it  is  imma- 
terial whether  the  matter  be  taken  from  the  indurated  or  the  non-indurated 
sore.  The  parts  selected  for  the  operation  are  the  trunk  and  the  inside  of 
the  thighs  and  arms.  In  a  few  days  pustules  will  form,  the  matter  of  which 
must  be  inserted  into  the  skin,  until  no  further  effects  result,  when  the  virus 
of  the  primary  sore  must  again  be  employed,  and  the  same  course  be  pursued 
as  before,  until  it  is  found  that  no  further  impression  can  be  made  upon  the 
system.  It  will  sometimes  require  the  use  of  a  new  virus  five  or  six  times, 
before  complete  constitutional  immunity  can  be  secured..  The  symptoms,  as 
a  general  rule,  begin  to  abate  in  from  four  to  six  weeks,  but  it  may  take  a 
whole  year  before  the  disease  is  perfectly  eradicated.  It  will  be  found,  upon 
every  repetition  of  the  inoculation,  that  the  pustules  and  ulcers  become  less 
and  less,  and,  also,  that  they  gradually  lose  their  specific  appearance  and 
character. 

In  regard  to  the  value  of  this  treatment,  it  is  obviously  impossible,  at  pre- 
sent, to  form  any  definitive  conclusions;  further  observation  alone  can  en- 
able us  to  do  this.  The  practice  is,  to  say  the  least,  exceedingly  filthy  and 
disgusting;  a  circumstance  which,  added  to  the  tediousness  of  the  cure,  will 
probably  serve  as  an  effectual  bar  to  its  general  adoption.  Besides,  a  sur- 
geon may,  in  consequence  of  its  employment,  render  himself  liable  to  prose- 
cution and  heavy  fine,  as  in  a  case  which  recently  occurred  in  France. 
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CHAPTER   XII. 

GENERAL   DIAGNOSIS. 

Diagnosis  is  the  art  of  distinguishing  and  identifying  diseases  and  acci- 
dents, or,  in  other  words,  of  determining  their  seat,  nature,  and  effects.  Its 
study  is  of  paramount  importance  to  every  practitioner,  and  he  should  there- 
fore omit  no  opportunity  of  improving  his  knowledge  of  it.  Its  value,  prac- 
tically considered,  has  been  felicitously  expressed  by  Louis,  the  illustrious 
secretary  of  the  French  Academy  of  Surgery.  "  The  science  of  diagnosis," 
says  he,  "holds  the  highest  rank  among  the  different  branches  of  the  healing 
art,  as  it  is  at  once  the  most  useful  and  the  most  difficult.  The  discernment 
of  the  peculiar  character  of  each  kind  of  disease  and  of  its  different  species 
constitutes  the  source  of  all  curative  indications.  Without  a  clear  and  exact 
diagnosis,  theory  must  always  be  at  fault,  and  practice  frequently  uncertain." 
It  is  by  his  knowledge  of  diagnosis  that  the  practitioner  acquires  a  command 
over  disease  which  he  who  is  destitute  of  it  can  never  attain.  It  should 
therefore  form  the  great  object  of  his  inquiry  in  every  case  of  disease  and 
accident ;  for  to  be  able  to  locate  and  define  their  seat  and  character  is  almost 
to  be  able  to  cure  them.  To  be  incapable  of  doing  this  is  literally  to  grope 
about  in  the  dark;  or  to  be  tossed  to  and  fro,  like  a  mariner  without  a  helm, 
upon  an  ocean  of  uncertainty.  To  disentangle  truth  from  error;  to  give  to 
disease  "a  local  habitation  and  a  name;"  to  distinguish  one  injury  from  an- 
other; and  to  base  upon  the  knowledge  thus  derived  a  proper  course  of 
treatment,  calculated  to  restore  the  sufferer  to  comfort  and  health,  are  among 
the  highest  attributes  of  the  practitioner,  and  require  an  amount  of  talent, 
tact,  and  experience  such  as  few  men  possess. 

The  very  first  thing  that  a  surgeon  does  when  he  is  called  to  a  case  of  dis- 
ease is  to  set  up  an  inquiry  into  its  true  nature  ;  to  ascertaiu  where  it  is 
situated,  or  what  structures  it  involves  ;  how  it  has  been  brought  about ;  what 
progress  it  has  made  ;  and  what  are  its  essential  characteristics,  or  in  what 
particulars  it  differs  from  other  lesions.  In  order  to  do  this  with  any  tole- 
rable degree  of  success,  it  is  necessary,  in  many  cases,  literally  to  interrogate 
every  important  organ  and  tissue  of  the  body,  with  a  view  of  ascertaining 
which  of  them  are  more  directly  implicated  in  the  disorder,  which  are  free 
from  suffering,  and  which  are  affected  only  sympathetically.  Such  a  step  is 
generally  indispensable  when  the  lesion  is  of  spontaneous  origin,  or  when  it 
arises  without  any  appreciable  cause.  When  the  converse  is  the  case,  a  less 
elaborate  examination  will  usually  suffice  to  supply  the  requisite  light.  Not 
unfrequently  the  nature  of  the  complaint  is  perceived  at  a  glance. 


SECT.  I. — EXAMINATION  OP  THE  PATIENT. 

To  examine  a  patient  well,  so  as  to  elicit  all  the  light  that  may  be  neces- 
sary to  a  thorough  comprehension  of  the  nature  of  his  malady,  requires  gene- 
rally great  tact  and  an  extensive  knowledge  of  morbid  and  healthy  anatomy, 
physiology,  pathology,  and  animal  chemistry,  not  to  say  anything  of  micro- 
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scopy,  now  so  much  employed  as  a  means  of  diagnosis.  Any  one  may  make 
a  superficial  investigation,  and  in  the  more  ordinary  cases  such  a  mode  of 
procedure  may  perhaps  be  all  that  is  required ;  but  under  opposite  circum- 
stances, where  everything  is  shrouded  in  obscurity,  nothing  short  of  the  most 
patient  and  elaborate  exploration  will  usually  answer  the  purpose.  Know- 
ledge and  tact  alone,  however,  will  not  insure  success  ;  they  may  go  very  far, 
it  is  true,  in  enabling  the  practitioner  to  solve  the  mysteries  of  a  case,  but 
unless  they  are  aided  by  a  nice  faculty  of  observation,  and  by  a  just  sense  of 
discrimination,  he  will  never  be  able  to  analyze  and  group  the  facts  presented 
to  him  in  such  a  manner  as  to  render  them  fully  available  when  he  comes  to 
apply  his  therapeutic  agents.  Unfortunately,  however,  the  power  of  observa- 
tion is  a  rare  gift,  which  few  possess,  and  still  fewer  use  to  advantage.  Sur- 
geons, like  physicians,  have  eyes,  but  they  do  not  always  see,  and  ears,  but 
they  do  not  always  hear.  Another  fault,  of  which,  unfortunately,  too  many, 
even  among  the  most  sagacious  and  best  informed,  are  frequently  guilty,  is 
the  hasty  manner  in  which  examinations  are  made,  and,  hence,  no  wonder 
that  so  many  disgraceful  and  fatal  blunders  are  daily  committed  by  men  who, 
if  they  would  only  give  themselves  proper  time,  might  see  disease  as  clearly 
as  if  they  were  looking  at  it  in  a  mirror.  Hasty  examinations  commonly  lead 
to  hasty  deductions,  and  hasty  deductions  to  hasty  generalization  and  slovenly 
practice.  All  practitioners  do  not  of  course  require  the  same  amount  of  time 
to  arrive  at  a  correct  judgment  respecting  the  diagnosis  of  their  cases  ;  some 
literally  jump  at  conclusions  ;  others  reach  them  only  by  a  slow  and  tedious 
process  of  examination  and  induction.  Of  the  two,  the  latter  are  generally 
the  safest  practitioners. 

The  object  of  an  examination  is  often  seriously  interfered  with,  if  not  en- 
tirely frustrated,  by  the  want  of  co-operation  of  the  patient,  in  consequence 
of  his  timidity,  his  want  of  intelligence,  or  the  perverseness  of  his  disposition. 
Much  adroitness  is  therefore  often  required  to  bring  out  the  desired  result ; 
fully  as  much  as  the  lawyer  is  obliged  to  expend  in  the  examination  of  a  wit- 
ness who  is  incapable  of  appreciating  the  responsibility  of  his  position,  or  of 
making  a  proper  use  of  his  knowledge.  To  gain  the  confidence  of  a  patient 
is  one  of  the  first  duties  of  a  practitioner,  as  this  is  often  necessary  not  only 
to  a  full  development  of  the  history  of  his  case,  but  to  its  successful  manage- 
ment. A  gentle  word,  an  agreeable  tone,  a  winning  manner,  are  well  calcu- 
lated to  effect  this  result,  and  are  attributes  of  the  highest  value,  the  more  so 
as  but  few  persons  in  our  profession  possess  them. 

Age,  occupation,  climate,  and  habits  of  life,  being  so  many  circumstances 
calculated  to  modify  morbid  action,  should  be  among  the  first  objects  of  in- 
quiry at  the  bedside  of  the  sick.  There  are  many  diseases  which  occur  only 
at  particular  periods  of  life.  Thus,  scrofula  is  most  common  in  children, 
scirrhus  in  elderly  persons,  chronic  enlargement  of  the  prostate  in  advanced 
age.  The  influence  of  occupation  in  the  production  of  disease  is  well  shown 
in  hemorrhoids,  varix,  and  ulcers  of  the  legs,  and,  to  go  no  farther,  in  necrosis 
of  the  lower  jaw  in  persons  engaged  in  the  manufacture  of  lucifer  matches. 
Gout,  rheumatism,  pneumonia,  and  pleurisy  are  most  common  in  northern 
latitudes,  while  dysentery,  hepatitis,  and  fever  are  most  frequent  in  southern. 
Individuals  of  dissipated  habits  are  particularly  prone  to  erysipelas,  boils, 
and  carbuncles,  and  are  often  attacked  with  delirium  tremens,  when  they 
become  the  subjects  of  severe  injuries,  as  lacerated  wounds,  fractures,  and 
dislocations. 

Particular  inquiry  should  be  made  into  the  previous  history  of  the  case ; 
whether  there  is  any  hereditary  predisposition  to  disease;  whether  the  suffering 
organ  was  ever  similarly  affected  before ;  how  the  present  attack  came  on, 
how  long  it  has  been  in  progress,  and  what  have  been  its  chief  symptoms. 
A  careful  examination  of  this  kind  cannot  fail  to  elicit  important  and  valuable 
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information,  which,  if  properly  applied,  may  go  far  in  saving  the  patient's 
life,  or  in  cutting  short  his  disease. 

A  knowledge  of  the  causes  of  a  disease  often  throws  valuable  light  upon 
their  diagnosis.  Thus,  the  knowledge  that  a  youth  affected  with  urethritis 
recently  had  connection  with  a  lewd  female,  at  once  leads  to  a  proper  com- 
prehension of  the  nature  of  the  case ;  and  in  the  same  manner  important  aid 
may  be  obtained  in  deciding  between  a  specific  and  a  non-specific  ulcer  on 
the  head  of  the  penis.  The  diagnosis  of  a  malignant  pustule  upon  the  hand 
is  generally  determined  at  a  glance  by  a  surgeon  of  experience  ;  but  one  of 
an  opposite  character  will  hardly  arrive  at  such  a  result  without  being  told 
that  the  patient  a  few  days  previously  was  engaged  in  flaying  a  cow,  or  in 
handling  green  hides.  During  the  existence  of  endemic  and  epidemic  dis- 
eases, all  persons  brought  within  their  influence  are  liable  to  their  attacks, 
and  the  similarity  of  the  symptoms  is  consequently  sufficient  to  stamp  their 
character.  The  knowledge  that  pyemia  frequently  follows  upon  severe  inju- 
ries and  capital  operations  is  of  the  greatest  value  to  the  practitioner,  as  it 
enables  him  at  once  to  interpret  correctly  the  symptoms  which  attend  that 
peculiar  affection,  the  nature  of  which  was  so  long  a  mystery. 

In  accidents,  a  knowledge  of  the  manner  of  their  occurrence  is  often  a 
matter  of  great  moment  in  a  diagnostic  point  of  view.  Thus,  if  a  man,  in 
the  act  of  falling  from  a  considerable  height,  has  alighted  upon  the  vertex, 
and  is  immediately  rendered  insensible,  and  particularly  if  he  remains  in  that 
condition  for  a  long  time,  the  inference  is  strong  that  the  base  of  the  skull  is 
fractured,  and  that  he  will  perish  from  the  effects  of  the  lesion,  although 
there  may  be  no  apparent  injury  upon  the  portion  of  the  head  which  received 
the  blow.  In  railroad  accidents  the  leg  may  be  severely  hurt,  and  yet  not 
sufficiently  so  to  account  for  the  extraordinary  depression  of  the  system  ;  in- 
quiry discloses  the  fact  that  the  body  was  violently  compressed  between  the 
car  and  a  post,  and  a  more  thorough  exploration  leads  to  the  discovery  of 
rupture  of  the  spleen,  liver,  bowel,  or  bladder  ;  a  circumstance  which  at  once 
establishes  the  diagnosis,  and  prevents  the  patient  from  being  subjected  to 
useless  amputation. 

When  the  patient  is  unconscious,  whether  from  disease  or  accident,  valuable 
information  respecting  the  nature  of  the  affection  may  often  be  obtained  from 
his  nurses  and  friends  ;  or,  in  the  latter  case,  from  the  by-standers,  who  thus 
become  important  witnesses  of  what  transpired  at  the  moment  in  regard  to 
the  manner  in  which  the  injury  was  inflicted,  the  previous  state  of  the  intel- 
lect, and  the  condition  of  the  person  immediately  consequent  upon  the  receipt 
of  the  lesion. 

In  the  more  obscure  cases  of  diseases  and  accidents,  the  diagnosis  can  be 
arrived  at  only  after  the  most  patient,  thorough,  and  systematic  examination; 
a  random  exploration  will  be  worse  than  useless.  Every  organ  must  be 
questioned,  and  even  then  it  is  often  extremely  difficult  to  determine  what 
the  lesion  really  is.  In  my  own  examinations  I  usually  begin  with  the  ali- 
mentary canal,  from  which  I  pass  on,  successively,  to  the  abdominal  and 
pelvic  viscera,  the  lungs  and  their  envelops,  the  heart,  brain,  and  spinal  cord, 
and,  finally,  the  external  surface,  carefully  noting  everything  of  importance 
as  I  proceed.  In  this  manner,  it  is  difficult  for  any  serious  disease  to  escape 
detection,  if  the  practitioner  is  at  all  endowed  with  the  faculty  of  correct 
observation. 

EXAMINATION  OF  THE  DIFFERENT  ORGANS. 

In  general,  very  useful  diagnostic  information  is  afforded  by  the  state  o 
the  tongue  in  surgical  affections.  In  traumatic  fever,  abscesses,  rheumatism, 
and  gout,  the  organ  is  usually  unnaturally  dry,  and  covered  with  a  thick,  white 
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fur,  at  the  same  time  that  its  tip  and  edges  are  abnormally  red.  A  narrow, 
pointed,  or  acuminated  appearance  of  the  tongue  is  also  frequently  observed 
under  these  circumstances,  especially  in  young  subjects.  In  profuse  hemor- 
rhages, the  tongue  is  generally  very  pallid,  soft,  flabby,  and  indented  at  the 
edges.  A  dry,  brownish,  and  tremulous  state  of  this  organ,  with  difficulty  of 
protrusion,  is  generally  denotive  of  the  existence  of  a  typhoid  condition  of 
the  system,  and,  in  connection  with  other  symptoms  of  exhaustion,  is  to  be 
regarded  as  an  unfavorable  occurrence.  It  is  the  kind  of  tongue  which 
commonly  attends  gangrene,  malignant  erysipelas,  and  the  latter  stages  of 
traumatic  fever. 

The  appearances  of  the  tongue  sometimes  afford  useful  hints  respecting 
the  state  of  the  digestive  apparatus,  and  even  of  the  general  system.  Thus, 
aphthae  upon  this  organ,  or  small  ulcers  scattered  over  its  surface,  are  usually 
denotive  of  chronic  gastric  disorder,  or  derangement  of  the  stomach  and  liver, 
by  correcting  which  the  disease  promptly  vanishes.  In  constitutional  syphilis, 
the  existence  of  mucous  tubercles  upon  the  tongue  affords  at  once  a  satisfac- 
tory solution  of  the  nature  of  the  complaint.  The  presence  of  an  excavated 
ulcer  upon  this  organ,  or  upon  the  tonsils,  with  a  copper-colored  border  and 
a  foul  bottom,  is  generally  equally  diagnostic  of  a  contaminated  state  of  the 
system. 

A  thick  and  tumid  upper  Up  is  generally  denotive  of  a  scrofulous  taint  of 
the  system,  or  of  a  vitiated  state  of  the  alimentary  canal  depending  upon  the 
presence  of  worms,  and  disorder  of  the  hepatic  and  follicular  secretions.  A 
cracked,  chapped,  or  fissured  state  of  the  lower  lip  is  often  an  accompaniment 
of  general  plethora,  over-feeding,  and  gastro-enteric  derangement.  A  pale 
prolabium  is  indicative  of  a  deficiency  of  the  coloring  matter  of  the  blood, 
and  is  generally  an  evidence  of  the  necessity  of  tonics. 

Useful  information  is  sometimes  derived  from  an  examination  of  the  gums. 
A  red,  spongy,  and  tumid  state  of  them  is  usually  denotive  of  a  scorbutic 
diathesis,  especially  if  it  be  conjoined  with  frequent  bleeding  and  hemorrhagic 
spots  in  different  parts  of  the  body.  An  eroded  appearance  of  the  gums  is 
generally  indicative  of  an  accumulation  of  tartar,  while  the  presence  of  sordes 
is  expressive  of  a  typhoid  state  of  the  system. 

Pain  in  the  throat  and  difficulty  of  deglutition  are  evidences  of  tonsillitis, 
and  of  disease  or  mechanical  obstruction  of  the  oesophagus.  A  careful 
inspection  of  the  fauces  and  the  introduction  of  the  probang  usually  readily 
determine  the  precise  locality  of  the  affection,  as  well  as  its  nature.  In  the 
former  case,  the  tongue  is  carefully  depressed  with  the  handle  of  a  spoon,  or 
a  tongue-holder,  the  mouth  being  widely  opened  as  the  patient  sits  upon  a 
chair  in  a  strong  light;  in  the  latter,  the  surgeon,  standing  behind  the 
patient  whose  head  rests  upon  his  chest,  carries  the  instrument  gently  and 
cautiously  along  the  tube  until  it  comes  in  contact  with  the  obstruction, 
which  is  not  passed  all  at  once,  or  forcibly,  lest  undue  violence  should  be 
inflicted,  perhaps  eventuating  in  rupture  or  ulceration  of  the  oesophagus. 

No  examination  in  any  case  of  disease,  if  at  all  serious,  whether  surgical 
or  medical,  can  be  considered  as  at  all  complete  without  a  thorough  explora- 
tion of  the  condition  of  the  stomach  and  bowels.  When  it  is  recollected  that 
disorder  of  the  secretions  of  these  organs,  the  presence  of  irritating  ingesta, 
or  the  accumulation  of  fecal  matter,  is  frequently  a  source  of  disease  in  other 
parts  of  the  body,  as  well  as  in  these  organs  themselves,  the  importance  of  an 
atteutive  examination  of  them  cannot  be  too  much  insisted  upon.  The  in- 
sertion of  the  finger  into  the  rectum,  and  the  use  of  the  speculum,  often  lead 
to  the  most  useful  knowledge  of  the  condition  of  the  anus  and  lower  bowel. 
An  examination  of  the  alvine  evacuations  not  unfreqnently  reveals  important 
information  in  regard  to  the  state  of  the  liver,  as  the  presence,  absence,  or 
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quality  of  the  bile,  and  the  action  of  the  mucous  follicles  of  the  alimentary 
tube,  and  should  never  be  omitted  in  any  case  of  serious  disease  or  accident. 

Intellect. — The  intelligence  is  often  remarkably  altered  in  disease  and  acci- 
dent. Delirium  and  incoherency  are  common  effects  of  all  lesions  attended 
with  high  arterial  excitement.  Their  character,  degree,  and  duration  vary 
much  in  different  cases,  and  are  greatly  influenced  by  surrounding  and 
intrinsic  circumstances,  as  the  nature  of  our  treatment,  the  intensity  of  the 
morbid  action,  the  importance  of  the  affected  organ,  and  probably  also  by 
the  idiosyncrasy  of  the  individual.  In  general,  as  they  are  of  a  purely  sym- 
pathetic character,  they  rapidly  disappear  with  the  excitement  that  induced 
them  ;  coming  and  going  perhaps  several  times  in  the  twenty-four  hours, 
especially  during  the  vesperal  and  nocturnal  exacerbations  which  are  so 
liable  to  distinguish  most  febrile  attacks,  whether  traumatic  or  idiopathic. 

In  organic  disease  of  the  brain  and  its  envelops,  on  the  contrary,  a  different 
order  of  things  usually  occurs.  Here  the  delirium,  once  fairly  begun,  con- 
tinues uninterruptedly,  although  it  may  be  characterized  by  intervals  of  re- 
mission ;  and,  as  the  morbid  action  progresses,  it  generally  lapses  into  stupor, 
and  this,  ere  long,  into  deep  coma,  which  is  but  too  often  the  immediate  fore- 
runner of  dissolution.  In  compression  of  the  brain,  whether  from  extravasated 
blood,  excessive  congestion  of  the  cerebral  vessels,  effusion  of  serum,  or  de- 
pression of  the  cranial  bones,  the  intelligence  is  commonly  completely  abo- 
lished; the  patient  is  deprived  of  all  sensation  and  volition,  and  cannot  be 
roused  by  the  most  powerful  stimulants.  He  is,  in  fact,  a  mere  automaton, 
dead  to  all  surrounding  impressions.  If,  from  any  cause,  inflammation  of  the 
brain  or  of  its  membranes  arise,  the  face  soon  becomes  flushed,  the  eye  suf- 
fused, the  pupil  contracted  and  impatient  of  light,  the  skin  hot  and  dry,  and 
the  pulse  quick,  hard,  and  frequent.  Delirium  soon  sets  in  ;  the  mind  be- 
comes incoherent,  and,  although  questions  may  still  with  some  effort  be  an- 
swered rationally,  yet  the  patient  speedily  lapses  into  his  former  condition, 
knitting  his  brows,  tossing  from  side  to  side,  withdrawing  his  hand  from  the 
attendant,  muttering  constantly,  and  falling  gradually  into  a  more  unconscious 
state.  Rigors  generally  occur  early  in  the  disease,  and  are  always  denotive 
of  great  danger.  If  effusion  of  serum,  lymph,  or  pus  take  place  to  any  con- 
siderable extent,  convulsions  and  deep  coma  are  sure  to  follow,  soon  terminat- 
ing in  death. 

Countenance.— The  state  of  the  countenance  is  always  a  subject  of  inquiry 
with  the  intelligent  practitioner.  The  mirror  of  the  soul,  it  reflects,  to  a 
greater  or  less  extent,  alike  the  sensations  of  pleasure  and  of  pain,  of  joy  and 
of  sorrow,  and  is  thus  capable  of  supplying  important  diagnostic  indications 
in  a  great  variety  of  diseases  and  accidents.  To  call  attention  to  all  the  de- 
tads  which  necessarily  connect  themselves  with  the  study  of  the  physiognomy 
under  these  circumstances,  would  be  out  of  place  in  such  a  work  as  this,  and 
I  shall  therefore  content  myself  by  referring  to  a  few  of  the  more  frequent 
and  conspicuous. 

Excessive  pallor  of  the  countenance,  especially  of  the  prolabia,  is  generally 
denotive  of  great  loss  of  blood,  or  of  extreme  shock  of  the  nervous  system. 
In  the  latter  case  it  is  often  associated  with  a  peculiar  withered  and  shrunken 
expression  of  the  features,  reminding  one  sensibly  of  the  decay  of  a  leaf  in 
autumn.  In  apoplectic  affections  of  the  brain,  the  face  is  turgid,  Hushed  and 
paralyzed  on  one  side,  thus  causing  serious  distortion,  the  angle  of  the  mouth 
being  drawn  to  the  opposite  side,  while  the  eyelid  on  the  affected  side  has  a 
drooping  appearance,  descending  hardly  half  way  over  the  ball.  In  general 
inflammatory  fever,  whether  the  result  of  accident  or  of  internal  causes  the 
countenance  is  red  and  tumid,  the  eye  is  suffused,  and  the  ala  of  the  nose  is 
rapidly  dilated  and  contracted  by  the  hurried  inspiration.  When  the  breath- 
ing is  much  embarrassed,  as  when  there  is  deep  congestion  of  the  lungs   or 
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mechanical  obstruction  to  the  entrance  of  the  air,  as  when  a  foreign  body 
exists  in  the  larynx  or  trachea,  the  face  is  livid  and  often  remarkably  puffy, 
particularly  when  the  affection  is  of  long  standing,  and  accompanied  by  cedema 
of  the  subcutaneous  cellular  tissue.  All  painful  affections  of  these  organs 
are  characterized  by  an  anxious  expression  of  the  features,  attended  by  an 
unusual  dilatation  of  the  nostrils  during  each  act  of  inspiration,  and  by  a 
peculiar  heaving  movement  of  the  chest.  "  In  inflammation  of  the  abdomi- 
nal viscera,"  observes  Dr.  Marshall  Hall,  "attended  with  severe  pain,  the 
muscles  of  the  face  are  in  a  state  of  continued  contraction  ;  the  features  are 
unnaturally  acute,  the  forehead  is  wrinkled,  and  the  brows  knit.  The  nostrils 
are  acute  and  drawn  up  ;  the  wrinkles,  which  pass  from  them  obliquely  down- 
wards, are  deeply  marked ;  the  upper  lip  is  drawn  upwards,  and  the  under 
one  frequently  downwards,  so  as  to  expose  the  teeth.  The  state  of  the  fea- 
tures is  aggravated  on  any  increase  of  the  pain  from  change  of  position  or 
external  pressure.  When  the  abdominal  pain  arises  from  spasm,  the  muscles 
of  the  face  are  exceedingly  contracted  and  distorted  during  the  paroxysms  of 
pain  ;  but  in  the  intervals  of  the  paroxysms  the  countenance  assumes  a  calm 
and  placid  aspect." 

The  diagnostic  value  of  the  Hippocratic  countenance  has  long  been  recog- 
nized by  practitioners.  Its  presence  is  always  denotive  of  extreme  danger, 
and  is  commonly  associated  with  other  symptoms  of  an  untoward  import,  as 
twitching  of  the  tendons,  high  delirium,  a  dry  tongue,  sordes  on  the  teeth 
and  gums,  and  excessive  prostration.  It  consists  in  a  peculiarly  sharp,  re- 
tracted, and  withered  appearance  of  the  features,  and  generally  attends  the 
closing  scenes  of  all  typhoid  states  of  the  system,  whatever  may  be  their  cause 
or  character. 

Voice. — The  state  of  the  voice  often  furnishes  useful  information  respecting 
the  nature  of  the  lesions  of  the  larynx  and  trachea.  Its  peculiarity  in  croup 
is  well  known,  being  either  sharp  and  shrill,  like  the  crowing  of  a  young  cock, 
or  low,  hoarse,  and  almost  extinct,  especially  if  the  disease  has  made  con- 
siderable progress.  In  cederna  of  the  glottis,  without  being  always  hoarse, 
it  is  generally  reduced  to  a  mere  whisper ;  and  in  thickening  of  the  vocal 
cords  and  ulceration  of  the  mucous  membrane  of  the  larynx,  partial  loss  of 
voice,  and  ultimately  complete  aphonia,  generally  attend. 

Respiration. — The  respiration  should  always  be  attentively  examined.  In 
all  acute  diseases,  attended  with  unusual  vascular  excitement,  it  is  increased 
in  frequency,  short,  and  laborious.  In  pneumonia  and  pleurisy  it  is  generally 
diaphragmatic,  the  intercostal  muscles  being  almost  completely  quiescent,  with 
hardly  any  perceptible  elevation  and  depression  of  the  ribs.  The  patient, 
alarmed  and  anxious,  breathes  with  great  difficulty,  dilating  his  nostrils  at 
every  inspiration,  and  raising  the  shoulders  and  upper  part  of  the  chest,  so  as 
to  draw  in  as  much  air  as  possible  at  each  effort.  In  inflammation  of  the 
abdominal  viscera,  on  the  contrary,  the  diaphragm  is  nearly  stationary,  while 
the  intercostal  muscles  are  in  full  play,  the  act  of  inspiration  being  short  and 
panting,  lest  the  descent  of  the  diaphragm  should  produce  an  aggravation  of 
suffering  by  rudely  compressing  the  affected  organs.  In  affections  attended 
with  cerebral  congestion,  effusion  of  blood,  or  depression  of  the  skull,  the 
breathing  is  slow,  labored,  and  irregular;  often  stertorous,  and  accompanied 
by  a  peculiar  whiff.  In  spasmodic  diseases  of  the  respiratory  organs,  the  in- 
spiration is  quick  and  imperfect,  as  if  the  patient  was  unable  to  dilate  the 
chest,  and  is  usually  accompanied  with  a  characteristic  wheezing  sound,  often 
audible  at  a  considerable  distance,  during  expiration,  which  is,  at  the  same 
time,  labored,  and  protracted.  Short,  difficult,  and  anxious  breathing,  aggra- 
vated by  muscular  exertion,  as  in  ascending  a  hill,  or  rapid  talking,  is  gene- 
rally denotive  of  hydrothorax,  and  of  organic  disease  of  the  heart  and  great 
arteries. 
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Heart. — The  diagnostic  signs  manifested  by  the  heart  and  arteries  deserve 
careful  consideration.  In  examining  the  pulse,  the  exponent  of  the  great 
central  organ  of  the  circulation,  particular  attention  should  be  paid  to  its 
frequency,  volume,  and  force,  as  these  constitute  the  leading  features  by  which 
the  practitioner  judges  of  the  state  of  the  system,  or,  in  other  words,  of  the 
character  and  effects  of  the  morbid  action.  To  do  this  properly  requires 
not  a  little  knowledge  and  experience,  for  nothing  varies  more  than  the 
condition  of  the  pulse  in  health  and  disease.  Hence  it  is  not  surprising 
that  it  should  have  been  pronounced  by  one  of  the  older  physicians  to  be 
the  most  fallacious  of  symptoms. 

Pulse. — In  traumatic  fever  the  pulse,  as  a  general  rule,  is  quick,  frequent, 
and  hard,  and  similar  qualities  usually  characterize  it  in  idiopathic  affec- 
tions. The  increase  in  the  number  of  its  beats  ranges  from  ten  to  thirty  and 
even  forty  in  the  minute ;  they  are  performed  with  a  peculiar  sharpness  and 
rapidity,  and  the  blood  is  sent  into  the  arteries  with  such  momentum  as  to  cause 
their  coats  to  rebound  under  the  finger,  offering  thus  a  decided  resistance 
to  its  pressure.  When  this  is  the  case,  the  pulse  is  said  to  be  hard.  Hard- 
ness, quickness,  and  frequency  are  often  associated  with  fulness,  especially  in 
very  plethoric  subjects,  laboring  under  intense  inflammatory  excitement ;  but 
such  a  coincidence  is  by  no  means  always  necessarily  present;  on  the  con- 
trary, instances  occur  where  the  pulse  is  so  exceedingly  small  and  thready  as 
to  require  some  care  to  detect  it.  This  is  generally  the  character  of  the  pulse 
in  peritonitis,  from  whatever  cause  arising,  and  therefore  affords  valuable 
diagnostic  information.  In  certain  affections  of  the  brain,  as  in  compression, 
whether  a  result  of  apoplexy  or  external  injury,  the  pulse  is  slow,  full,  and 
laboring,  as  if  the  heart  were  oppressed  by  a  heavy  load  which  it  found  diffi- 
cult to  carry  or  to  shake  off.  The  pulse  after  hemorrhage  is  strikingly  pecu- 
liar, although  it  is  not  easy  to  define  its  character ;  it  may  be  described  as 
being  very  sharp,  quick,  and  thrilling,  as  if  the  blood  were  sent  into  the 
artery  with  a  kind  of  jerk,  imparting  thus  a  vibratory  sensation  to  the  finger. 
Once  felt,  it  is  impossible  ever  to  forget  it.  An  intermittent  pulse  is  generally 
denotive  of  organic  disease  of  the  brain,  or  of  the  heart,  lungs,  or  great 
vessels ;  sometimes,  however,  it  appears  to  be  the  result  altogether  of  func- 
tional disease,  as  dyspepsia,  or  gastro-intestinal  irritation. 

In  examiniug  the  pulse  with  a  view  to  its  diagnostic  value,  it  is  to  be  re- 
membered that  it  may  be  naturally  slow  or  frequent,  hard  or  soft,  full  or 
small,  strong  or  feeble,  depending  upon  idiosyncrasy,  or  the  effects  of  pre- 
vious or  existing  disease. 

The  time  and  mode  of  examining  the  pulse  require  some  attention.  As  a 
general  rule,  the  surgeon  should  not  put  his  hand  upon  the  wrist  immediately 
after  he  has  sat  down  by  the  side  of  the  bed,  as  such  a  course  would  be  likely 
to  cause  alarm,  and  thus  lead  to  erroneous  inferences.  Nor  should  he  use  a 
watch  for  the  purpose  of  counting  it,  especially  if  the  patient  be  very  sick 
and  nervous,  as  this  also  might  excite  injurious  apprehension.  In  fact,  it  is 
impossible  to  conduct  the  examination  too  carefully ;  for  unless  this  be  done, 
the  intention  of  the  practitioner  will  often  be  completely  thwarted,  simply  in 
consequence  of  his  awkwardness.  At  least  two  fingers  should  be  placed 
upon  the  radial  artery,  and  the  application  should  be  continued  sufficiently 
long  to  enable  him  to  determine  fully  the  character  of  its  beats,  particularly 
their  frequency,  volume,  and  power  of  resistance. 

Kidneys.—  The  renal  secretion  should  claim  particular  attention  in  every 
severe  case  of  accident  and  disease.  A  very  superficial  inspection  will  gene- 
rally at  once  detect  remarkable  deviations  from  the  normal  standard,  both  as 
it  respects  the  color,  quantity,  and  consistence  of  this  fluid,  as  well  as  anv 
tendency  it  may  manifest  to  the  formation  of  deposits  after  having  stood  for 
some  time  in  the  receiver.     But  if  a  more  thorough  investigation  be  deemed 
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necessary,  as  when  organic  disease  of  the  kidney  is  suspected,  or  with  a  view 
to  the  detection  of  the  existence  of  any  particular  calculous  diathesis,  a  more 
minute  and  elaborate  examination,  conducted  with  the  microscope  and  chemi- 
cal tests,  will  be  required  ;  and  it  need  hardly  be  added  that  such  a  procedure 
generally  calls  for  an  amount  of  knowledge,  skill,  and  experience  such  as  few 
professional  men  possess.  As  this  subject  will  receive  special  consideration 
in  the  chapter  on  the  urine  and  its  deposits,  no  further  allusion  to  it  need  be 
made  here. 

Finally,  the  practitioner  must  not  neglect  to  examine  the  state  of  the  skin, 
noting  particularly  the  character  of  its  temperature,  the  presence  or  absence 
of  moisture,  the  degree  of  its  contractility,  and  any  change  of  color  it  may 
have  experienced ;  the  condition  of  the  limbs,  as  to  the  existence  or  non- 
existence of  paralysis  or  injury  ;  and  lastly,  the  state  of  the  genital  organs, 
if,  upon  inquiry,  there  is  reason  to  suppose  that  they  are  either  the  seat  of 
the  morbid  action,  or  that  they  deeply  sympathize  in  the  disorder  of  other 
parts  of  the  body. 


SECT.  II. — MENSURATION. 

An  examination  of  the  dimensions  of  a  part  occasionally  affords  valuable 
aid  in  determining  the  diagnosis  of  its  lesions.  Such  a  mode  of  investiga- 
tion is  particularly  serviceable  in  fractures  and  dislocations,  in  coxalgia,  and 
in  affections  of  the  chest,  especially  in  pleuritic  effusions,  so  common  after 
accidents  and  diseases. 

The  best  contrivance  for  ascertaining  the  amount  of  shortening  in  an  in- 
jured or  diseased  limb  is  the  graduated  tape,  used  by  seamstresses  and  tai- 
lors, and  inclosed  in  a  metallic  case,  so  as  to  admit  of  its  being  carried  in  the 
pocket.  It  is  a  yard  in  length  by  half  an  inch  in  width,  and  being  composed 
of  oil-cloth  it  is  perfectly  inextensible,  thus  rendering  it  admirably  adapted 
to  the  object.  In  order  to  attain  perfect  accuracy  of  result,  it  is  necessary 
that  the  sound  and  affected  members  should  be  placed  as  nearly  as  possible 
parallel  with  each  other ;  for  if  there  be  the  slightest  variation  in  their  incli- 
nation it  must  proportionably  impair  the  value  of  the  examination,  if  not  com- 
pletely destroy  it.  Thus,  for  example,  in  trying  to  ascertain  the  amount  of 
overlapping  of  the  fragments  of  a  broken  femur,  the  two  thighs  should  not 
only  be  placed  parallel  with  each  other,  but  great  care  should  be  taken  that 
they,  as  well  as  the  buttocks,  rest  evenly  upon  the  bed,  table,  or  floor  on 
which  the  patient  lies.  Finally,  in  order  to  perform  the  operation  in  the  most 
unexceptionable  manner,  the  additional  precaution  should  be  taken  of  main- 
taining the  head,  chest,  pelvis,  and  extremities  all  in  a  straight  line  until  the 
measurement  is  completed. 

After  the  limbs  and  body  have  been  adjusted  as  here  described,  two  fixed 
points  are  selected,  between  which  the  tape  is  stretched.  Thus,  totake  the 
thigh  again  as  an  illustration,  the  two  proper  points  are  the  anterior  supe- 
rior spinous  process  of  the  ilium  and  the  inner  border  of  the  patella.  The 
distance  between  these  two  prominences  having  been  ascertained  upon  the 
affected  member,  the  tape  is  next  stretched  between  the  same  points  on  the 
sound  limb,  the  difference  in  the  length  between  the  two  being  the  sum  of 
the  shortening  of  the  injured  bone.  Where  no  fixed  points  can  be  obtained, 
a  mark  may  be  made  upon  the  skin  either  with  ink,  or  nitrate  of  silver. 

The  graduated  tape  may  also  be  employed  for  measuring  the  diameter  of 
a  limb,  as  in  disease  of  an  important  joint,  or  a  suspected  morbid  growth. 
Or,  instead  of  this,  recourse  may  be  had  to  the  graduated  compass  of 
Mayor,  which,  however,  notwithstanding  its  ingenious  mechanism,  really  pos- 
sesses no  real  advantages  over  the  tape.     This  instrument  consists  of  four 
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pieces,  the  central  one,  which  is  a  flat  rod,  being  marked  by  a  scale  of  inches 
and  lines. 

Mensuration  of  the  chest  is  often  practised  in  pleuritic  effusions,  although 
such  a  means  of  diagnosis  is  seldom  necessary  in  the  hands  of  an  intelligent 
and  skilful  surgeon,  auscultation,  percussion,  and  inspection  being  quite  suf- 
ficient for  the  purpose  in  almost  every  instance  coming  under  his  observation. 
When  more  than  ordinary  care  is  desired,  the  graduated  tape,  extending  from 
the  middle  of  the  sternum  to  the  centre  of  the  spine,  will  readily  supply  the 
requisite  information. 

The  plumb-line  is  occasionally  used  for  determining  the  existence  of  cur- 
vature of  the  spine  ;  such  an  expedient,  however,  can  only  be  necessary  in 
the  earlier  stages  of  the  malady,  before  marked  deformity  has  set  in.  When 
the  disease  is  fully  established,  such  a  mode  of  investigation  would  savor  alike 
of  affectation  and  stupidity. 

A  ready  method  of  determining  the  angle  of  an  object,  as,  for  example, 
that  of  a  broken  bone,  has  been  suggested  by  Malgaigne.  It  consists  in  ap- 
plying a  sheet  of  paper,  by  its  edge,  to  the  limb  so  as  to  represent  its  vertical 
axis.  At  the  point  where  the  axis  changes  its  direction,  the  paper  is  so 
folded  as  to  follow  it  exactly  ;  the  result  will  be  that  the  salient  angle  thus 
formed  will  necessarily  give  the  entering  one  caused  by  the  fragments  of  the 
deformed  bone.  In  order  to  determine  the  degree  of  this  angle,  a  sheet  of 
paper  is  folded  in  four,  which  "  makes  a  right  angle,  or  90° ;  folding  again 
one  of  the  sides  affords  an  angle  of  45°;  adding  this  angle  of  45°  to  the 
unchanged  right  angle,  gives  an  angle  of  135°,  and  so  on.  Applying  now 
this  extemporaneous  quadrant  to  the  already  ascertained  angle  of  the  frac- 
ture, we  obtain,  without  trouble,  or  loss  of  time,  as  accurate  an  estimate  as 
possible." 


SECT.  Ill — ATTITUDE  OF  THE  PATIENT. 

The  attitude  of  the  patient  and  the  position  of  the  affected  part  are  va- 
riously and  often  remarkably  changed  in  diseases  and  accidents,  and  afford, 
in  many  cases,  valuable  diagnostic  indications,  not  attainable  in  any  other 
way.  The  study  of  the  variations  in  the  configuration  of  the  body  is  of 
much  greater  moment,  as  a  means  of  distinguishing  different  lesions,  than  is 
generally  imagined,  and  has  received  less  attention  than  its  importance  merits. 
In  some  affections,  the  diagnosis  absolutely  hinges  mainly,  if  not  entirely, 
upon  the  attitude  assumed  by  the  patient  in  consequence  of  the  morbid  ac- 
tion. We  need  only  instance  the  peculiar  distortion  of  the  body  in  tetanus, 
caused  by  the  continued  and  violent  contraction  of  the  muscles,  drawing  the 
trunk,  in  one  case,  powerfully  forwards,  in  another  backwards,  and  in  a  third 
to  one  side.  No  one  that  has  ever  witnessed  this  change  of  configuration 
can  possibly  mistake  it  in  a  similar  attack  ;  for  there  is  no  other  lesion  capa- 
ble of  producing  it.  In  caries  of  the  vertebrae,  usually  known  as  Pott's  dis- 
ease, and  in  lateral  curvature  of  the  spine,  the  result  of  irregular  muscular 
action,  the  distortion  of  the  body  is  characteristic.  In  coxalgia,  the  flatten- 
ing of  the  hip,  the  elevation  of  the  pelvis  of  the  affected  side,  the  retraction 
of  the  heel,  and  the  effacement  of  the  femoro-gluteal  fold  are  among  the  most 
valuable  diagnostic  signs  of  the  malady. 

In  diseases  and  injuries  of  the  chest,  the  position  of  the  patient  is  often 
highly  characteristic.  In  inflammation  of  the  lungs  and  pleura,  attended 
with  slight  effusion,  he  generally  lies  either  on  the  affected  side,  or  else  upon 
his  back,  not  on  the  sound  side,  as  the  weight  and  pressure  of  the  diseased 
organ  would  seriously  impede  respiration  and  excite  violent  coughing.  In 
hydrothorax,  with  large  accumulations  on  both  sides,  the  patient  is  obliged 
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to  raise  his  head  and  shoulders  very  much,  or  even  to  sit  up  in  bed,  in  order 
to  obtain  the  requisite  supply  of  air.  When  he  lies  down,  the  effused  fluid  is 
diffused  over  a  larger  portion  of  lung;,  an  occurrence  which  is  instantly  fol- 
lowed by  increased  difficulty  of  breathing,  and  by  the  necessity  of  a  change 
of  posture  to  prevent  impending  suffocation.  "  When  out  of  bed,  he  is  often 
observed  to  sit  with  the  arras  placed  along  the  side,  and  the  hands  fixed 
and  pressing  forcibly  on  the  chair  or  sofa  on  which  he  rests  ;  in  other  cases 
he  leans  a  little  backwards,  still  supported  by  the  arras  and  hands,  which  are 
pressed  behind  his  back." 

The  attitude  assumed  by  the  patient  in  inflammation  of  the  abdominal  and 
pelvic  viscera  is  generally  very  striking  and  characteristic.  Unable  to  shift 
his  position,  he  lies  constantly  upon  his  back,  with  his  head  and  shoulders 
considerably  elevated,  the  knees  raised,  and  the  thighs  partially  flexed,  the 
object  being  to  relax  the  abdominal  muscles  in  the  greatest  possible  degree, 
so  as  to  take  off  their  weight  and  pressure  from  the  inflamed  surface.  In 
spasmodic  affections,  on  the  contrary,  the  position  of  the  patient  is  altogether 
different ;  instead  of  observing  dorsal  decubitus,  he  lies  at  one  time  on  this 
side,  and  then  on  the  other,  now  on  the  back,  and  next  on  the  belly;  and 
instead  of  avoiding  pressure  he  actually  courts  it,  not  feeling  comfortable 
without  it.  Hence,  he  often  doubles  himself  up,  and  twists  and  contorts  his 
body  in  almost  every  possible  manner,  in  order  to  obtain  relief. 

In  stone  of  the  bladder  impeding  the  flow  of  urine,  the  attitude  of  the 
patient  is  frequently  very  singular.  Sometimes  he  is  compelled  to  assume  a 
stooping  posture;  at  other  times  he  crosses  or  separates  his  legs,  inclines  his 
body  to  one  side,  lies  down,  rests  on  his  elbows  and  knees,  or  lies  on  his  back, 
and  throws  up  his  buttocks.  In  traumatic  and  other  affections,  attended  with 
typhomania,  retention  of  urine  may  be  suspected,  if  the  patient  lies  on  his 
back  with  the  limbs  retracted.  In  acute  inflammation  of  the  kidney,  the 
body  is  generally  inclined  a  little  forwards  and  towards  the  affected  side,  so 
as  to  relax  the  lumbar  muscles,  and  take  off  any  pressure  they  might  other- 
wise exert  upon  the  diseased  organ. 

The  nature  of  an  accident  is  not  unfrequently  revealed  by  the  attitude  of 
the  part  and  body  ;  sometimes  by  the  one,  sometimes  by  the  other,  and  oc- 
casionally by  both.  Thus,  the  manner  in  which  the  patient  inclines  his  head 
and  supports  his  arm  in  fracture  of  the  clavicle  is  so  peculiar  as  to  be  ab- 
solutely, in  great  degree,  pathognomonic  of  the  nature  of  the  lesion.  Dis- 
locations of  the  shoulder,  hip,  and  other  joints,  are  denoted  by  striking,  if 
not  characteristic,  changes  in  the  attitude  of  the  body  and  limb.  The  exist- 
ence of  a  fracture  is  often  revealed  by  a  peculiar  change  in  the  conformation 
of  the  affected  member,  consisting  either  in  a  marked  shortening,  or  in  a 
peculiar  alteration  in  the  axis  of  the  part.  The  disease  called  wry-neck  de- 
rives its  name  from  the  peculiar  twist  of  the  neck  by  which  it  is  distinguished. 


SECT.  IV. — EXTERNAL  CHARACTERS. 

Important  diagnostic  data  are  sometimes  furnished  by  the  color,  form,  con- 
sistence, mobility,  pulsation,  temperature,  crepitation,  sensibility,  or  odor  of 
a  part,  and  by  the  spots,  scars,  or  ulcers  existing  upon  its  surface.  A  mere 
glance  at  these  different  topics  will  serve  to  show  their  value  as  means  of 
distinguishing  morbid  action,  whether  it  be  considered  simply  in  reference  to 
its  nature,  or  its  nature  and  degree. 

Thus,  as  stated  under  the  head  of  inflammation,  the  color  of  the  diseased 
part  may  be  scarlet,  as  in  inflammation  of  the  mucous  membrane  of  the 
fauces;  lilac,  as  in  sclerotitis;  grayish,  or  brick-colored,  as  in  iritis.  When 
the  redness  occurs  in  the  form  of  a  streak,  extending  up  the  arm  or  leg,  it  is 
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denotive  of  phlebitis,  or  of  angeioleucitis.  Diffuse  discoloration  character- 
izes erysipelas;  circumscribed  discoloration,  boils  and  carbuncles.  A  scarlet 
hue  implies  great  vascular  activity,  such  as  exists  in  acute  inflammation  ;  a 
purple  hue,  on  the  contrary,  denotes  partial  stasis  of  the  blood,  which,  if  not 
soon  arrested,  may  lead  to  gangrene. 

Change  in  the  form  of  a  part  may  be  caused  by  swelling,  as  in  inflamma- 
tion attended  with  effusion,  or  it  may  depend  upon  the  presence  of  a  new 
growth,  or  it  may  be  the  result  simply  of  hypertrophy.  In  fractures  it  is 
caused  by  displacement  of  the  ends  of  the  fragments  ;  in  dislocations  by  the 
presence  of  the  head  of  the  bone  in  its  new  situation.  In  hernia,  very  strik- 
ing changes  generally  attend  the  figure  of  the  affected  parts,  especially  when 
the  protrusion  is  old  and  unusually  bulky. 

Extraordinary  consistence  of  a  part  is  indicative  either  of  excessive  indura- 
tion from  inflammatory  deposits,  particularly  semi-organized  lymph,  or  of 
the  presence  of  a  solid  tumor,  or  a  displaced  bone.  When  the  part  is  un- 
usually soft,  the  alteration  of  consistence  may  depend  upon  the  presence  of 
pus,  fluid  blood,  serum,  or  serum  and  lymph,  and  often  requires  the  closest 
scrutiny  for  the  successful  detection  of  its  precise  character.  Under  such 
circumstances  the  history  of  the  case  frequently  affords  important  diagnostic 
data,  especially  the  age  of  the  accumulation,  and  the  presence  or  absence  of 
inflammatory  symptoms.  If  the  part  fluctuates  distinctly,  and  is,  withal,  red, 
tender,  or  painful,  the  probability  is  that  the  alteration  of  consistence  is  due 
to  the  existence  of  pus;  if,  on  the  other  hand,  it  be  perfectly  free  from  dis- 
coloration and  uneasiness,  although  the  undulation  under  pressure  may  be 
most  perfect,  the  conclusion  must  be  that  the  disease  is  either  a  chronic  ab- 
scess, or  else  some  serous  or  hematoid  cyst. 

The  mobility  of  a  part  may  be  diminished  or  increased,  thus  throwing  im- 
portant light  upon  the  nature  of  the  case.  As  a  general  rule,  it  may  be 
stated  that  it  is  lessened  in  dislocations,  and  augmented  in  fractures.  The 
value  of  this  symptom  is  well  shown  in  diseases  of  the  articulations,  as  well 
as  in  inflammation  of  other  parts  of  the  body,  which,  if  at  all  seriously  in- 
volved, have  their  mobility  always  proportionably  diminished.  In  malignant 
tumors,  loss  of  mobility  of  the  morbid  growth  generally  forms  a  prominent 
phenomenon  in  the  advanced  stage  of  the  disease,  in  consequence  of  the  firm 
adhesions  that  take  place  between  it  and  the  surrounding  structures.  A 
similar  effect  may  be  produced  by  the  manner  in  which  such  tumors  are 
bound  down  by  the  aponeuroses  and  muscles.  In  affections  of  the  eye  an 
alteration  of  the  mobility  of  the  iris  often  affords  most  important  diagnostic 
information. 

Abnormal  pulsation  in  a  part  leads  to  the  suspicion  of  the  existence  of 
aneurism,  and  this  suspicion  will  almost  be  converted  into  certainty,  if,  in 
addition  to  this  phenomenon,  there  is  a  peculiar  thrill,  with  a  vibratory  sen- 
sation, and  a  decided  diminution  of  the  volume  of  the  part  upon  the  applica- 
tion of  pressure  to  the  cardiac  side  of  the  artery  supplying  it  with  blood. 
The  mere  fact  of  the  existence  of  abnormal  pulsation  should  put  the  surgeon 
upon  his  guard,  in  order  that,  by  redoubling  his  efforts  at  a  thorough  ex- 
ploration, he  may  not  commit  any  errors  of  diagnosis  ;  laying  open,  perhaps, 
an  aneurism,  when  he  supposes  that  he  is  dealing  only  with  an  abscess  or  a 
hygroma. 

The  surgeon  occasionally  meets  with  what  is  denominated  crepitation,  a 
rough,  grating,  or  friction  sound,  of  great  value  as  a  diagnostic  in  fractures, 
emphysema,  and  inflammation  of  the  sheaths  of  the  tendons.  In  many  cases 
it  may  be  both  felt  and  heard.  In  fractures  it  is  produced  by  rubbing  to- 
gether the  ends  of  the  broken  bone,  and  is  generally  so  distinct  as  to  be 
completely  characteristic  of  the  nature  of  the  lesion.  In  order  to  elicit  it,  a 
good  deal  of  management  is  often  necessary  ;  but  in  general  it  will  be  suffi- 
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cient,  after  the  ends  of  the  broken  bone  have  been  fairly  placed  in  contact,  to 
grasp  one  piece  firmly,  and  to  hold  it  so  while  the  other  is  rotated  on  its 
axis;  or  both  fragments  may  be  moved  simultaneously  in  opposite  directions. 

The  crepitation  of  emphysema  is  a  kind  of  crackling  sound,  similar  to  what 
is  produced  by  the  rumpling  of  dry  parchment,  or  by  rubbing  together  nume- 
rous little  dry,  friable  balls  filled  with  air.  The  part,  moreover,  feels  soft 
and  puffy,  and  the  contained  air  may  be  easily  pressed  from  one  spot  to 
another. 

Bony  tumors  of  the  antrum  of  Highmore  and  of  the  lower  jaw,  attended 
with  great  expansion  and  attenuation  of  their  walls,  occasionally  emit,  when 
pressed  between  the  fingers,  a  peculiar  crackling  noise,  similar  to  that  of  dry 
parchment.  The  sound  thus  elicited,  however,  is  altogether  different  from 
crepitation,  properly  so  termed,  and  its  chief  value  consists  in  showing  the 
alteration  which  the  osseous  tissue  is  capable  of  undergoing  when  it  is  sub- 
jected to  long-continued  eccentric  pressure. 

The  crepitation  attendant  upon  inflammation  of  the  sheaths  of  the  tendons 
is  altogether  different  from  the  two  preceding  varieties,  resembling  the  sound 
caused  by  rubbing  dry  starch  between  the  fingers.  When  the  disease  is 
chronic  it  may  sometimes  be  both  heard  and  felt.  It  evidently  depends  upon 
the  presence  of  plastic  matter,  and  is  most  common  about  the  wrist  and  ankle. 
This  sound  is  often  closely  imitated  in  affections  of  the  mucous  bursae,  espe- 
cially when  they  are  pretty  well  distended  with  fluid,  intermixed  with  flakes 
of  lymph  and  fibrinous  concretions. 

A  faint  crepitating  sound  is  sometimes  produced  by  breaking  up  the  clots 
of  a  sanguineous  cyst,  and  rubbing  the  fragments  between  the  fingers.  The 
noise,  when  it  does  occur,  is  always  most  distinct  at  the  base  of  the  tumor, 
where  most  of  the  solid  matter  is  necessarily  collected. 

An  alteration  of  temperature  in  parts  affected  with  disease  is  sufficiently 
common,  and  occasionally  affords  valuable  diagnostic  intimations.  With 
what  interest  does  not  the  surgeon  watch  the  rise  of  heat  in  a  limb  after  the 
ligation  of  its  principal  artery  1  A  casual  examination  is  generally  sufficient 
for  its  detection  ;  when  more  than  ordinary  nicety  is  required,  recourse  may 
be  had  to  the  thermometer.  The  intensity  of  the  morbid  action  may  some- 
times be  pretty  accurately  measured  by  merely  observing  the  increase  of  its 
temperature.  A  sudden  diminution  of  temperature,  in  a  part  previously  in 
a  high  state  of  inflammation,  may  generally  be  regarded  as  an  omen  of  unfa- 
vorable import,  as  it  is  denotive  of  the  approach  of  gangrene. 

An  increase  of  the  sensibility  of  a  part  is  a  frequent,  if  not  an  almost  con- 
stant, occurrence  in  disease,  especially  when  it  is  of  an  acute  character.  In 
ophthalmia,  the  slightest  ray  of  light  is  a  source  of  distress  to  the  patient ; 
in  otitis,  the  ear  is  intolerant  of  sound  ;  and  in  gastritis  the  stomach  is 
oppressed  by  the  smallest  quantity  of  fluid,  however  bland,  or  however  cau- 
tiously used.  Parts,  such  as  bones  and  ligaments,  that  are  perfectly  devoid 
of  feeling  in  health,  often  become  exquisitely  sensitive  in  inflammation  ;  and 
thus  it  is  that  the  practitioner  is  not  unfrequently  enabled  to  detect  the  exist- 
ence of  morbid  action  in  structures  hidden  from  view,  much  better  than  he 
can  in  any  other  manner.  The  proper  way  of  ascertaining  the  existence  and 
amount  of  morbid  sensibility  is  to  make  gentle  and  methodical  compression, 
or  to  percuss  the  affected  part,  so  as  to  communicate  to  it  the  vibrations  of 
the  whole  hand,  or,  what  is  preferable,  of  one  of  the  fingers. 

When  pain  exists,  a  careful  distinction  should  be  drawn  between  that 
which  arises  from  inflammation  and  that  produced  by  spasm  and  neuralgia. 
In  inflammation,  the  pain  is  steady  and  persistent,  increased  by  motion  and 
pressure,  commencing  with  the  morbid  action,  keeping  regular  pace  with  it, 
and  gradually  disappearing  as  the  morbid  action  declines.  In  spasmodic 
affections,  or  colic,  on  the  contrary,  the  pain  is  paroxysmal,  or  marked  by 
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distinct  intermissions ;  abrupt,  both  in  its  invasion  and  departure  ;  relieved 
by  pressure,  and  change  of  posture,  and  generally  attended  with  flatulence 
of  the  stomach  and  bowels.  In  neuralgia,  the  pain  occurs  in  transient  and 
violent  paroxysms,  darts  along  the  course  of  the  affected  nerves  with  the 
rapidity  of  lightning,  and  is  usually  accompanied  by  more  or  less  tenderness 
of  the  part,  without  any  distinct  tumefaction,  discoloration,  or  augmentation 
of  temperature. 

Finally,  there  are  certain  affections  which  may  sometimes  be  readily  diag- 
nosticated by  a  careful  examination  of  the  cutaneous  surface,  and  that  of  the 
mucous  outlets.  Thus,  if  there  are  copper-colored  eruptions  upon  the  skin, 
and  excavated  ulcers  on  the  fauces,  or  tubercles  upon  the  tongue,  cheek,  or 
lip,  no  one  could  fail  to  conclude  that  the  system  was  laboring  under  a 
syphilitic  taint.  Partial  or  complete  destruction  of  the  uvula,  tonsils,  or 
arches  of  the  palate,  would  inevitably  lead  to  a  similar  inference,  especially 
if,  added  to  this,  there  is  evidence  of  actual  disease.  Scars  upon  the  cuta- 
neous surface,  scattered  irregularly  about,  large,  deep,  white,  and  permanent, 
are  generally  denotive  of  the  former  existence  of  rupia. 

The  character  of  an  ulcer  will  sometimes  lead  to  the  detection  of  its  cause, 
or  to  the  state  of  the  system  which  has  induced  its  development.  Last  autumn 
a  girl,  aged  fourteen,  was  brought  to  my  Clinic  at  the  Jefferson  Medical  Col- 
lege, on  account  of  a  large  chronic  ulcer  seated  in  front  of  the  leg,  directly 
over  the  tibia;  it  had  been  in  progress  for  the  better  part  of  a  year,  was  exces- 
sively painful,  and  had  resisted  a  great  variety  of  local  and  constitutional 
remedies.  Having  brought  the  patient  under  the  influence  of  chloroform,  I 
scraped  away  a  thick  mass  of  semi-organized  substance  which  formed  the 
bottom  of  the  ulcer,  together  with  the  carious  and  softened  portion  of  the 
bone  ;  and  when  she  returned  to  me  a  week  afterwards  I  was  struck  with  the 
remarkable  improvement  that  had  taken  place  both  in  the  part  and  system. 
Shortly  after  her  visit,  however,  not  less  than  five  or  six  small  unhealthy- 
looking  ulcers,  with  thick,  everted  edges,  and  a  foul,  nasty  surface,  broke  out 
around  the  old  one,  which  by  this  time  had  also  changed  for  the  worse.  Con- 
vinced that  the  disease  was  of  a  syphilitic  nature,  I  placed  the  patient,  without 
any  further  inquiry  into  the  case,  upon  the  use  of  iodide  of  potassium  and 
bichloride  of  mercury,  under  the  influence  of  which,  and  a  nourishing  diet, 
she  rapidly  regained  her  health  and  strength,  with  good  sound  cicatrices. 

Thus  it  will  be  perceived  that  the  diagnosis  in  this  case,  founded  upon  the 
appearance  and  obstinacy  of  the  patient's  ulcers,  was  confirmed  by  the  result 
of  the  treatment  employed  for  their  cure. 


SECT.  V. — INSTRUMENTAL  EXPLORATIONS. 

There  are  certain  affections  whose  character  can  be  ascertained  only  by  a 
careful  examination  with  the  aid  of  instruments,  full  access  to  them  in  any 
other  manner  being  impracticable.  The  instruments  mainly  required  for  this 
purpose  are  the  probe,  bougie,  sound,  speculum,  stethoscope,  and  exploring 
needle,  each  of  which  will  therefore  demand  some  notice. 

Probe.—  The  probe,  fig.  94,  is  chiefly  employed  for  the  purpose  of  explor- 
ing fistulous  tracks  and  sinuses,  the  course  of  balls,  and  the  presence  of  foreign 
bodies.  It  may  therefore  be  considered  as  a  highly  valuable  instrument,  one 
which  is  daily  and  hourly  brought  into  requisition  by  the  surgeon  in  extensive 
practice.  It  is  generally  made  so  as  to  be  flexible,  being  composed  of  silver, 
or  other  suitable  metal ;  and  varies  in  length,  diameter,  and  shape  according 
to  circumstances.  The  ordinary  pocket  probe  is  about  five  inches  in  length, 
and  of  the  diameter  of  a  crow-quill,  one  extremity  being  blunt,  the  other 
somewhat  pointed,  or  furnished  with  an  eye.     For  exploring  the  lachrymal 
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passages  a  much  more  delicate  instrument  is  required ;  the  uterine  probe,  on 
the  contrary,  is  very  large ;  a  long  and  rather  stout  instrument  is  generally 

Fig.  04. 


employed  for  ascertaining  the  existence  of  a  foreign  body  in  the  air-passages 
after  having  opened  the  trachea,  for  tracing  the  course  of  a  ball,  and  for 
exploring  certain  varieties  of  fistules  and  sinuses. 

The  index  finger,  when  sufficiently  long,  and  not  too  thick,  is  the  best 
probe  of  all,  as  the  information  furnished  by  it  is  generally  much  more  relia- 
ble than  that  supplied  by  a  metallic  instrument.  It  is  particularly  available 
in  the  examination  of  the  vagina,  uterus,  and  rectum,  whether  the  object  be 
to  detect  the  presence  of  disease,  malposition,  or  the  existence  of  an  extra- 
neous body. 

The  rectal  touch,  performed  with  the  index  finger,  is  constantly  practised 
by  the  surgeon  in  sounding  patients  for  stone  in  the  bladder,  with  a  view  not 
only  of  ascertaining  the  presence  of  the  foreign  substance,  but  also  for  the 
purpose  of  determining  its  size  and  situation.  Enlargement  of  the  prostate 
gland,  and  the  existence  of  calculi  in  its  substance,  can  seldom  be  satisfac- 
torily diagnosticated  in  any  other  manner.  Displacements  of  the  uterus, 
pelvic  tumors,  and  malformations  of  the  internal  genital  organs,  are  often 
promptly  detected  by  the  rectal  touch  ;  and  there  is  no  practitioner  that  does 
not  employ  the  finger  in  suspected  disease  of  the  anus  and  lower  bowel.  The 
rectal  touch  can  readily  discriminate  between  a  hemorrhoidal  tumor  and  a 
carcinomatous  growth,  a  polyp,  a  prolapsus  of  the  mucous  membrane,  or  a 
foreign  body.  The  extent  of  the  spasmodic  contraction  of  the  anus,  which 
attends  fissure  of  that  outlet,  is  generally  readily  ascertained  by  the  insertion 
of  the  finger. 

The  vaginal  touch  affords  important  information  in  relation  to  the  diseases 
of  the  vagina  and  uterus.  It  is  in  this  manner  that  the  practitioner  ascer- 
tains the  existence  of  the  various  kinds  of  tumors  that  are  liable  to  form  in 
these  organs,  whether  benign  or  malignant,  and  also  the  different  displace- 
ments to  which  they  are  subject.  A  practised  finger  will  readily  detect  a 
carcinomatous  ulcer  of  the  uterus,  a  rent  in  the  vagina,  and  a  calculus  in  the 
bladder. 

Whatever  instrument  is  employed,  it  should  be  well  oiled  and  warmed,  to 
facilitate  its  introduction,  and  great  care  should  be  taken  to  pass  it  along  in 
as  gentle  and  easy  a  manner  as  possible.  If  the  parts  requiring  to  be  ex- 
plored are  inflamed  and  tender,  it  may  be  necessary,  before  undertaking  the 
examination,  to  lessen  the  sensibility  by  preliminary  treatment,  consisting  of 
soothing  measures,  otherwise  it  may  be  productive  of  severe  pain  and  an 
aggravation  of  the  disease.  No  general  rules  can  be  laid  down  respecting 
the  position  of  the  part  or  of  the  body  during  the  examination,  although  it 
must  be  sufficiently  obvious  that  this  is  a  matter  of  paramount  importance  to 
a  satisfactory  result.  In  exploring  fistulous  tracks  it  is  occasionally  neces- 
sary to  enlarge  their  orifice  somewhat,  in  order  to  afford  a  more  ready  passage 
to  the  instrument  or  finger. 

Bougie. — For  ascertaining  the  condition  of  the  mucous  outlets  of  the  body, 
as  the  urethra,  oesophagus,  and  rectum,  a  bougie,  which  is  but  another  name 
for  a  probe,  is  generally  employed,  the  principle  upon  which  the  examination 
is  conducted  being  the  same  as  in  exploring  a  part  with  the  probe  properly 
so  called ;  that  is,  the  instrument,  which  is  either  straight  or  curved,  and 
composed  of  gum  elastic  or  metal,  is  well  oiled  and  warmed,  and  then  care- 
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fully  introduced  as  far  as  the  seat  of  the  obstruction,  the  distance  between 
which  and  the  external  orifice  is  now  determined  by  looking  at  the  graduated 
scale  upon  the  surface  of  the  bougie,  or  by  making  a  scratch  upon  it  with  the 
nail.  The  examination  is  completed  by  insinuating  the  instrument  gently 
into  the  stricture,  so  as  to  measure  its  extent,  and  the  degree  of  its  resistance. 
The  information  thus  elicited  is  generally  of  the  greatest  diagnostic  and  prac- 
tical value. 

Sound. — The  instrument  employed  for  exploring  the  bladder  is  called  a 
sound,  although  it  is  iu  reality  nothing  but  a  probe,  blunt  pointed  at  the  dis- 
tal extremity,  and  a  good  deal  curved,  so  as  to  adapt  it  to  the  course  and 
shape  of  the  urethra.  It  is  composed  of  steel,  being  perfectly  smooth,  and 
of  a  round  shape.  Its  object  and  mode  of  use  will  claim  special  attention 
in  connection  with  the  diagnosis  of  vesical  diseases,  which  could  not  be  esta- 
blished satisfactorily  in  any  other  way. 

Speculum. — Of  the  value  of  the  speculum  as  a  means  of  diagnosis  in  affec- 
tions of  the  vagina,  uterus,  anus,  nose,  and  ear,  it  is  unnecessary  to  say  anything 
of  a  formal  character,  as  it  is  fully  appreciated  by  every  sensible  practitioner. 
Indeed,  it  is  only  surprising  when  we  consider  the  great  aid  which  we  derive 
from  its  use  that  its  employment  should  still  be  so  much  restricted,  as  it  seems 
to  be,  in  certain  parts  of  this  and  other  countries.  Invented  at  an  early 
period  of  the  science,  it  was  completely  lost  sight  of  for  many  ages,  until  it 
was  re-introduced,  about  thirty  years  ago,  to  the  notice  of  the  profession  by 
llecainier,  who  thus  conferred  an  inestimable  benefit  upon  the  public. 

The  speculum  is  composed  of  polished  metal,  or  of  glass,  and  consists 
either  of  a  cylinder,  or  of  two,  three,  or  four  movable  blades,  secured  by 
screws,  and  furnished  with  an  appropriate  handle.  A  wire  speculum  (fig.  95) 
is  sometimes  used.  For  most  purposes  to  which  such  an  instru- 
Fig.  95.  ment  is  applicable  the  cylinder  answers  exceedingly  well,  and  it 
possesses  the  additional  recommendation  of  simplicity  of  construc- 
tion, convenience,  and  cheapness.  The  valvular  speculum,  on  the 
contrary,  is  a  complicated  contrivance,  expensive,  and  liable  to  get 
out  of  order.  Nevertheless,  there  are  certain  forms  of  disease, 
especially  of  the  uterus,  which  hardly  admit  of  satisfactory  explora- 
tion by  any  other  means.  Whatever  form  of  instrument  be  selected, 
it  should  be  well  oiled  and  warmed,  and  then  carefully  inserted  into 
the  cavity  which  it  is  designed  to  explore,  the  patient  having  been 
previously  placed  in  the  most  eligible  position  for  undergoing  the 
examination.  Unless  the  case  is  one  of  unusual  urgency,  the  exa- 
mination should  always  be  put  off  until  there  is  a  clear  day,  as  the  light  of 
the  sun  is  far  better,  as  well  as  more  convenient,  than  an  artificial  one.  In 
exploring  the  uterus,  the  touch  should  precede  the  introduction  of  the  specu- 
lum, with  a  view  of  ascertaining  the  existence  or  non-existence  of  any  dis- 
placement of  that  organ. 

I  have  never  found  it  necessary  to  use  an  oral  speculum,  an  instrument 
occasionally  met  with  at  the  cutler's  shop.  Making  the  patient  take  a  full 
inspiration,  while  he  holds  his  mouth  wide  open,  will  generally  permit  a 
thorough  inspection  of  the  tongue,  cheeks,  and  fauces  ;  where  greater  nicety 
is  required  the  tongue  may  be  depressed  with  the  handle  of  a  spoon,  a  spatula, 
or  a  tongue-holder,  and  the  tonsils  and  arches  of  the  palate  separated  by 
means  of  a  director  or  a  long  probe. 

Exploring  needle. — The  value  of  the  exploring  needle  cannot  be  too  highly 
appreciated  by  the  practical  surgeon,  as  he  is  obliged  to  use  it  in  the  exami- 
nation of  a  great  variety  of  external  atfeetions,  the  diagnosis  of  which  does 
not  admit  of  accurate  determination  in  any  other  manner.  On  the  other 
hand,  however,  there  is  reason  to  believe  that  there  is  no  instrument,  certainly 
none  of  its  size,  that  is  more  frequently  misapplied  by  the  uninformed  prac- 
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titioner,  or  one  which  may  do  a  greater  amount  of  harm  when  used  without 
proper  judgment  and  discrimination.  Like  everything  else  that  is  good,  it 
is  liable  to  abuse;  a  circumstance  which  cannot  be  too  strongly  impressed 
upon  the  mind  of  the  young  surgeon.  I  am  sure  I  have  seen  immense  injury 
and  even  loss  of  life  produced  by  its  careless  and  reckless  use. 

Numerous  exploring  instruments  are  in  the  hands  of  the  profession;  some 
of  which,  displaying  great  delicacy  and  ingenuity,  seem  to  combine  all  the 
advantages  that  such  contrivances  are  capable  of  affording,  while  others  are 
extremely  clumsy,  and,  consequently,  very  imperfectly  adapted  for  the  pur- 
pose they  are  designed  to  fulfil.  The  great  fault  with  most  of  them  is  that 
they  are  too  large,  thus  inflicting  an  amount  of  injury  upon  the  affected  part, 
whicfl  especially  in  malignant  diseases,  is  often  followed  by  the  most  disas- 
trous effects,  causing,  perhaps,  not  merely  severe  pain  and  hemorrhage,  but 
such  a  change  in  the  vital  relations  of  the  morbid  growth  as  to  lead  to  its 
rapid  development,  if  not  to  the  speedy  destruction  of  the  patient.  I  recol- 
lect seeing,  some  years  ago,  a  tumor  upon  the  hip  of  a  lad,  aged  sixteen, 
which,  after  having  been  subjected  to  various  examinations  by  highly  re- 
spectable surgeons,  was  at  length  pierced  with  a  large  exploring  needle.  The 
swelling,  which  had  been  supposed  to  be  nothing  but  a  chronic  abscess,  and 
which  for  some  time  had  been  almost  stationary,  now  rapidly  increased  in 
volume,  ulcerated,  and  fungated,  and  in  less  than  a  fortnight  destroyed  life. 
Dissection  showed  that  the  morbid  growth  was  one  of  the  encephaloid  kind, 
the  activity  of  which  had  been  greatly  augmented  by  the  changes  induced  in 
its  vital  relations  by  the  injury  done  by  the  instrument.  A  large  volume 
might  be  filled,  if  one  had  time,  with  a  rehearsal  of  the  mischief  that  has  been 
committed  by  the  exploring  needle  in  the  hands  of  careless  and  unscrupulous 
practitioners. 

Exploring  needles  consist  either  of  a  solid  cylinder  or  of  a  species  of  trocar 
and  canula,  sharp-pointed,  fine,  and  perfectly  smooth,  so  as  to  facilitate  their 
introduction  and  easy  management.  They  are  made  of  various  lengths  and 
diameters,  according  to  the  depth,  volume,  and  nature  of  the  part  to  be  ex- 
amined.    The  annexed  cut,  fig.  96,  represents  an  exploring  needle,  with  a 

Fig.  96. 


lateral  groove.  The  best  instrument  of  the  kind,  according  to  my  experi- 
ence— one  which  answers  every  purpose  in  superficial  affections,  and  which 
may  always  be  used  with  the  most  perfect  safety — is  the  ordinary  cataract 
needle,  spear-shaped,  and  sufficiently  stout  to  prevent  it  from  breaking.  This 
is  inserted  into  the  most  prominent  portion  of  the  tumor  or  morbid  accumu- 
lation, with  a  sort  of  rotatory  motion,  the  object  being  to  condense,  as  it 
were,  the  edges  of  the  opening  to  promote  the  escape  of  the  contents  of  the 
swelling,  which  readily  occurs,  if  they  are  of  a  fluid  consistence,  a  drop  of 
the  liquid  often  adhering  to  the  instrument,  or  resting  upon  the  orifice  of  the 
little  puncture.  When  the  contents  are  of  a  semi-solid  nature,  or  the  tumor 
is  very  deep-seated,  the  needle  should  be  larger,  or,  what  is  preferable,  it 
should  be  replaced  by  a  very  small  trocar,  long  enough  to  reach  and  pene- 
trate the  affected  structures.  Whatever  instrument  be  used,  it  must  not,  on 
any  account,  be  permitted  to  come  in  contact  with  any  important  vessels  or 
nerves.  When  the  swelling  is  of  unusual  bulk,  it  may  be  explored  at  several 
points  of  its  extent  at  the  same  sitting.  The  little  puncture  made  in  the 
operation  should  be  immediately  closed  with  adhesive  plaster  or  collodion. 
When  the  object  is  to  exclude  the  entrance  of  air,  the  instrument  may  be 
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carried  some  distance  between  the  integument  and  the  swelling,  so  as  to  make 
the  opening  somewhat  valve-like. 

A  needle,  perforated  in  its  entire  length,  has  lately  been  reconimended,  on 
the  ground  of  its  superior  efficacy  in  exploring  deeply-seated  disease,  its  great 
value  consisting  in  the  facility  of  discriminating  between  different  kinds  of  fluids, 
or  in  reaching  deeply-seated  fluids  without  the  admixture  of  the  superficial. 

Dr.  Addinell  Hewson,  of  this  city,  has  invented  an  exploring  instrument 
for  the  purpose  of  obtaining  a  small  portion  of  a  tumor,  or  morbid  deposit, 
with  a  view  to  a  microscopical  examination  of  its  structure,  the  tube  which 
he  employs  for  this  object  being  furnished  with  a  peculiar  contrivance  at- 
tached to'the  rod  which  slides  in  its  interior.  Such  a  procedure,  it  strikes 
me,  is  more  ingenious  than  useful,  as  its  disturbing  influence  upon  the*  mor- 
bid mass  can  hardly  fail,  at  least  occasionally,  to  impart  new  life  and  energy 
to  the  affected  tissues. 

Oplttlialmoscope. — Another  instrument  has  lately  been  added  to  our  diag- 
nostic armamentarium  ;  this  is  the  ophthalmoscope,  of  which  due  mention 
will  be  made  in  the  proper  place.  Whether  the  high  expectations  anticipated 
from  its  use  will  be  fully  realized  time  alone  can  determine. 

Laryngoscope. — This  is  an  instrument  of  very  recent  introduction  into 
medical  and  surgical  practice.  It  is  intended,  as  the  name  implies,  to  assist 
in  exploring  the  larynx,  and  the  only  objection  to  its  employment  is  the  diffi- 
culty of  its  application,  few  practitioners  being  possessed  of  the  requisite  de- 
gree of  tact  to  use  it  to  advantage. 

Otoscope. — To  Mr.  Toynbee,  of  London,  belongs  the  merit  of  introducing 
an  instrument  called  the  otoscope,  which  promises  to  be  of  great  aid  in  the 
examination  of  the  ear,  with  a  view  of  determining  its  precise  condition  in  cases 
of  supposed  disease.  It  is  of  very  simple  construction,  as  well  as  of  easy  ap- 
plication, and  is  likely  to  come  into  extensive  use. 

Stethoscope. — The  use  of  the  stethoscope,  as  a  means  of  surgical  diagnosis, 
is  comparatively  limited,  and  it  might  be  altogether  dispensed  with  by  those 
who  have  a  well  practised  ear,  and  are  not  averse  to  the  employment  of  im- 
mediate auscultation,  or  the  direct  application  of  the  ear  to  the  affected  parts. 
Lisfranc  thought  that  the  stethoscope  might  be  advantageously  resorted  to 
for  the  purpose  of  detecting  crepitus  in  deep-seated  fractures ;  or,  what  is 
the  same  thing,  in  fractures  covered  by  a  large  amount  of  muscular  and  other 
tissues,  as,  for  example,  in  those  of  the  neck  of  the  thigh-bone  in  very  fleshy 
subjects.  Few  occasions,  however,  can  arise  in  which  such  a  mode  of  explo- 
ration can  be  of  any  real  service,  and  I  am  not  aware  that  any  of  our  more 
experienced  practitioners  ever  employ  the  instrument  with  this  object. 

Laennec,  long  ago,  proposed  auscultation  as  a  means  of  detectiug  the  pre- 
sence of  calculi  in  the  bladder.  He  thought  that  it  would  be  particularly 
serviceable  in  ascertaining  the  existence  of  very  small  concretions,  which, 
when  struck  with  the  sound,  emit  only  a  very  indistinct  noise  ;  and  he  sug- 
gested that,  under  these  circumstances,  the  stethoscope  should  be  applied  to 
the  pubic  or  sacral  region  while  the  instrument  was  being  freely  moved  about 
in  the  organ.  The  recommendation,  however,  has  not  met  with  any  particular 
favor,  and  there  are,  I  suppose,  few  surgeons  who  would  feel  inclined  to  cut 
a  patient  for  stone  on  such  slender  evidence  of  its  presence. 

The  chief  value  of  auscultation,  then,  is  restricted  to  the  examination  of 
diseases  of  the  heart,  pericardium,  lung,  and  pleura;  and  to  the  investigation 
of  certain  lesions  of  the  abdomen,  uterus,  and  ovaries,  simulating  pregnancy, 
with  a  view  to  the  detection  of  the  foetal  circulation.  Dry  tapping,  as  it  has 
been  emphatically  called,  would  probably  be  of  much  less  frequent  occur- 
rence, if  the  stethoscope  were  oftener  employed  in  supposed  dropsy  in  young 
unmarried  females. 
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SECT.  VI. — EXAMINATION  OF  THE  DISCHARGES. 

The  discharges,  normal  and  abnormal,  from  different  parts  of  the  body, 
often  furnish  the  surgeon  important  diagnostic  information.  Thus,  an  habit- 
ual flow  of  tears  over  the  cheek  is  usually  denotive  of  disease  of  the  lachrymal 
passages,  and  necessarily  suggests  the  propriety  of  a  careful  examination  of 
them  with  a  view  to  the  detection  of  obstruction.  For  a  similar  reason  the 
surgeon  is  prompted  to  inspect  the  ear  in  otorrhcea,  and  the  nose  when  it  is 
the  seat  of  muco-purulent  profluvium.  The  very  nature  of  the  discharge  in- 
forms him  of  the  existence  of  inflammation,  but  how  that  inflammation  is  pro- 
duced, whether  by  the  presence  of  a  foreign  body,  a  piece  of  dead  bone,  or  a 
polyp,  is  a  question  which  can  only  be  decided  by  the  most  careful  scrutiny; 
requiring,  perhaps,  the  employment  of  the  syringe  to  wash  away  the  secretion, 
and  repeated  inspection  before  the  precise  nature  of  the  case  can  be  satisfac- 
torily made  out.  One  of  the  most  important  symptoms  of  inflammation  of 
the  maxillary  sinus  is  a  flow  of  pus  into  the  throat ;  but  no  surgeon  can  be 
certain  that  it  proceeds  from  that  cavity  unless  he  has  previously  ascertained 
that  there  is  no  disease  of  the  mucous  membrane  of  the  nose. 

The  character  of  the  sputa  has  long  been  an  object  of  study  with  practi- 
tioners on  account  of  the  useful  information  which  they  afford  in  regard  to 
the  existence  of  particular  diseases.  Such  information  is  hardly  of  less  value 
to  the  surgeon  than  to  the  physician,  as  it  apprises  him  of  the  presence  of 
lesions  which  forbid  surgical  interference,  or  place  him  in  possession  of  useful 
data  respecting  the  occurrence  of  pulmonary  complications,  so  common  after 
accidents  and  capital  operations.  The  reddish  streaks  in  the  expectoration 
excite  suspicion  of  the  existence  of  pneumonia  ;  the  rust-colored  sputa  con- 
firm that  suspicion,  and  at  once  invest  the  case  with  its  proper  importance. 
The  fetid  putrilaginous  matter  coughed  up  in  gangrene  of  the  lungs  is  charac- 
teristic of  that  disease  from  whatever  cause  proceeding.  In  phthisis,  after  the 
occurrence  of  caverns,  the  expectorated  matter  is  ejected  in  distinct  rounded 
masses,  with  irregular  and  indented  edges ;  it  sinks  in  water,  and  is  of  a  yel- 
lowish color,  with  various  shades  of  ash  and  even  green,  and  streaked  with 
opaque  specks.  A  discharge  of  blood  by  vomiting  is  denotive  of  hemoptysis 
when  the  fluid  is  of  a  scarlet  color,  and  of  hematemesis,  when  it  is  perfectly 
black.  In  affections  of  the  throat,  attended  with  thick  mucous  or  muco- 
purulent secretion,  the  sputa  are  sometimes  streaked  with  blood.  The  saliva 
in  mercurial  stomatitis  has  a  characteristic  odor,  and  the  same  is  true  of  the 
discharge  which  accompanies  gangrasnopsis. 

A  thick  yellowish  discharge,  more  or  less  abundant,  from  the  vagina,  is 
indicative  of  inflammation  of  that  canal,  of  the  uterus,  or  of  both,  and  the 
addition  of  blood  may  usually  be  regarded  as  an  evidence  of  concomitant 
ulceration.  In  the  virtuous  woman  such  a  profluvium  is  generally  to  be  con- 
sidered as  the  result  of  accidental  causes  ;  in  the  courtesan,  on  the  contrary,  it 
at  once  awakens  a  suspicion  of  the  existence  of  gonorrhoea  or  chancre.  In 
cancer  of  the  womb,  the  disease  is  attended,  in  its  earlier  stages,  by  hemor- 
rhage, and  afterwards,  when  ulceration  has  set  in,  by  a  foul,  purulent,  or 
sero-sanguinolent  discharge,  more  or  less  copious,  and  so  excessively  fetid  as 
to  indicate  unmistakably  the  character  of  the  lesion. 

In  the  male,  a  discharge  of  matter  from  the  urethra  generally  furnishes 
useful  information  respecting  the  character  of  the  disease  under  which  the 
individual  is  laboring.  When  the  discharge  is  thick,  yellowish,  and  abund- 
ant, it  is  denotive  of  gonorrhoea,  or  chancre,  though  in  the  latter  case  it  is 
seldom  very  profuse  ;  when  thin,  and  lactescent,  or  like  the  white  of  an  egg, 
it  indicates  the  existence  of  gleet,  or  prostatorrhcea.     A  large  and  sudden 
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discharge,  especially  when  no  profluvium  precedes  or  follows  it,  is  to  be  taken 
as  an  evidence  of  spermatorrhoea. 

The  presence  of  spermatozoa  in  hydrocele  sometimes  throws  important  light 
upon  the  source  of  the  water.  It  has  been  ascertained  that  whenever  the 
fluid  contains  animalcules  of  this  kind,  the  disease  is  generally  of  an  encysted 
nature  ;  for,  although  they  also  occur  in  ordinary  hydrocele,  yet  the  circum- 
stance is  so  uncommon  that  it  must  be  regarded  as  altogether  of  an  excep- 
tional character. 

Of  the  signs  afforded  by  the  renal  and  urinary  secretions,  as  evidences  of 
disease,  either  of  a  local  or  general  character,  proper  mention  will  be  made 
in  the  chapter  on  the  affections  of  the  urinary  organs.  Here  I  shall  only  add 
that  a  careful  examination  of  these  secretions  is  often  a  matter  of  paramount 
moment  to  the  surgeon,  especially  when  he  is  obliged  to  decide  respecting 
the  propriety  of  a  severe  operation,  the  result  of  which  might  be  seriously 
compromised  by  the  existence  of  organic  lesion  either  of  the  kidneys,  or  of 
some  other  important  viscera.  Hardly  any  man,  however  reckless,  would 
enter  upon  such  an  enterprise  if  the  urine  were  loaded  with  albumen. 

The  existence  of  disease  of  the  anus  and  rectum,  and  even  the  true  nature 
of  such  disease,  may  often  be  satisfactorily  inferred  by  the  discharges  furnished 
by  these  parts.  A  flow  of  pure  blood,  especially  during  defecation,  is  gene- 
rally denotive  of  internal  hemorrhoids ;  so  also  if  there  be  frequent  evacua- 
tions of  thick,  bloody  mucus,  either  while  the  person  is  at  the  water-closet,  or 
in  the  intervals  of  his  visits.  A  narrow,  compressed,  or  flattened  state  of  the 
feces  is  indicative  of  mechanical  obstruction,  occasioned  either  by  stricture  of 
the  rectum,  enlargement  of  the  prostate  gland,  or  contraction  of  the  anus. 
In  ulcerated  cancer  of  the  lower  bowel,  the  discharges  are  generally  very 
profuse,  of  a  muco-pnrulent  nature,  mixed  with  blood  and  mucus,  and  exces- 
sively fetid;  in  fact,  characteristic  of  the  nature  of  that  horrible  malady. 

The  matter  of  certain  abscesses  serves  to  point  out  their  nature  and  situa- 
tion, or  their  accidental  communication  with  neighboring  parts.  Thus,  in 
the  mammary  gland,  the  fluid  may  contain  milk  ;  in  the  liver,  bile  ;  in  the 
kidney,  as  when  an  opening  takes  place  externally,  urine.  Abscesses  of  the 
wall  of  the  abdomen  have  been  known  to  contain  biliary  calculi;  of  the  joints, 
fragments  of  cartilage  and  bone.  In  acute  abscesses,  the  contents  are  thick 
and  yellowish  ;  in  chronic,  or  strumous,  thin  and  slightly  greenish,  with  an 
intermixture  of  small,  opaque,  whitish  flakes,  resembling  grains  of  boiled  rice. 

The  discharges  accompanying  ulcers  generally  afford  valuable  hints  respect- 
ing the  kind  of  action  that  is  going  on  in  them.  Healthy  granulating  ulcers 
or  wounds  always  yield  a  thick  yellowish  pus,  possessing  all  the  properties 
of  laudable  pus,  as  described  under  the  head  of  Suppuration  ;  when,  on  the 
contrary,  their  action  is  unhealthy,  the  discharge  is  thin  and  bloody,  ichor- 
ous, or  sanguinolent,  and  more  or  less  irritating.  In  cancerous  ulcers,  the 
discharge  is  generally  profuse,  foul,  devoid  of  pus  globules,  and  excessively 
fetid.  In  ulcers  of  the  bones,  it  is  ichorous  and  irritating  ;  never  healthy,  so 
long  as  there  is  any  diseased  osseous  tissue. 

The  odor  emitted  by  a  part  in  a  state  of  disease  sometimes  supplies  im- 
portant data  for  the  diagnosis  of  a  case.  Most  readers  are  familiar  with  the 
remarkable  anecdote  related  of  J.  L.  Petit.  Travelling  through  Germany, 
this  celebrated  surgeon,  while  stopping  at  an  inn  to  change  horses,  was 
struck  with  the  odor  of  gangrene,  which  he  distinguished  from  several  others, 
hardly  less  offensive.  Not  understanding  the  language  of  the  country,  he 
made  his  wishes  known  to  a  female  who  showed  him  into  an  adjoining  room, 
where  he  found  a  man  apparently  moribund  from  a  mortified  intestinal  hernia. 
Happy  in  being  able  to  render  him  some  assistance,  he  carefully  dressed  the 
parts,  and  meeting,  before  he  set  out  upon  his  journey,  with  a  French  phy- 
sician, he  instructed  him  in  the  future  management  of  the  case.     Upon  his 
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return,  five  months  afterwards,  he  had  the  gratification  to  learn  that  the  man 
had  completely  recovered  his  health  without  a  stercoraceous  fistule. 

The  odor  attendant  upon  ozaena  is  characteristic;  no  one  that  has  ever 
perceived  it  can  mistake  it.  The  contents  of  an  abscess  at  the  verge  of  the 
anus  always  emit  a  fecal  smell ;  a  peculiar  fetor  accompanies  the  formation 
of  a  urinary  fistule,  and  no  one  can  be  deceived  by  the  odor  of  the  breath  in 
salivation.  In  hospital  gangrene  the  stench  is  so  remarkable  that,  once 
noticed,  it  can  never  be  forgotton,  although  it  is  so  unlike  everything  else  of 
the  kind  as  to  render  it  impossible  to  define  or  describe  it.  The  odor  which 
accompanies  gangrene  of  the  mouth  of  children  is  unmistakable.  The  diag- 
nosis of  ulcerated  cancer  of  the  uterus  can  often  be  established  by  the  sense 
of  smell  alone.  Large  wounds  in  a  state  of  profuse  suppuration  not  unfre- 
qucntly  exhale  a  peculiar  nauseous  or  sickening  odor,  in  some  degree  charac- 
teristic of  the  action  attending  them.  The  pus  of  scrofulous  lymphatic 
ganglion,  for  a  long  time  pent-up,  is  sometimes  horribly  fetid.  A  smell, 
similar  to  that  of  a  macerating  tub,  often  attends  abscesses  depending  upon 
caries  of  the  spine.  In  all  these  cases,  as  well  as  in  many  others  that  might 
be  adduced  in  illustration  of  the  subject,  it  is  probable  that  the  peculiarity  of 
the  odor  is  due  partly  to  the  admixture  of  the  natural  secretions  of  the  struc- 
tures affected. 


SECT.  VII. — MICROSCOPICAL  EXAMINATION. 

The  study  of  surgical  affections  has  been  much  advanced  of  late  years  by 
the  use  of  the  microscope,  the  improvements  in  which  during  the  last  quarter 
of  a  century  have  been  so  important  as  to  have  actually  established  a  new 
branch  of  science.  Discoveries  and  investigations  made  by  means  of  this 
instrument  must  be  alluded  to  in  connection  with  nearly  every  form  of  dis- 
ease, and  its  aid  will  often  be  found  essential  to  the  complete  study  of  parti- 
cular cases  occurring  in  practice.  A  concise  description  of  the  different 
varieties  of  microscopes,  and  their  employment,  will  therefore  not  be  out  of 
place  here. 

The  fundamental  principle  of  all  appliances  for  assisting  vision  is  to  be 
found  in  the  refractive  power  of  certain  media  upon  rays  of  light.  Glasses, 
generally  of  a  lenticular  shape,  single  or  combined,  are  the  media  chiefly  em- 
ployed ;  cither  natural  or  artificial  light  being  available  for  our  purpose. 
The  light  is  very  commonly  concentrated  and  intensified  by  means  of  lenses 
or  mirrors. 

The  student  should  bear  in  mind  that  it  is  not  the  object  which  is  magnified, 
but  merely  the  image  impressed  upon  the  retina.  The  rationale  of  this  en- 
largement may  be  briefly  set  forth  as  follows  : — Let  a  single  lens,  convex  on 
both  sides,  be  used  to  examine  an  object  so  small  as  to  be  just  perceptible  at 
the  ordinary  distance  of  distinct  vision,  say  nine  or  ten  inches  from  the  eye. 
The  eye,  the  lens,  and  the  object  being  in  their  proper  relations  to  each 
other,  the  rays  of  light  coming  from  the  object  will  so  converge  in  passing 
through  the  lens  as  to  form  a  distinct  image  upon  the  retina ;  in  other  words, 
the  object  will  be  seen  by  the  eye  as  if  it  were  an  object  of  much  greater  size, 
placed  at  the  point  of  ordinary  distinct  vision.  When  this  occurs,  the  object 
is  said  to  be  in  focus.  The  space  thus  presented  to  the  eye  is  called  the 
field. 

In  a  single  lens  the  rays  of  light  towards  the  circumference  of  the  field  are 
always  prismatically  colored  to  a  greater  or  less  degree,  this  being  very  marked 
in  what  is  known  as  the  Stanhope  lens  ;  and  portions  of  the  image  will  also 
be  indistinct,  from  the  fact  that  by  such  a  lens  all  the  rays  are  not  brought 
to  foci  equally  distant  from  the  eye.  These  two  phenomena  are  called,  re- 
vol.  i. — 30 
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spectively,  chromatic  and  spherical  aberration;  they  are  to  a  great  degree 
obviated  in  the  Coddington  lens,  which  is  composed  of  a  sphere  of  glass, 
having  at  its  equatorial  line  a  deep  groove,  filled  with  opaque  matter,  by 
which  means  the  central  aperture  is  limited. 

Now,  as  was  before  stated,  all  our  means  for  obtaining  magnified  views  of 
objects  are  based  essentially  on  the  same  optical  principle,  namely,  the  re- 
fraction of  light.  The  microscopes  ordinarily  used  are  of  the  kind  called 
double,  which  means  that  the  image  of  an  object,  magnified  by  a  lens  or  set 
of  lenses,  is  again  magnified  before  it  reaches  the  eye.  Here  let  it  be  dis- 
tinctly understood  that  a  single  microscope  may  consist  of  any  convenient 
number  of  lenses,  provided  they  form  but  one  set.  The  lens  or  set  of  lenses 
forming  the  first  magnified  image  constitute  the  object-glass,  and  are  so 
arranged  as  to  obviate  the  chromatic  aberration  before  alluded  to.  The  eye- 
piece consists  of  a  lens  or  eye-glass,  by  which  the  image  transmitted  by  the 
object-glass  is  again  magnified,  and  of  another  lens  at  some  distance  below 
the  eye-glass,  in  order  so  to  change  the  direction  of  the  rays  as  to  allow 
more  of  the  object  to  be  seen  at  once — in  other  words,  to  enlarge  the  field — 
whence  it  receives  the  name  of  ^c/c?- glass ;  between  these  two  glasses  is 
placed  a  stop  or  diaphragm,  with  a  central  aperture,  for  the  purpose  of  arrest- 
ing the  circumferential  rays,  and  thus  correcting  both  the  spherical  and  the 
chromatic  aberration.  The  eye-glass,  diaphragm,  and  field-glass,  fastened  in 
their  proper  relative  positions  in  a  tube,  thus  constitute  the  eye-piece,  which 

fits  accurately  into  another  tube  ; 


Fig.  97. 


Smith  and  Beck's  large  compound  microscope. 


at  the  lower  end  of  which  tube 
is  secured  the  one  holding  the 
object-glass,  and  these  three  por- 
tions, the  eye-piece,  the  object- 
glass,  and  the  tube  into  which  they 
both  fit,  constitute  the  compound 
body.  In  the  manufacture  of  mi- 
croscopes, the  proper  relation  of 
all  the  parts  is  ascertained  upon 
optical  principles,  that  is,  the  in- 
strument is  said  to  be  corrected; 
sometimes,  in  order  to  compensate 
for  certain  conditions,  it  needs  over- 
correction, and  sometimes,  again, 
it  needs  wider-correction.  The 
compound  body,  thus  constituted, 
itself  fits  into  a  tube  connected 
with  the  stage  of  the  microscope ; 
this  latter  tube  and  the  stage 
being  either  fixed  vertically,  or  ca- 
pable of  oblique  inclination  by 
means  of  a  cradle-joint.  The  stage 
just  mentioned  is  a  plate  upon 
which  the  specimen  to  be  examined 
is  laid,  as  will  be  presently  stated. 
The  stand  of  the  microscope  is 
that  portion  which  supports  the 
stage  and  compound  body ;  it  must 
be  somewhat  heavy,  so  as  to  give 
firmness  to  the  instrument.  The 
annexed  cut,  fig.  97,  represents  an 
excellent  pattern  for  a  microscope; 
it  is  known  as    the    "  Smith   and 
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Fig.  98. 


Arrangement  of  microscope  for  transparent  objects. 


Beck,"  and  combines  great  strength  and  steadiness  with  facility  of  manipula- 
tion. 

Objects  are  studied  by  transmitted  or  reflected  light ;  in  the  former  case 
a  mirror  is  placed  below  the 
stage,  which  is  of  course  per- 
forated, and  the  mirror  is  mov- 
able around  one  or  both  of  its 
horizontal  diameters,  so  as  to 
catch  light  from  any  required 
quarter,  and  throw  it  up 
through  the  aperture  in  the 
stage,  and  through  the  object, 
as  in  fig.  98.  If  reflected 
light  is  to  be  used,  the  open- 
ing in  the  stage  is  closed  up, 
and  a  double  convex  lens,  or 
"  bull's  eye,"  is  employed  to 
concentrate  the  light  upon  the 
object. 

It  is  necessary  in  examining 
objects  by  transmitted  light, 
to  be  able  to  limit  the  amount 
of  light  coming  from  the  mir- 
ror ;  every  microscope  should  therefore  be  provided  with  a  diaphragm-plate 
below  the  stage.  This  is  a  metallic  plate,  perforated  with  holes  of  different 
sizes,  so  arranged  as  to  pass  in  succession  under  the  opening  in  the  stage, 
when  the  plate  is  rotated. 

The  alteration  or  adjustment  of  the  focus  is  variously  performed  in  differ- 
ent microscopes.  In  some  the  compound  body  is  acted  on  by  two  milled 
heads,  one  large,  with  a  rack  and  pinion  movement,  named  the  coarse  ad- 
juster; the  other  smaller,  with  a  screw  movement,  called  the  fine  adjuster. 
In  others  the  compound  body  is  worked  up  or  down  merely  with  the  hands, 
and  the  stage  is  made  movable  by  means  of  a  screw  with  a  milled  head. 

Various  methods  are  also  adopted  for  moving  the  object  so  as  to  bring 
different  portions  of  it  into  the  field.  Sometimes  the  fingers  alone  are  used  ; 
sometimes  a  lever  and  universal  joint,  or  a  set  of  screws,  acting  upon  the  stage 
so  as  to  carry  it  in  any  desired  direction.  Although  very  convenient,  these 
appliances,  as  well  as  those  for  the  adjustment  of  the  focus,  are  not  absolutely 
necessary,  the  fingers  acquiring  a  great  degree  of  dexterity  by  practice. 

Nothing  has  as  yet  been  said  of  the  preparation  of  the  specimen.  The 
methods  of  doing  this  may  be  divided  into  two,  according  as  the  object  is 
mounted  dry  or  wet;  the  latter  being  the  one  almost  exclusively  adopted  in 
our  ordinary  examinations,  which  are,  moreover,  almost  always  conducted 
by  means  of  transmitted  light.  Generally  a  very  small  portion  of  the  sub- 
stance is  placed  on  a  glass  slide,  moistened  with  a  drop  of  water,  and  co- 
vered with  a  strip  of  extremely  thin  glass.  Some  microscopists  prefer  to 
use,  instead  of  water,  a  solution  of  gum,  sugar,  or  phosphate  of  soda,  of  a 
specific  gravity  of  about  1030 ;  this  is  intended  to  prevent  endosmotic 
changes  in  the  tissue.  When  a  liquid,  such  as  blood,  chyle,  milk,  or  urine, 
or  a  mass  composed  of  separate  cells,  is  examined,  it  suffices  to  put  on  the 
fine  glass  cover,  perhaps  with  a  slight  degree  of  pressure,  to  obtain  a  suit- 
ably thin  layer  for  study.  Fibrous  textures  require  tearing  apart  with 
needles,  and  so  also  do  the  cells  of  certain  growths,  such  as  the  epitheliomata. 
liony  and  cartilaginous  tumors,  and  also  some  glandular  ones,  are  displayed 
to  better  advantage  in  thin  sections. 

Great  importance  should  be  attached,  in  all  these  researches,  to  the  perfect 
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cleanliness  of  the  glass  slides  and  covers,  to  the  purity  of  the  water  or  other 
liquid  used,  and  to  the  freedom  of  the  object  from  any  foreign  matters.  Cu- 
rious mistakes  have  sometimes  been  made  from  want  of  care  in  these  respects ; 
and,  with  a  view  of  still  further  guarding  against  error,  it  is  well  for  the  ob- 
server to  become  acquainted  with  the  shape  and  appearance  of  such  impuri- 
ties as  are  liable  to  be  met  with.  Hairs,  animal  and  vegetable,  animalcules, 
air-bubbles,  and  portions  of  articles  taken  as  food,  are  perhaps  the  most 
common  of  these. 

Less  fatigue  is  caused  to  the  eye  by  the  use  of  a  microscope  which  can  be 
inclined  somewhat,  than  by  one  which  is  fixed  in  the  vertical  position  ;  and 
it  is  important,  for  the  same  reason,  that  the  habit  should  be  acquired  of  so 
concentrating  the  attention  upon  the  field  of  the  instrument  that  the  unem- 
ployed eye  need  not  be  closed  ;  in  this  way  much  straining  of  both  organs  is 
avoided.  Any  one  who  uses  the  instrument  frequently,  will  find  it  to  his  ad- 
vantage also  to  employ  the  same  powers  as  much  as  possible  ;  thus  enabling 
himself  to  estimate  more  accurately  the  comparative  sizes  of  the  elements 
brought  under  his  notice,  without  the  trouble  of  a  calculation  except  where 
great  exactitude  seems  called  for.  The  best  powers  for  habitual  use  may  be 
chosen  between  300  and  450  diameters ;  higher  ones  than  these  are  very  sel- 
dom necessary. 

Certain  chemical  reagents  are  often  applied  to  objects  under  the  micro- 
scope, their  effects  in  many  cases  affording  valuable  information  as  to  struc- 
ture and  composition.  Iodine,  dissolved  in  water  by  means  of  iodide  of 
potassium,  turns  starch  blue.  Nitric  acid  gives  a  marked  yellow  color  to 
animal  textures  generally  ;  either  this  or  hydrochloric  acid  diluted,  or  a  com- 
bination of  the  two,  will  remove  the  calcareous  portion  of  bone  or  tooth. 
Alcohol  renders  nerve-fibres  and  other  animal  tissues  more  opaque,  and  there- 
fore more  evident.  Ether  removes  fatty  matters,  except  when  they  are  en- 
veloped in  an  albuminous  covering.  Potassa  and  soda,  in  solution,  have  each 
of  them  a  solvent  effect  on  certain  animal  textures.  But  the  reagent  perhaps 
oftenest  employed  is  acetic  acid,  which  brings  out,  in  a  remarkable  manner, 
the  nuclei  so  commonly  possessed  by  organic  cells,  by  rendering  the  cell  wall 
transparent. 

When  a  specimen  of  any  kind  cannot  be  at  once  subjected  to  microscopical 
examination,  it  should  be  kept  in  pure  water,  slightly  alcoholized  and  fre- 
quently renewed ;  in  this  way  its  characters  will  not  be  changed,  as  they 
would  be  either  by  the  action  of  strong  alcohol  or  by  decomposition. 

Let  us  now  inquire  in  what  branches  of  surgical  science  the  investigation 
by  the  microscope  of  morbid  changes,  deposits,  and  processes  can  be  made 
practically  useful.  We  may,  in  the  first  place,  exclude  prognosis  and  treat- 
ment, which  can  only  be  indirectly  influenced  by  this  mode  of  study.  Etio- 
logy is  likewise  to  be  thrown  out,  for  reasons  which  can  be  readily  illustrated 
by  an  instance.  Thus,  the  itch  insect  cannot  be  assumed  to  be  the  cause  of 
the  disease,  in  cases  in  which  it  is  found,  for  we  cannot  prove  that  its  presence 
is  not  a  mere  epiphenomenon.  Pathology  and  diagnosis  are  the  departments 
most  indebted  to  the  microscope  for  their  advancement.  They  are  of  course 
very  closely  related  to  one  another,  and  of  great  practical  importance;  and 
as  we  are  at  present  especially  concerned  with  them  in  this  combined  aspect, 
we  have  nothing  to  say  in  regard  to  inflammation,  nor  to  the  repair  of  inju- 
ries, however  deserving  of  attention  these  subjects  may  be  in  their  appropriate 
place. 

The  use  of  the  microscope  affords  much  light  in  regard  to  material  patho- 
logy;  it  shows  us  the  changes  in  texture,  and  the  adventitious  deposits, 
which  accompany  or  constitute  disease.  Hence  it  is  at  once  evident  that, 
great  as  its  value  may  be,  as  an  auxiliary,  it  cannot  possibly  set  aside  other 
modes  of  observation;  the  results  of  clinical  experience  must  in  every  case 
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be  as  carefully  weighed  as  if  we  had  nothing  else  to  depend  upon  ;  otherwise 
we  shall  not  only  fall  into  grave  errors,  but  depreciate  the  scope  and  dignity 
of  surgical  science.  Nor  can  it  be  denied  that  there  are  some  questions 
which  are  entirely  beyond  the  range  even  of  the  assisted  eye ;  let  any  one, 
for  instance,  examine  under  the  microscope  portions  of  pus  from  a  chancre, 
from  a  urethra  affected  either  with  gonorrhoea  or  with  simple  inflammation, 
and  from  a  common  boil  ;  that  there  exist  certain  essential  peculiarities  in 
each  of  these  no  one  will  deny,  but  to  detect  those  peculiarities  by  this  means 
no  one  need  attempt. 

The  great  question  in  microscopy  discussed  at  present  by  all  pathologists 
is,  whether  there  is  any  distinctive  and  characteristic  element  in  the  so-called 
malignant  deposits,  by  which  they  may  be  at  once  recognized.  At  one  time 
the  caudate  cell  was  thought  to  constitute  evidence  of  malignancy;  at  another, 
the  large  nucleus;  at  another,  the  double  or  the  vesicular  nucleolus;  again, 
the  multiplicity  of  cell  forms  ;  and  finally,  the  existence  of  malignant  tumors, 
as  a  class  possessing  distiuct  form-elements,  has  been  practically,  if  not  ex- 
pressly, denied. 

An  attempt  is  even  now  being  made,  by  certain  German  pathologists,  to 
show  that  cancer  and  tubercle — the  latter  of  which  is,  in  fact,  as  properly 
malignant  as  any  other  growth — are  merely  abortive  attempts  at  cells  of  a 
healthy  character ;  tubercle  cells  being  considered  as  nuclei  merely.  Any 
discussion  of  this  view  would  be  out  of  place  here,  and  mention  is  made  of  it 
simply  in  order  to  show  that  opinions  are  still  at  variance  in  regard  to  the 
true  theory  of  morbid  growths.  It  is  certain  that  many  tumors  recur  again 
and  again  after  removal,  which  do  not  present  the  microscopical  appearances 
of  cancer  as  described  by  most  authors.  It  is  no  less  certain  that  some  tumors 
which  do  present  such  appearances  have  been  successfully  excised  ;  at  least 
the  subjects  of  them  have  died  without  any  fresh  evidence  of  malignant 
disease. 

Nevertheless,  it  is  by  no  means  certain  that  there  is  not  a  distinct  and 
specific  cancer  cell ;  but  this  cell  must  present  different  forms  in  different 
cases,  or  even  in  the  same  case. 

Caudate  cells  do  not  signify  a  malignant  character  in  the  growth  containing 
them.  All  tissues  of  new  formation  are  apt  to  have  them  in  greater  or  less 
proportion  ;  some  tumors  are  composed  of  them  entirely.  Connective  or 
areolar  tissue,  and  old  cicatrices,  always  contain  them. 

Nor  can  any  form  of  nucleus  or  nucleolus,  nor  any  number  of  nuclei  or 
nucleoli,  be  assigned  as  indicative  of  malignancy.  Pus  cells  generally  pos- 
sess two  or  three  nuclei ;  fibro-plastic  or  fibre-forming  cells  often  show  two 
or  more  nucleoli. 

On  the  other  hand,  there  are  assuredly  circumstances  under  which  the 
testimony  afforded  by  microscopic  examination  is  by  no  means  unimportant, 
and  is  confirmed  by  subsequent  events.  For  instance,  an  isolated  tumor, 
apparently  composed  of  areolar  tissue,  involved  the  submaxillary  gland  of  a 
patient;  upon  its  removal  it  was  examined  beneath  the  microscope,  and 
found  to  contain  cells  of  various  shapes  and  sizes,  some  very  much  elongated, 
and  all  with  large  nucleolated  nuclei  ;  it  was  pronounced  malignant,  and 
reappeared  within  three  weeks.  Again,  a  case  occurred  in  which  the  diag- 
nosis was  somewhat  doubtful  between  cancer  and  menorrhagia ;  the  former 
idea  was  shown  to  be  correct,  by  the  discovery  in  the  discharge,  under  the 
microscope,  of  cells  of  extremely  various  sizes,  caudate,  elongated,  and  round, 
with  large  single  or  double  nuclei ;  some  of  the  cells  contained  also  young 
cells.  Such  elements,  observed  in  the  discharge  from  a  diseased  bladder  or 
rectum,  would  constitute  evidence  of  malignant  deposit  in  the  organ. 

There  are  cases,  moreover,  in  which  a  knowledge  of  the  microscopic  struc- 
ture of  a  tumor  may  enable  us  to  allay  the  most  painful  apprehensions  on 
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the  part  of  the  patient;  thus,  a  growth  occurring  in  the  female  breast  may 
be  shown  to  consist  simply  of  a  hypertrophied  portion  of  the  gland,  and 
therefore  to  be  destitute  of  any  malignant  character. 

In  order  to  draw  any  positive  inference  from  microscopic  observations,  the 
growths  or  tissues  examined  should  be  carefully  scrutinized,  and  in  many 
instances  several  different  portions  of  them  subjected  to  separate  study. 
Thus,  a  hypertrophied  lobe  of  the  mammary  gland  may  perhaps  contain  a 
deposit  of  a  decidedly  malignant  character,  and  this  fact  may  entirely  escape 
notice  in  a  partial  or  hasty  examination  ;  so  also  bony  and  cartilaginous 
deposits  are  apt,  when  found  in  connection  with  the  soft  tissues — such,  for 
instance,  as  the  testicle — to  be  associated  with  less  innocent  formations. 

Another  no  less  important  precaution,  for  the  credit  of  microscopy,  should 
not  be  forgotten.  We  may  assert  of  a  particular  tumor  that  it  presents  no 
sign  of  malignancy;  but  we  cannot  therefore  declare  that  the  individual  from 
whom  it  has  been  removed  is  exempt  from  cancer.  He  may  be  already  the 
subject  of  a  carcinomatous  diathesis,  which  will  reveal  itself  at  some  future 
time,  perhaps  at  the  very  same  point  rendered  more  vulnerable  by  the  sub- 
stitution of  cicatricial  for  normal  tissue.  Coincidences  of  this  kind  have 
undoubtedly  been  adduced  as  proof  of  the  insufficiency  of  the  information 
afforded  by  the  microscope. 

The  best  guide,  in  the  present  state  of  our  knowledge  upon  this  subject,  is 
experience  ;  the  beginner  will  often  find  himself  entirely  at  a  loss,  and  unable 
to  make  up  his  own  mind  in  regard  to  particular  cases.  No  argument  is 
necessary  to  set  forth  the  imprudence  of  a  rash  decision  under  such  circum- 
stances ;  both  diagnosis  and  prognosis  should  be  withheld  until  further  obser- 
vations can  be  made. 

It  is  by  no  means  uncommon  for  the  surgeon  to  be  in  doubt  as  to  the 
character  of  discharges  taking  place  from  some  of  the  outlets  of  the  body; 
and  in  clearing  up  these  points  the  microscope  may  render  essential  service. 

The  saliva  will  often  be  found  to  contain  altered  epithelial  scales,  and 
various  parasitic  sporules  and  filaments,  indicating  derangement  of  the  mucous 
membrane  of  the  mouth. 

The  sputa  may  be  examined  with  benefit  in  some  cases  of  doubtful  pulmo- 
nary disease  ;  the  presence  of  the  peculiar  corpuscles  of  tubercle,  or  of  fibres 
from  the  parenchyma  of  the  lung,  indicates  phthisis,  while  that  of  cancer 
cells  would  denote  cancer  of  the  lung.  Care  is  necessary  in  these  cases  to 
avoid  mistaking  the  free  nuclei  of  cancer  for  tubercle  corpuscles;  an  error 
which  may  have  been  committed  by  those  who  have  asserted  the  coexisteuce 
of  the  two  forms  of  disease  in  the  same  subject.  Parasitic  plants  are  some- 
times found  in  the  sputa,  especially  in  cases  of  tuberculous  disease  ;  they  are 
probably  accidental  only.  Occasionally  an  opening  is  formed  in  the  dia- 
phragm, through  which  parasitic  animal  growths  find  their  way  from  the 
liver  into  the  air-passages  ;  thus,  the  booklets  of  the  echinococcus  have  been 
expelled  by  coughing.  Fibrinous  casts  of  the  smaller  bronchial  tubes  are 
often  met  with  in  pneumonial  sputa.  All  these  substances  must  be  distin- 
guished, not  only  from  one  another,  but  also  from  particles  of  foreign  matter, 
such  as  food  adhering  to  the  teeth,  which  may  seriously  mislead  the  observer. 
Vomited  matters  present  some  interest.  They  consist  usually  of  undigested 
food,  with  portions  of  epithelium,  but  in  some  diseases  they  contain  also 
special  ingredients.  Blood,  pus,  cancer  cells,  and  sarciuse  are  the  chief  of 
these. 

The  examination  of  the  urine  microscopically  is  elsewhere  discussed ;  that 
of  fecal  matter  has  some  importance  in  cases  of  supposed  cancerous  disease 
of  the  rectum,  in  cholera,  melaena,  and  some  other  morbid  states.  This  sub- 
ject has  received  too  little  attention,  especially  when  its  physiological  bearing 
is  taken  into  account.     Here,  also,  care  is  requisite,  lest  particles  of  undi- 
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gested  food,  parasitic  growths,  or  other  substances,  should  give  rise  to  serious 
errors  in  theory  or  in  diagnosis. 

Uterine  and  vaginal  discharges  have  been  before  alluded  to  ;  their  micro- 
scopic study  is  chiefly  important  in  the  diagnosis  of  cancer,  tubercle,  and 
other  morbid  deposits. 

Milk  is  sometimes  to  be  judged  of  by  its  microscopic  characters ;  its  colos- 
tral  characters — the  compound  granular  bodies  and  the  variability  in  the  size 
of  its  oily  particles — should  disappear  by  the  fifth  or  sixth  day  after  parturi- 
tion. In  order  to  compare  specimens  of  milk,  it  is  evident  that  the  drops 
examined  should  be  of  the  same  bulk,  and  the  thin  glass  cover  made  to  press 
equally,  in  each  case. 

Blood,  examined  under  the  microscope,  is  sometimes  found  to  contain  an 
abnormally  large  proportion  of  white  corpuscles  ;  a  condition  known  under 
the  name  of  leucocythemia.  It  must  be  acknowledged  that  we  have  as  yet 
by  no  means  appreciated  the  importance  of  the  changes  undergone  by  the 
blood  in  disease. 

It  is  occasionally  of  great  practical  moment  to  determine  whether  certain 
fluids  or  secretions,  as  mucus,  urine,  milk,  or  semen,  furnished  by  an  organ 
laboring  under  disease,  contain  pus,  inasmuch  as  the  presence  or  absence  of 
this  fluid  may  not  only  throw  great  light  upon  the  diagnosis  of  the  case,  but 
lead  to  important  therapeutic  indications,  perhaps  the  avoidance  of  a  serious 
operation,  as,  for  example,  the  amputation  of  a  limb  in  the  case  of  granular 
degeneration  of  the  kidney.  The  most  satisfactory  test,  undoubtedly,  of  all 
is  the  globular  character  of  the  pus,  as  revealed  by  the  microscope,  perfectly 
healthy  mucus  having  no  such  bodies.  It  is  only  when  mucus  is  derived 
from  an  irritated  or  inflamed  surface  that  it  presents  corpuscles,  which  may 
then  consist  either  of  undeveloped  epithelial  cells,  lymph  corpuscles,  or  pus 
globules.  Pus  and  pus  liquor  are  highly  albuminous,  and  therefore  readily 
coagulable  by  heat,  alcohol,  and  acids  ;  healthy  mucus,  on  the  contrary, 
contains  no  pus  liquor,  and  is  therefore  not  coagulable.  If  the  sus- 
pected secretion  be  agitated  with  a  solution  of  potassa,  it  will,  if  purulent, 
be  converted  into  a  dense,  gelatinous  mass,  but  not  if  it  consist  of  mucus. 
Mucus,  treated  with  acetic  acid,  coagulates  into  a  thin,  membranous  pellicle  ; 
pus  does  not.  Subjected  to  the  contact  of  ether,  mucus  yields  no  traces  of 
fat,  whereas  this  substance  may  always  be  extracted  in  considerable  quantity 
from  pus,  especially  if  at  all  pure.  Finally,  mucus  floats  in  water ;  pus,  on 
the  contrary,  sinks  in  it. 

Further  observations  on  the  distinction  between  pus  and  other  fluids  will 
appear  in  the  chapter  on  the  urinary  organs,  so  as  to  render,  for  the  present, 
any  other  remarks  here  unnecessary. 

The  surgeon  is  not  unfrequently  called  upon  for  medico-legal  information  ; 
aud  here  the  microscope  may  be  of  essential  service,  as,  for  instance,  in  the 
detection  of  blood-stains,  or  of  spermatozoids  in  and  about  the  vagina  in 
cases  of  alleged  rape.  Facts  of  great  importance  have  in  this  manner  been 
established. 

All  microscopic  examinations  should  be  recorded,  and  drawings  made  of 
any  notable  appearances  observed  ;  in  this  way  alone  can  permanent  addi- 
tions be  made  to  the  fund  of  knowledge  possessed  by  the  individual  or  by  the 
profession  at  large. 
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CHAPTER    XIII. 

MINOR    SURGERY. 

Minor  surgery  comprises  an  account  of  some  of  the  more  common  instru- 
ments used  in  surgery,  of  the  mode  of  making  incisions,  or  of  performing  the 
elementary  operations,  the  establishment  of  issues,  the  introduction  of  the 
seton,  the  application  of  the  actual  cautery,  bleeding,  and  the  art  of  bandag- 
ing and  of  dressing.  As  some  of  these  topics  have  already  been  incidentally 
discussed,  especially  in  the  chapter  on  inflammation,  I  shall  here  confine  my- 
self to  the  consideration  of  those  that  have  not  yet  been  touched  upon  in 
previous  parts  of  the  work. 

SECT.    I. — INSTRUMENTS. 

Instruments  are  as  necessary  to  the  surgeon  in  the  execution  of  his  opera- 
tions as  they  are  to  the  mechanic  in  the  performance  of  his  daily  labor.  But 
as  the  best  workman  employs  the  fewest  tools,  so  the  best  operator  employs 
the  fewest  instruments  ;  and  to  the  man  of  science  and  taste  nothing  is  more 
disgusting  than  an  ostentatious  display  of  such  material.  A  few  articles, 
well  selected,  and  kept  in  proper  order,  ready  to  do  their  work  at  the  shortest 
notice,  are  all  that  any  surgeon  really  requires  for  the  successful  performance 
of  nearly  every  operation  that  he  may  be  called  upon  to  undertake.  The 
simplicity  of  his  armamentary  often  affords  a  better  idea  of  his  skill  aud 
science  than  the  most  daring  feat  upon  the  operating  table. 

The  elementary  and  really  important  instruments  are  very  few  in  number; 
they  are  the  scalpel,  needle,  saw,  forceps,  probe,  and  director,  which  are  the 
parents  of  nearly  all  the  numerous  and  diversified  surgical  contrivances  found 
in  the  shops  of  the  modern  cutler.  With  a  little  modification  the  scalpel  is 
converted  into  the  bistoury,  the  lancet,  aud  the  amputating  knife,  and  may  be 
thus  made  to  answer  all  the  purposes  required  of  a  cutting  instrument.  The 
same  needle  with  which  a  suture  is  made  may,  with  a  little  difference  of  size 
and  shape,  be  readily  used  for  couching  and  lacerating  a  cataract,  or  insert- 
ing a  seton.  The  saw  may  be  modified  without  limit,  and  the  same  is  true 
of  the  forceps,  whether  intended  for  dissection,  dressing,  or  the  division  of 
bone.  The  probe,  which,  from  its  great  usefulness,  may  almost  be  regarded 
as  another  finger,  varies  in  size  and  shape,  from  the  little  delicate,  almost 
thread-like  instrument  devised  byAnel  for  examining  the  lachrymal  canal,  to 
the  sound  employed  by  the  lithotomist  for  exploring  the  condition  of  the 
bladder.  The  grooved  director,  which  serves  to  guide  the  knife  in  the  divi- 
sion of  the  soft  parts,  as  in  operations  for  hernia,  impermeable  stricture,  and 
stone  in  the  bladder,  is,  in  fact,  nothing  but  a  modification  of  the  ordinary 
probe. 

The  knives  generally  in  use  among  surgeons  for  the  more  ordinary  daily 
operations  are  the  scalpel  and  bistoury,  of  various  sizes  and  shapes,  so  as  to 
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adapt  them  to  the  exigencies  of  each  particular  case.  All  such  instruments 
should  have  a  tolerably  large  handle,  and  I  decidedly  prefer  one  that  is 
somewhat  rough,  as  being  less  likely  to  slip  from  the  fingers  when  it  becomes 
wet  with  blood.  The  blade  should  be  rather  long  and  slender,  gradually 
tapering  to  a  point,  which  should  be  quite  sharp,  or,  at  any  rate,  not  at  all 
rounded.  In  some  operations,  a  double-edged,  spear-shaped  knife  is  found 
serviceable,  as  in  the  extirpation  of  tumors,  and  the  extraction  of  the  cata- 
ract. Finally,  it  is  sometimes  advantageous  to  have  a  knife  whose  handle 
terminates  in  a  semi-sharp  steel  edge.  Such  an  addition  is  occasionally  of 
great  service  in  the  extirpation  of  tumors.  The  annexed  figures  afford  a 
good  idea  of  the  more  common  forms  of  scalpels. 

Fig.  99.         Fig.  100.  Fig.  101.         Fig.  102.         Fig.  103.     Fig.  104. 
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The  bistoury  differs  from  an  ordinary  scalpel  chiefly  in  being  longer  and 
more  slender ;  it  may  be  straight  or  curved,  with  a  sharp  or  blunt  extremity. 
It  is  often  made  so  as  to  open  and  shut  like  a  penknife,  as  in  fig.  105  ;  but 
the  best  instrument  of  the  kind  is  one  with  a  fixed  handle.     The  term  bis- 

Fig.  105. 


toury  has  been  supposed  to  be  derived  from  Pistori,  the  name  of  a  town 
where  it  was  at  one  time  extensively  manufactured.  Particular  forms  of  this 
instrument,  invented  for  particular  operations,  will  be  alluded  to  in  different 
parts  of  the  work. 

The  adjoining  sketches  afford  good  illustrations  of  the  ordinary  forms  of 
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the  bistoury;  fig.  106  represents  the  sharp-pointed  instrument,  and  fig.  107 
the  probe-pointed. 

Fig.  106. 


There  are  hardly  any  operations  in  which  it  is  not  necessary  for  the  surgeon 
to  avail  himself  of  the  use  of  forceps.  The  instrument  usually  employed  is 
the  common  dissecting-forceps,  represented  in  fig.  108.     In  some  cases,  as 

Fig.  108. 


when  the  object  is  to  pinch  up  a  delicate  structure,  as  the  conjunctiva,  or  a 
very  thin  layer  of  fascia,  a  pair  of  forceps  provided  with  a  small  side-prong, 
pointing  inwards,  as  represented  in  fig.  109,  will  be  found  very  convenient. 


Fig.  109. 


Scissors  are  nothing  but  two  knives  united  by  a  screw,  and  furnished  each 
with  a  ring-handle ;  if  thin,  and  properly  sharpened,  they  divide  the  tissues 


Fig.  111. 


with  little  or  no  contusion,  and  may  be  employed  for  a  great  variety  of  pur- 
poses.    They  are  particularly  valuable  in  many  of  the  more  delicate  opera- 
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tions  upon  the  eye.  They  may  be  straight  or  curved  on  the  edge  or  on  the 
flat,  pointed  or  blunt  at  the  extremity,  or  one  blade  may  be  sharp  and  the 
other  blunt.  The  annexed  drawings  exhibit  the  two  principal  forms  of  scissors 
used  by  the  surgeon. 

For  holding  the  flaps  out  of  the  way  in  performing  certain  operations, 
especially  such  as  involve  the  removal  of  morbid  growths,  among  the  more 
deep-seated  structures,  or  the  exposure  of  arteries,  instruments,  called  retract- 
ors, are  often  of  great  service,  and  should  find  a  place  in  every  well  arranged 
operating  case. 

For  holding  and  pulling  out  morbid  growths,  such  as  deep-seated  tumors  of 
the  neck  or  thigh,  and  for  drawing  down  the  cervix  of  the  uterus  in  operating 
for  vesico-vaginal  fistule,  as  well  as  for  other  purposes,  a  Museux's  forceps, 
shown  in  fig.  112,  or  a  common  volsella,  is  often  of  great  use.     The  teeth 

Fig.  112. 


being  plunged  into  the  morbid  mass,  the  instrument  is  either  held  by  the  sur- 
geon himself,  or  the  requisite  traction  is  exerted  by  an  assistant.     Fig.  113 


represents  another  contrivance,  which  may  be  used  for  a  similar  purpose,  its 
prongs  being  firmly  screwed  into  the  substance  of  the  morbid  growth. 

The  forceps  shown  in  fig.  114   is  very  serviceable  in  the  extirpation  of 
large  polyps  of  the  uterus. 

Fig.  114. 


Fig.  115. 


The  grooved  director,  sketched  in  fig.  115,  is  of  great  service  in  laying  open 
sinuses  and  fistules,  in  exposing  arteries,  and  in  dividing  the  coverings  of 
hernia?,  and  of  deep-seated  tumors.  It  is  generally  blunt  at  the  extremity, 
but  in  some  cases  it  is  found  more  convenient  to  have  it  somewhat  sharp,  so 
as  to  effect  more  easy  penetration  of  the  tissues. 
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The  trocar,  represented  in  fig.  116,  and  so  called  from  the  circumstance  of 
having  a  three-edged  extremity,  consists  of  a  cylindrical  rod,  passed  through 

Fig.  116. 


a  silver  canula.     It  is  employed  for  drawing  off  various  kinds  of  fluids,  as 
serum  and  pus.     Its  use,  at  the  present  day,  is  cliiefly 
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confined  to  the  removal  of  water  from  the  chest,  abdo- 
men, and  vaginal  tunic  of  the  testicle.  There  is  an  in- 
strument of  this  kind  with  aflat,  spear-shaped  extremity, 
but  it  is  not  much  employed,  its  canula  being  more 
liable  to  obstruction  than  that  of  the  round  trocar. 

There  are  few  instruments  which  the  surgeon  has  oc- 
casion to  use  more  frequently  than  needles ;  they  may 
be  straight  or  curved,  round  or  flat,  aud  should  be  of 
various  sizes,  as  in  Fig.  117.     In  some  instances,  as 

Fig.  117. 


when  we  are  obliged  to  take  a  deep  stitch,  sew  up  a 
fissure  of  the  palate,  penetrate  an  unusually  hard  struc- 
ture, or  encircle  a  deep-seated  artery,  it  is  convenient 
to  secure  it  to  a  handle,  as  in  fig.  1 18. 
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Suture  needle;  with  im- 
proved point,  a.  b.  Needle 
in  fixed  handle;  useful  in 
tying  erectile  and  other 
tumors. 


It  is  not  my  intention  to  enter  into  any  minute  de- 
tails respecting  the  manner  of  holding  the  knife,  in 
operating  upon  the  living  subject,  as  this  is  a  kind  of 
information  which  should  be  acquired  in  the  dissecting- 
room,  in  connection  with  the  study  of  surgical  anatomy. 
A  few  rules,  concisely  and  plainly  stated,  will  be  quite  sufficient  for  the  pur- 
pose, and  will  enable  any  man  of  sense  to  execute,  with  facility,  neatness  and 
dispatch,  any  operation  he  may  be  called  upon  to  undertake.  *  Anything  like 
a  flourish  for  the  sake  of  display  or  the  hope  of  attracting  the  applause  of 
the  vulgar,  is  as  repugnant  to  good  taste  as  it  is  out  of  place  upon  such  an 
occasion. 
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There  are  four  principal  positions  in  which  the  knife  may  be  held  for  ope- 
rative purposes,  and  with  these  every  surgeon  should  make  himself  familiar. 
The  annexed  sketches  will 

serve  to  convey  a  better  idea  Fig.  119. 

of  their  character  than  any 
description  however  elabo- 
rate. They  are  generally 
distinguished  by  the  prefix 
of  first,  second,  third,  and 
fourth. 

In  the  first  position,  fig. 
119,  the  knife  is  held  like  a 

writing-pen,  between  the  thumb  and  the  first  two  fingers,  which  grasp  the 
instrument  gently  yet  firmly  at  the  junction  of  the  handle  with  the  blade,  the 
edge  being  inclined  down- 
wards or  upwards  accord-  Fig.  120. 
ing  to  the  intentions  of  the 
surgeon.     This  position  is 
a  very  common  one,  as  it  is 
employed  in  a  great  variety 
of  operations,  as  lithotomy, 
the  extirpation  of  tumors, 
herniotomy,  and  the  extrac- 
tion of  the  cataract. 

In  the  second  position, 
fig.  120,  the  handle  of  the 
instrument  lies  in  the  palm, 
the  thumb  and  middle  finger 
holding  it  at  its  anterior  ex- 
tremity, while  the  index 
finger  is  slightly  extended 
along  the  back  of  the  blade, 
the  ring  and  little  fingers 
assisting  in  supporting  and 
steadying  the  handle.  The  edge  of  the  blade  is  inclined  downwards  or  up- 
wards, according  to  circumstances. 

In  the  third  position,  fig.  121,  the  knife  is  held  like  the  bow  of  a  violin; 
that    is,    the     instrument, 

turned  away  from  the  palm,  Fig.  121. 

is  lightly  balanced  in  the 
hand,  the  four  fingers  being 
applied  against  one  side, 
and  the  thumb  against  the 
other.  In  the  dissection, 
the  blade  is  usually  held 
somewhat  sidewise,  and 
the  operation  is  performed  chiefly  by  alternately  flexing  and  extending  the 
wrist. 

In  the  fourth  position,  fig.  Fig.  122. 

122,  the  knife  is  held  like 
an  ordinary  carving-knife, 
the  handle,  which  inclines 
towards  the  ulnar  margin 
of  the  wrist,  being  firmly 
grasped    by,    and    almost 
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completely  concealed  in,  the  hand,  the  tips  of  the  last  three  fingers  nearly 
touching  the  hypothenar  eminence.  This  position  is  chiefly  used  in  the  am- 
putation of  the  larger  limbs,  and,  occasionally,  in  the  extirpation  of  huge 
superficial  tumors,  when  the  surgeon  wishes  to  produce  a  rapid  and  brilliant 
effect. 

The  incisions  employed  in  operative  surgery  may  be  conveniently  reduced 
to  three  principal  ones,  namely,  the  straight,  curvilinear,  and  angular,  which 
are  the  parents  of  all  the  rest.  In  executing  these  incisions  certain  rules 
should  be  observed,  of  which  the  most  important  are  the  following  : — 

1st.  The  knife,  whether  it  be  a  bistoury  or  scalpel,  should  be  in  as  com- 
plete a  condition  as  possible,  being  perfectly  sharp  and  clean,  and  as  light  as 
may  be  consistent  with  the  necessary  strength  ;  its  size  should  also  be  care- 
fully adapted  to  the  occasion. 

2d.  Before  commencing  the  incisions,  care  should  be  taken  to  stretch,  ex- 
tend, or  tighten  the  skin,  which  is  done  either  by  the  operator  alone,  or  partly 
by  him  and  partly  by  his  assistants.  Attention  to  this  rule  is  of  great  im- 
portance in  numerous  operations,  as  it  not  only  expedites  the  movements  of 
the  knife  and  imparts  precision  to  the  incisions,  but,  what  is  often  a  matter 
of  the  greatest  consequence,  enables  us  to  save  integument,  as,  for  instance, 
in  case  of  amputation. 

3d.  The  incisions,  whatever  be  their  shape,  should  be  sufficiently  large  to 
answer  the  purpose  for  which  they  are  designed,  being  made  so,  if  possible, 
before  the  dissection  is  begun,  as  this  generally  greatly  facilitates  the  removal 
of  the  parts,  or  their  separation  from  each  other.  The  principal  exception  to 
this  rule  is  where  the  operation  involves  the  division  of  large  vessels,  which, 
if  they  were  all  wounded  at  once,  might  be  productive  of  serious  hemorrhage. 

4th.  The  superficial  incisions  should  be  of  equal  depth  throughout,  the 
knife  being  entered  perpendicularly  at  one  extremity,  and  brought  out  simi- 
larly at  the  other,  the  object  being  to  avoid  the  formation  of  what  is  called  a 
tail,  or  a  partial  division  of  the  integuments  at  each  end,  as  will  inevitably 
happen  when  the  point  of  the  instrument  is  introduced  obliquely.  A  gentle 
but  steady  sawing  motion  of  the  knife  should  be  employed  rather  than  firm 
pressure. 

5th.  In  dividing  the  common  integuments,  the  knife  should  always,  if  pos- 
sible, be  carried  parallel  to  the  axis  of  the  part  to  be  exposed  or  removed,  in 
order  that  there  may  be  no  interference  with  any  important  vessels  or  nerves, 
which  usually  run  in  that  direction.  Another  great  point  to  be  gained,  in 
observing  this  precaution,  is  that  we  prevent  the  flaps  from  bagging,  and  so 
serving  as  receptacles  for  the  lodgment  of  blood  and  inflammatory  deposits. 

6th.  The  incisions  should  be  made  as  rapidly  as  possible,  seeing  that  the 
division  of  the  common  integuments  is  generally  the  most  painful  part  of  an 
operation.  Moreover,  while  they  should  be  sufficiently  extensive  for  the 
object  in  view,  care  should  be  taken  not  to  make  them  larger  than  is  neces- 
sary. 

7th.  All  cutaneous  incisions  should  be  made  with  special  reference  to  the 
prevention  of  unseemly  scars.  To  do  this  successfully  is  not  always  either 
easy  or  even  practicable.  As  a  general  rule,  the  object  is  best  attained  by  carry- 
ing the  knife  in  the  direction  of  the  muscular  fibres  of  the  part,  or  in  the  line 
of  its  wrinkles.  Thus,  in  operating  on  the  forehead,  the  surgeon  will  best 
attain  his  wishes  if  he  makes  his  incision  horizontal,  not  oblique,  much  less 
perpendicular.  In  operating  upon  the  lower  jaw,  or  in  extirpating  tumors 
from  this  region,  the  incisions  should  be  so  directed  as  to  run  along  the  base 
of  the  bone  which  will  thus  offer  the  best  chance  of  concealing  the  resulting 
cicatrice. 

8th.  The  operator,  in  the  exercise  of  his  functions,  must  be  careful  not  to 
wound  himself,  his  assistants,  or  his  patient ;  an  occurrence  as  awkward  as 
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improper,  and  one  that  will  seldom  happen  if  everything  is  properly  arranged 
beforehand. 

The  straight  incision  may  be  made  either  from  without  inwards,  or  from 
within  outwards.  The  former  method  is  usually  adopted  in  the  ordinary 
operations,  as  in  the  extirpation  of  tumors,  in  opening  abscesses,  and  in  the 
ligation  of  arteries.  Where  great  caution,  however,  is  required,  as  in  operat- 
ing for  strangulated  hernia,  or  in  the  removal  of  morbid  growths  in  front  of 
the  neck,  the  incision  must  be  made  from  within  outwards.  For  this  purpose 
a  fold  of  integument,  being  pinched  up,  is  held  by  the  surgeon  and  his  assist- 
ant, while  its  base  is  transfixed  by  the  knife,  and  divided  by  making  the  in- 
strument cut  its  way  out.  The  dissection  is  afterwards  to  be  conducted  upon 
a  grooved  director. 

Occasionally,  as  in  operating  about  the  neck,  especially  when  the  object  is 
the  removal  of  a  large  tumor  at  the  angle  of  the  jaw,  the  inci- 
sion may  advantageously  be  made  in  a  curvilinear  direction,  Fig.  123. 
either  like  an  Italian/,  or  in  the  form  of  a  semi-ellipsis,  as  in 
fig.  123.  The  chief  reason  for  this  procedure  is  that,  while  it 
affords  the  operator  more  room,  it  leaves  a  more  seemly  cica- 
trice. 

The  elliptical  incision  consists  of  two  curvilinear  cuts,  meeting  at  their  ex- 
tremities, as  in  fig.  124.     It  is  chiefly  employed  in  the  extirpation  of  tumors, 
where  the  object  is  to  remove  along  with  the  diseased 
mass  a  portion  of  redundant  or  unhealthy  integument.  Fig.  124. 

The  incisions  are  made  rapidly,  in  the  usual  manner,  one 
after  the  other,  the  skin  being  properly  stretched,  and 
care  taken  not  to  cut  away  more  than  is  absolutely  neces- 
sary, since  it  will  otherwise  be  difficult,  if  not  impossible, 
to  bring  the  edges  of  the  wound  together,  after  the  operation  is  over,  so  as 
to  obtain  a  good  and  rapid  union.  Not  a  little  judgment  is  frequently  re- 
quired to  determine,  in  a  given  case,  how  much  integument  may  conveniently 
be  preserved  or  removed  ;  the  surgeon,  remembering  how  contractile  the  skin 
is,  will  generally  be  cautious  how  he  sacrifices  it.  Even  if  the  flap  be  un- 
seemly immediately  after  the  operation,  a  few  days  will  generally  suffice  to 
reduce  it  to  a  proper  shape  and  size. 

Two  semi-eliiptical,  crescentic,  or  semi-lunar  incisions,  as  in  fig.  125,  may 
sometimes  be  advantageously  made,  also  with  the  object  of 
removing  a  portion  of  integument,  as,  for  instance,  in  extir-         Fig.  125« 
pating  a  diseased  mammary  gland. 

The  incisions  may  be  directed  vertically,  obliquely,  or  hori- 
zontally, as  may  seem  most  suitable.  The  angular  incision 
may  be  used  for  various  purposes,  as  in  the  extirpation  of  tumors,  herniotomy, 
excision  of  joints,  the  exposure  of  diseased  bone,  and  in  the  transplantation 
of  flaps  for  the  restoration  of  lost  or  mutilated  parts.  It  may  be  made  in 
different  ways,  but  commonly  so  as  to  represent  the  shape  of  some  letter,  as 
in  the  subjoined  figures,  according  to  the  exigencies  of  the  particular  case. 


Fig.  126. 


Fig.  127.        Fig.  128.       Fig.  129.        Fig.  130.  Fig.  131. 


In  dissecting  up  the  flaps,  made  by  these  different  incisions,  the  instrument 
should,  as  a  general  rule,  be  kept  in  close  contact  with  the  parts  to  be  re- 
moved ;  the  knife  should  be  swept  along  as  rapidly  as  may  be  consistent  with 
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safety;  good  use  may  generally  be  made  of  the  fingers,  which  will  in  most 
cases  be  found  altogether  preferable  to  the  forceps.  Special  regard  should 
always  be  had  to  the  prevention  of  hemorrhage.  If  well-trained,  intelligenl 
assistants  be  at  hand,  there  will,  in  general,  be  no  necessity  for  tying  every 
little  artery  as  soon  as  it  is  divided  ;  the  instant  it  springs,  a  finger  is  clapped 
upon  it,  and  thus  the  operation  proceeds  to  its  completion,  when,  satisfactory 
clearance  being  effected,  the  ligation  is  at  once  promptly  entered  upon,  and 
continued  until  every  bleeding  vessel  is  properly  secured. 

'When  the  dissection  involves  the  exposure  of  an  important  structure,  as  a 
large  artery,  a  strangulated  hernia,  or  an  encysted  tumor,  which  it  is  desirable 
not  to  pierce,  the  tissues  must  be  divided  layer  by  layer  upon  a  grooved 
director  gently  and  cautiously  insinuated  beneath  them  ;  or  they  may  be 
pinched  up  with  a  pair  of  forceps,  although  this  is  both  less  elegant  and  less 
safe  than  the  other  method.  In  performing  this  part  of  the  operation,  the 
successive  divisions  must  be  effected  in  the  line  of  the  external  incisions,  the 
best  knife  for  the  purpose  being  a  narrow,  probe-pointed  bistoury. 


SECT.  III. — AVULSION,  ENUCLEATION,  LIGATION,  AND  CRUSHING. 

1.  Avulsion. — Instead  of  cutting  away  morbid  growths  with  the  knife  or 
bistoury,  recourse  is  sometimes  had  to  avulsion,  or  to  twisting  and  tearing. 
It  is  in  this  way  that  the  surgeon  usually  removes  polyps  from  the  nose  and 
uterus,  the  instrument  which  is  employed  for  the  purpose  being  a  suitable 
pair  of  forceps,  with  which  the  tumor  is  seized  and  broken  off,  by  rotating 
the  instrument  gently  yet  firmly  upon  its  axis.  All  active  or  sudden  and 
forcible  pulling  is  avoided,  as  tending  to  inflict  serious  mischief  upon  the 
parts  around  by  lacerating  and  injuring  them  to  an  undue  extent ;  or,  as  in 
the  case  of  the  nose,  perhaps  dragging  away  the  turbinated  bone,  or,  as  in 
that  of  the  uterus,  inverting  that  organ,  or  pulling  it  down  beyond  the  vulva. 
Moreover,  by  avoiding  this  procedure  there  will  always,  as  a  general  rule,  be 
much  less  risk  of  copious  hemorrhage,  severe  pain,  and  shock  to  the  nervous 
system. 

Avulsion  is  sometimes  advantageously  practised  in  the  extirpation  of 
tumors  developed  in  and  among  the  tissues,  especially  when  they  are  deeply 
situated,  or  when  they  lie  in  the  immediate  vicinity  of  large  vessels,  which  it 
would  be  hazardous  to  approach  with  the  edge  or  extremity  of  the  knife. 
Under  such  circumstances,  the  finger  may  occasionally  advantageously  take 
the  place  of  the  cutting  instrument,  the  connecting  structures  being  forcibly 
lacerated,  and  the  mass  twisted  and  lifted  out  of  its  bed.  This  mode  of  pro- 
cedure is  often  resorted  to  in  the  removal  of  tumors  from  the  neck  and  paro- 
tid region  dipping  deeply  down  behind  the  base  and  angle  of  the  jaw,  in 
close  proximity  with  the  pharynx  and  the  large  cervical  vessels  and  nerves, 
where  a  false  movement  with  the  scalpel  might  be  instantly  fatal.  It  is  aston- 
ishing what  little  bleeding  frequently  follows  operations  thus  performed,  and 
how  well  the  parts  generally  heal  after  such  rude  manipulations.  One  reason 
why  there  is  usually  so  little  hemorrhage  is  that  the  vessels  are  torn  instead 
of  being  evenly  divided,  as  they  are  in  the  ordinary  procedure. 

2.  Enucleation. — Enucleation  is  another  species  of  avulsion,  and  is  often 
advantageously  employed  in  the  extirpation  of  fatty,  fil irons,  and  fibro-plastic 
tumors.  The  integuments  having  been  thoroughly  divided  over  the  morbid 
growth,  along  with  its  capsule,  if  there  be  any,  the  diseased  structures  are 
rapidly  peeled  out  either  with  the  finger,  or  with  the  haudle  of  the  scalpel. 
In  certain  cystic  tumors  the  bag  with  its  contents  may  often  be  peeled  off 
bodily,  or,  its  cavity  being  laid  freely  open,  and  its  contents  evacuated,  the 
walls  of  the  cyst  may  be  pulled  away  with  the  forceps. 
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3.  Ligation. — There  are  certain  operations  in  which  the  removal  of  the 
diseased  parts  is  effected  chiefly  through  the  agency  of  the  ligature.  Of  this 
mode  of  procedure  familiar  examples  are  afforded  in  the  removal  of  hemor- 
rhoidal tumors,  polypous  growths  of  the  nose,  vagina,  uterus,  and  anus,  and 
in  nervous  formations  about  the  face,  forehead,  and  other  regions  of  the  body. 
The  ligature  may  be  applied  either  directly  to  the  part  by  the  fingers,  or  by 
means  of  a  needle,  and  should  be  drawn  with  sufficient  firmness  to  strangu- 
late the  included  structures,  as  the  object  is  to  cut  off  the  supply  of  blood,  and 
cause  an  eschar.  Occasionally  the  ligature  is  used  subcutaneously,  as  in  the 
case  of  nevous  growths,  involving  often  very  interesting  and  complicated 
operations.  Instead  of  the  ligature,  a  silver  wire  is  sometimes  used,  either 
by  itself,  or  by  means  of  a  double  canula,  as  in  fig.  132. 

Fig.  132. 


Double  canula. 

4.  Crushing. — Parts,  again,  may  occasionally  be  removed  by  a  process  of 
crushing,  as  proposed  a  few  years  ago  by  Mons.  Chassai'gnac,  of  Paris,  the 
instrument  which  he  has  devised  for  that  purpose  being  what  he  calls  the 
ecraseur,  or  crusher ;  the  inventor  hoping  thus  to  meet  certain  contingencies  in 
operative  surgery  which  he,  in  common  with  others,  had  frequently  encountered 
in  practice,  and  which  he  supposed  could  not  be  overcome  in  any  other  man- 
ner. His  chief  object  was  to  supply  a  substitute  for  the  ligature  in  the  removal 
of  certain  tumors,  as  hemorrhoids,  and  polyps  of  the  vagina  and  uterus.  The 
idea  seems  to  have  been  to  contrive  an  instrument  that  should  combine  the 
security  of  the  ligature  with  the  rapidity  of  the  knife,  thus  preventing  hemor- 
rhage and  pain,  and  promptly  ridding  the  part  of  abnormal  structure.  The 
ecraseur,  as  might  be  supposed,  was  originally  rude  and  clumsy,  but,  by  the 
ingenuity  of  surgeons  and  cutlers,  has  been  rendered  very  graceful  and  con- 
venient, if  not  absolutely  perfect.     The  annexed  sketch,  fig.  133,  affords  an 

Fig.  133. 


excellent  representation  of  the  shape  and  construction  of  the  instrument,  as 
manufactured  by  Gemrig,  Kolbe,  and  others  of  this  city.  It  will  be  per- 
ceived that  it  essentially  consists  of  two  pieces,  a  sheath,  barrel,  or  tube, 
either  flattened  or  cylindrical,  and  of  an  articulated  chain,  attached  to  a  steel 
rod,  lying  within  the  sheath,  and  moved  by  a  handle.  The  chain  is  con- 
structed upon  the  same  principles  as  in  the  ordinary  chain  saw,  but  the  links 
are  stronger,  and  perfectly  obtuse,  except  when  it  is  desired  to  combine 
division  with  crushing,  in  which  event  their  edges  are  somewhat  beveled. 
The  instrument  is  made  of  various  sizes  and  shapes,  so  as  to  adapt  it  the 
more  readily  to  the  various  cases  presented  in  practice.  The  chain,  unless 
constructed  with  great  care,  is  very  liable  to  break,  especially  if  used  for  the 
removal  of  dense,  indurated  structures,  the  division  of  which  requires  a  good 
deal  of  force. 
The  application  of  the  ecraseur  has  recently  been  very  much  extended,  and 
vol.  i. — 31 
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it  is  quite  impossible  to  foresee  where,  in  the  hands  of  its  admirers,  it  may 
ultimately  cease.  During  the  last  twelve  months  the  journals  have  been 
tilled  with  accounts  of  all  kinds  of  wonderful  achievements  of  this  instrument, 
even  including  amputation  of  the  arm  and  thigh  by  its  inventor ;  while  its 
more  moderate  and  less  enthusiastic  partisans  are  content  with  restricting  its 
use  to  the  removal  of  various  kinds  of  tumors,  especially  hemorrhoidal,  ne- 
vous,  and  ovarian,  and  the  tongue,  penis,  prepuce,  and  neck  of  the  uterus. 
The  advantages  claimed  for  it  are,  first,  the  rapidity  of  the  operation,  which 
is  greater  than  that  with  the  ligature,  although  less  than  with  the  knife,  the 
instrument  acting  more  powerfully  upon  the  tissues  embraced  in  its  loop  ; 
secondly,  the  prevention  of  shock,  the  chain  doing  its  work  gradually  and 
almost  imperceptibly,  so  as  hardly  to  afford  the  system  an  opportunity  of 
taking  cognizance  of  what  is  going  on  ;  thirdly,  the  protection  of  the  part 
against  hemorrhage,  the  vessels  being  placed  in  a  condition  similar  to  those 
in  a  lacerated  and  contused  wound  ;  and,  lastly,  the  making  of  a  smaller  and 
less  exposed  wound  than  either  the  ligature  or  knife,  and,  consequently,  less 
inflammation  and  a  more  rapid  cicatrization. 

The  principal  rules  to  be  observed  in  the  application  of  the  ecraseur  are 
the  following  :  In  the  first  place,  if  the  tumor  has  a  broad  base,  it  should, 
if  possible,  be  pediculated,  by  drawing  it  away  from  its  points  of  attachment, 
and  casting  a  ligature  around  it,  its  base  having  been  previously  transfixed 
by  one  or  two  stout  needles.  When  the  coverings  of  the  morbid  growth  are 
unusually  hard,  or  insensibly  lost  in  the  surrounding  parts,  a  gutter  may  be 
formed  in  them  with  the  knife,  preliminary  to  the  application  of  the  chain. 
Secondly,  the  division  of  the  tissues  is  to  be  effected  slowly  and  gradually, 
not  rapidly  or  by  fits  and  starts,  and  for  this  purpose  the  handle  of  the 
ecraseur  should  be  turned  only  about  once  every  ten,  twenty,  twenty-five  or 
thirty  seconds.  The  time  occupied  by  the  entire  operation  must  of  course 
vary  according  to  circumstances,  from  five  minutes,  as  the  average  minimum, 
to  twenty  minutes,  as  the  average  maximum.  The  great  objection  to  a  rapid 
operation  is  the  danger  of  hemorrhage.  Thirdly  and  lastly,  the  patient, 
during  the  whole  procedure,  should  be  under  the  influence  of  an  anaesthetic, 
otherwise  the  pain  will  be  extreme,  especially  in  the  earlier  stages. 

The  subsequent  treatment  is  very  simple.  If  pain  arise  when  the  patient 
wakes  from  the  effects  of  the  anaesthetic,  a  full  anodyne  is  given,  the  part 
is  kept  at  rest  in  an  elevated  position,  under  the  influence  of  water-dressing, 
and  any  constitutional  symptoms  that  may  show  themselves  are  met  as  they 
occur,  just  as  after  any  other  operation.  The  wound  generally  heals  in  a 
very  short  time,  with  very  little  appearance  of  inflammation.  I  am  not  aware 
that  the  application  of  the  ecraseur  has  ever  been  followed,  in  cases  at  all 
adapted  to  its  use,  by  pyemia,  or  any  grave  constitutional  effects,  and  this  is 
certainly  one  of  the  strongest  arguments  that  can  be  urged  in  favor  of  its 
employment. 

The  ecraseur  is  one  of  those  novelties  whose  use  is  always,  at  first,  followed 
by  great  abuses,  which  time  alone  can  rectify.  The  indiscriminate  employ- 
ment which  characterizes  it  at  the  present  moment  is  only  calculated  to  bring 
it  into  disgrace,  by  arraying  against  it  the  prejudices  of  the  more  calm  and 
enlightened  members  of  the  profession.  When  it  shall  assume  its  legitimate 
rank,  which  it  must  do  before  long,  it  will  cease  to  be  applied  to  the  am- 
putation of  the  limbs  and  of  the  mammary  gland,  if  not  also  of  the  penis 
and  testicle,  and  will  be  restricted,  in  great  measure,  if  not  entirely,  to  the 
removal  of  the  tongue,  the  neck  of  the  uterus,  and  hemorrhoidal,  erectile, 
and  polypous  tumors  of  the  vagina  and  uterus  ;  but  even  in  these  affections 
it  will  not  always  supersede  the  use  of  the  ligature.  In  internal  piles,  for 
instance,  I  should  certainly  myself  prefer  the  ligature,  and  in  polypous 
growths  the  most  eligible  operation  will  generally  be  avulsiou. 
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SECT.  IV. — ABSTRACTION  OF  BLOOD. 


Abstraction  of  blood  may  be  effected  by  scarification,  puncture,  incision, 
leeching,  and  cupping.  The  fluid  is  sometimes  taken  from  a  vein  or  an  artery ; 
the  operation,  in  the  former  case,  constituting  venesection,  and,  in  the  latter, 
arteriotomy. 

1.  Scarification. — Scarification  is  performed  with  the  lancet,  scalpel,  or 
bistoury,  passed  lightly  and  rapidly  over  the  inflamed  surface,  so  as  to  divide 
the  engorged  vessels,  and  afford  them  an  opportunity  of  freeing  themselves 
of  their  contents.  It  is  employed  chiefly  in  conjunctivitis,  tonsillitis,  erysi- 
pelas, and  irritable  ulcers,  and  may  be  repeated  once  a  day,  or  once  every 
other  day,  according  to  the  exigencies  of  the  case,  the  bleeding  being  pro- 
moted by  the  liberal  use  of  warm  water.  In  irritable  ulcers  of  the  extremi- 
ties as  well  as  in  other  parts  of  the  body,  scarification  is  an  exceedingly 
useful  practice,  which  I  have  pursued,  for  many  years,  with  great  advantage. 
The  proper  mode  of  proceeding  is  to  immerse  the  limb,  previously  constricted 
just  below  the  knee,  in  a  vessel  of  warm  water,  and  then  to  make  from  four 
to  eight  vertical  incisions  over' the  sore,  extending  merely  through  the  super- 
ficial portion  of  the  true  skin.  In  this  manner  I  have  repeatedly  bled  my 
patient  to  syncope,  making  thus  a  most  salutary  impression  both  upon  the 
part  and  system.  In  granular  conjunctivitis,  the  eyelids,  especially  the  upper, 
may  often  be  scarified  with  the  happiest  effect ;  and  in  ophthalmia,  attended 
with  chemosis,  deep  incisions  are  generally  practised  to  relieve  engorgement 
and  prevent  strangulation  of  the  vessels  of  the  cornea.  In  tonsillitis,  scari- 
fication nearly  always  greatly  mitigates  the  symptoms,  and  in  erysipelas, 
especially  the  phlegmonous  variety  of  that  disease,  it  forms  a  most  important 
element  of  the  local  treatment,  nothing  else  being  so  well  calculated  to  re- 
move tension  and  prevent  gangrene. 

2.  Puncturing. — Puncturing  is  performed  pretty  much  with  the  same  in- 
tention as  scarification.  It  is  particularly  valuable  in  erysipelas,  active 
oedema,  boils,  carbuncles,  hemorrhoids,  and  affections  of  the  tonsils,  uvula, 
lymphatic  glands,  scrotum,  prepuce,  uterus,  labia,  and  nymphae,  its  beneficial 
effects  depending  upon  the  amount  of  drainage  which  follows  the  operation. 
The  best  instrument  for  performing  the  operation  is  a  very  narrow,  sharp- 
pointed  bistoury,  thrust  rapidly  into  the  inflamed  surface,  to  a  depth  varying 
from  a  line  to  half  an  inch,  according  to  the  degree  of  swelling  of  the  affected 
parts,  care  being  taken  to  avoid  injuring  important  vessels  and  nerves.  In 
phlegmonous  erysipelas,  as  many  as  fifty,  seventy-five,  or  even  a  hundred 
punctures  may  sometimes  be  made  with  advantage. 

3.  Leeching. — Leeching  is  applicable  to  a  great  variety  of  affections,  and 
is  perhaps  more  frequently  employed  than  any  other  mode  of  topical  bleed- 
ing. The  operation,  however,  is  not  without  pain,  and,  unless  properly  per- 
formed, may  even  be  followed  by  danger.  Thus,  in  epidemic  erysipelas,  I 
have  known  it  to  give  rise  to  an  attack  of  this  disease,  which  speedily  de- 
stroyed the  patient.  Sometimes,  again,  leech-bites  degenerate  into  bad  sores, 
and  produce  a  great  deal  of  constitutional  irritation.  Ill  effects  will  be  most 
likely  to  arise  when  the  leeches  are  sickly,  and  when  they  are  applied  to 
persons  of  a  nervous,  irritable  temperament.  Hence,  great  caution  should 
always  be  exercised  in  their  selection,  as  well  as  in  the  manner  of  using  them. 

The  best  leeches  are  the  Swiss,  German,  French,  and  Spanish,  which 
generally  take  hold  with  great  avidity,  and  draw  each  from  half  an  ounce  to 
six  drachms  of  blood,  including  what  flows  after  the  animal  drops  off.  The 
American  leech,  although  much  larger  than  the  European,  bites  reluctantly, 
and  sucks  sluggishly,  on  which  account  it  is  now  rarely  used.     Moreover,  the 
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wound  made  by  the  foreign  leech  emits  four  times  as  much  blood  as  that 
made  by  the  native ;  a  fact  not  to  be  lost  sight  of  in  ordering  this  kind  of 
bleeding.  Whatever  species  be  employed,  the  rule  is  to  divest  the  part  of 
hair  and  dirt,  otherwise  the  animal  will  either  not  take  hold  at  all,  or  only 
after  much  coaxing,  its  tastes  and  habits  being  extremely  fastidious.  If, 
notwithstanding  these  precautions,  it  is  not  inclined  to  bite,  the  best  plan 
will  be  to  smear  a  little  blood  upon  the  surface,  drawn  from  the  operator's 
finger,  previously  constricted  with  a  tight  fillet,  or  to  wet  it  with  a  little 
sweetened  milk.  Immersion  of  the  leech  for  a  few  minutes  in  small  beer  will 
sometimes  induce  it  to  take  hold  when  hardly  anything  else  will.  "When  the 
number  to  be  applied  is  considerable,  they  should  be  put  in  a  tumbler,  which 
is  then  inverted  upon  the  part  from  which  the  blood  is  to  be  drawn,  by  which 
means  they  will  be  prevented  from  crawling  about.  It  is  a  good  plan,  gene- 
rally speaking,  not  to  group  them  too  closely  together,  but  to  let  them  fasten 
themselves  at  some  little  distance  from  each  other.  Another  rule  is  not  to 
pull  them  off,  but  to  let  them  detach  themselves,  as  they  will  be  sure  to  do  as 
soon  as  they  have  "taken  their  fill."  Their  forcible  separation  is  not  only  a 
source  of  pain,  but  it  sometimes  leaves  a  portion  of  the  jaw  in  the  little  tri- 
angular wound  made  by  its  bite,  which  is  sure  to  become  inflamed  and  irrit- 
able in  consequence.  As  soon  as  they  have  all  dropped  off,  the  bleeding  is 
encouraged  by  sponging  the  surface  well  with  warm  water,  and  then  covering 
it  with  a  thickly-folded  flannel  cloth,  wrung  out  of  hot  water,  and  frequently 
renewed,  for  a  period  varying  from  thirty  minutes  to  two  hours,  or  even 
longer,  according  to  the  desired  effect.  The  blood  having  ceased  to  flow, 
the  part  is  sprinkled  with  a  little  powdered  starch,  and  covered  with  a  dry 
cloth.  If  there  be  any  disposition  to  bleed  more,  or  longer,  than  is  deemed 
proper,  the  bites  are  covered  with  a  piece  of  dry  tinder,  which,  especially  if  a 
little  pressure  be  conjoined  with  it,  generally  soon  puts  a  stop  to  the  effusiou. 

The  number  of  leeches  to  be  applied  varies  from  a  single  one  to  several 
dozens,  according  to  the  intensity  of  the  morbid  action,  and  the  age  and 
strength  of  the  patient.  In  the  adult  a  good  average  number  is  from  fifteen 
to  twenty;  in  children,  under  five  years  of  age,  from  three  to  six.  In  infants 
a  single  leech  has  sometimes  been  followed  by  fatal  depression.  The  extra- 
ordinary delicacy  of  the  skin,  and,  consequently,  the  great  depth  of  the 
animal's  bite,  are  reasons  why  leeching  should  be  practised  with  more  than 
common  caution  at  this  tender  age. 

There  are  certain  localities  where  leeches  should  not  be  applied.  Thus, 
in  the  first  place,  the  face,  neck,  and  other  parts  habitually  exposed  are,  if 
possible,  avoided,  because  the  bites  of  these  animals  are  liable  to  be  followed 
by  disfiguring  scars,  particularly  objectionable  in  the  female.  Secondly,  they 
must  not  be  applied  to  the  eyelids,  scrotum,  prepuce,  labia  and  nymph®, 
structures  abounding  in  loose  cellular  tissue,  and  therefore  readilv  admitting 
of  great  infiltration  of  blood,  as  well  as  extensive  discoloration.  Thirdly, 
they  must  not  be  placed  along  the  course  of  a  superficial  artery  or  large  vein, 
or  over  any  of  the  nervous  trunks;  lest,  in  the  first  case,  they  should  occa- 
sion serious  hemorrhage,  and,  in  the  second,  severe  pain.  Fourthly,  care  is 
taken  to  avoid  the  centre  or  focus  of  an  inflamed  surface,  as  they  might  seri- 
ously aggravate  the  morbid  action,  if  not  induce  gangrene.  Lastly,  surgeons 
make  it  a  rule  not  to  apply  these  animals  in  the  vicinity  of  specific  ulcers,  as 
chancres  and  buboes,  for  fear  of  inoculating  their  bites/and  thus  propagating 
the  specific  disease. 

A  discharge  of  blood  by  leeches  for  a  number  of  successive  hours  is  some- 
times very  desirable,  as  soon  as  one  set  drops  off  another  supplying  their 
place.  In  violent  ophthalmia,  croup,  peritonitis,  dysentery,  erysipelas,  and 
buboes,  there  is  no  mode  of  depletion  so  beneficial,  or  so  well  adapted  to  put 
a  prompt  and  permanent  stop  to  the  disease,  as  this. 
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In  leeching  the  uterus,  vagina,  ano-rectal  outlet,  the  nose,  and  inside  of 
the  cheek,  the  animals  must  be  confined  in  a  glass  or  wire  speculum,  the 
opening  in  the  instrument  being  held  upon  the  part  from  which  the  blood 
is  desired  to  be  taken. 

Serious,  and  indeed,  frightful,  hemorrhage  sometimes  follows  a  leech-bite. 
The  occurrence  is  especially  to  be  dreaded  in  children,  in  whom  it  occasionally 
produces  fatal  exhaustion.  The  best  remedies  are  dried  tinder,  bound  firmly 
upon  the  part,  compresses  wet  with  saturated  alum  water  or  a  solution  of 
the  persulphate  of  iron,  and  cauterization  with  the  solid  nitrate  of  silver,  cut 
to  a  delicate  point,  and  inserted  into  the  little  wound,  previously  well  cleansed 
and  dried.  If  these  means  prove  abortive,  the  edges  of  the  wound  are  trans- 
fixed with  a  cambric  needle,  and  approximated  by  ligature ;  a  procedure 
which  I  have  never  known  to  fail. 

4.  Clipping. — Cupping  is  by  no  means  so  eligible  a  mode  of  bleeding  as 
leeching,  being  more  painful,  less  elegant,  and  not  so  generally  applicable. 
It  is,  nevertheless,  when  properly  executed,  a  valuable  operation,  particularly 
in  the  early  and  declining  stages  of  inflammation.  An  incipient  pleurisy, 
pneumonia,  or  articular  inflammation,  is  often  promptly  relieved  by  the  appli- 
cation of  half  a  dozen  cups  ;  but  it  is  chiefly  in  the  latter  stages  of  acute  dis- 
ease, after  the  morbid  action  has  been  weakened  by  other  remedies,  and  in 
chronic  affections,  that  cupping  asserts  its  true  rank  as  an  antiphlogistic 
agent.  It  is  seldom,  if  ever,  permissible  in  gastritis,  peritonitis  and  enteritis, 
on  account  of  the  great  pain  produced  by  the  application  of  the  scarificator. 
The  operation,  to  be  really  serviceable,  should  be  performed  as  near  to  the 
seat  of  the  disease  as  practicable,  care  being  taken  not  to  open  any  large 
vessel,  to  prick  any  nervous  trunk,  or  to  wound  any  tendons.  The  surface 
selected  for  the  application  of  the  cups  must  be  free  from  bony  prominences, 
and,  without  being  very  soft,  must  have  a  pretty  good  stratum  of  subcutaneous 
cellular  substance,  otherwise  it  will  be  impossible  for  the  cups  to  maintain 
their  hold,  and  extract  a  sufficient  amount  of  blood.  If  the  part  be  thickly 
covered  with  hair,  it  must  be  previously  shaved. 


Fig.  134. 


Fig.  135. 


Cupping  apparatus. 


The  scarificator,  fig.  134,  usually  employed  for  dividing  the  skin,  is  pro- 
vided with  eight,  twelve,  or  sixteen  little  blades,  moved  by  a  common  spring, 
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and  so  arranged  as  to  make  a  corresponding  number  of  incisions,  none  of 
them  being  deep  enough  to  extend  entirely  through  the  cutaneous  tissues, 
lest  the  fatty  matter,  projecting  into  them,  should  fill  up  the  little  orifices, 
thereby  impeding  the  flow  of  blood.  The  cup  is  capable  of  holding  from 
one  to  two  ounces;  it  is  bell-shaped,  and  is  composed  of  glass,  having  a  large 
mouth,  with  a  stop-cock  at  the  other  end,  to  adapt  it  to  a  syringe  for  exhaust- 
ing the  air,  as  in  fig.  135.  When  such  an  apparatus  is  not  at  hand,  the 
ordinary  cupping-glass  may  be  used,  or  any  still  more  simple  contrivance,  the 
air  being  rarefied  by  inverting  the  vessel  over  the  flame  of  a  lamp,  or  by 
means  of  a  little  pellet  of  cotton,  wet  with  alcohol,  and  set  on  fire  in  the 
glass.  In  a  few  moments  the  skin  will  rise  up  and  form  a  red  conical  swell- 
ing, which  is  now  scarified,  the  cup  being  immediately 
136.  replaced,  and  allowed  to  remain  until  the  coagulum  which 

fills  its  interior  prevents  the  flow  of  blood,  when  it  is  care- 
fully removed,  to  be  again  replaced  as  soon  as  the  incisions 
have  been  freed  from  obstruction.  Should  the  bleeding 
cease  before  the  requisite  supply  has  been  obtained,  the 
surface  may  now  be  cross  cut,  and  the  operation  be  pro- 
ceeded with  as  previously.  As  much  blood  having  been 
drawn  as  .may  be  considered  proper,  the  glasses  are  re- 
moved, and  the  parts  are  covered  with  a  soft  cloth  moist- 
ened with  oil.  The  number  of  cups  to  be  applied  varies 
from  one  to  a  dozen,  according  to  the  effect  it  is  designed 
to  produce. 

The  most  elegant  and  convenient  cup,  by  far,  is  one 
recently  invented  in  this  country,  consisting  of  the  body 
Cupping-<riass  with    0I"  the  ordinary  glass  cup,  surmounted  by  a  cone  of  vul- 
vuicanized  india-rub-    canized  India-rubber,  as  seen  in  fig.  136.     In  order  to 
bertop.  apply  it,  all  that  is  necessary  is  to  indent  the  top  with  the 

finger,  the  removal  of  which  permits  the  part  instantly  to 
regain  its  former  position,  thus  exhausting  the  air  within,  which  it  does  with 
great  force  and  efficiency. 

5.  Venesection. — Venesection  is  commonly  regarded  as  so  trivial,  simple, 
and  easy  an  operation,  that  it  has  rarely  received  the  consideration  and  atten- 
tion to  which  its  intrinsic  importance  really  entitles  it.  Everybody,  no 
matter  whether  he  has  any  knowledge  of  the  anatomy  of  the  parts  involved 
in  the  operation,  or  the  slightest  skill  in  the  use  of  instruments,  is  supposed 
to  be  capable  of  performing  it,  and  hence  it  is  often  done  in  the  most  bung- 
ling and  disreputable  manner,  entailing  much  suffering,  if  not  loss  of  limb  and 
life,  upon  the  patient,  aud  great  discredit,  if  not  ruin,  upon  the  practitioner. 
When  we  consider  the  frequency  of  the  operation,  and  the  character  of  the 
men  who  usually  perform  it,  our  only  surprise  is  that  these  disasters  are  not 
more  common.  During  a  practice  of  upwards  of  a  quarter  of  a  century,  in 
which  I  have  often  had  occasion  to  open  different  veins,  I  have  had  the  good 
fortune  never  to  do  any  harm  in  this  way,  and  it  would  afford  me  great 
pleasure  if  I  could  make  a  similar  statement  concerning  the  practice  of  some 
of  my  professional  brethren.  Candor,  however,  compels  me  to  assert  that  I 
have  repeatedly  witnessed  in  their  hands  the  most  serious  effects  from  this 
source.  In  two  cases  I  have  seen  the  patients  perish  from  phlebitis ;  in  three, 
I  have  been  called  upon  to  tie  the  brachial  artery  at  the  bend  of  the  arm,  on 
account  of  injury  sustained  from  the  lancet ;  in  several,  I  have  known  vast 
and  protracted  suffering  to  succeed  the  puncture  of  a  nerve;  and  in  three 
instances  I  have  seen  the  arm  endangered  by  erysipelatous  inflammation, 
followed  by  immense  abscesses,  and  great  impairment  in  the  function  of  the 
elbow-joint,  wrist,  and  fingers.  In  one  of  the  cases  here  adverted  to,  the 
operator,  a  young  man,  was  sued  for  mal-practice,  and,  after  much  trouble 
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and  vexation,  mulcted  in  the  sum  of  several  hundred  dollars,  which  he  was 
little  able  to  pay.  I  need  hardly  add  that  he  never  recovered  from  the  effects 
of  his  misfortune,  which  pursued  him  during  the  remainder  of  his  life.  It  is 
related  of  Mons.  Marechal,  who  nourished  in  the  reign  of  Louis  XIV.,  and 
who  was  styled,  by  one  of  the  poets  of  his  day,  the  prince  of  surgeons,  that 
he  greatly  suffered  in  his  reputation,  for  several  years,  on  account  of  a  fatal 
accident  which  followed  the  operation  of  bleeding  which  he  performed  upon 
a  foreign  nobleman.  These  circumstances  should  be  sufficient  to  put  practi- 
tioners upon  their  guard,  and  should  induce  them  to  study  this  operation  in 
all  its  bearings  and  relations,  so  that  they  may  be  able  to  perform  it  with 
credit  to  themselves  and  advantage  to  their  patients. 

A  vein  may  be  opened  with  a  spring  lancet,  a  thumb  lancet,  or  a  bistoury, 
according  to  the  whim,  fancy,  or  habit  of  the  operator.  I  have  been  so  long 
accustomed  to  the  use  of  the  former  of  these  instruments  that  I  rarely  em- 
ploy any  other.  My  experience  has  taught  me  that  the  operation,  when  done 
with  the  spring  lancet,  generally  answers  every  purpose,  as  it  respects  the 
size  and  shape  of  the  orifice,  the  safety  of  the  parts,  and  the  facility  of  mani- 
pulation, while  it  is  incomparably  less  painful  than  when  it  is  performed  with 
the  thumb  lancet,  or  bistoury.  These  are,  I  think,  important  desiderata, 
which  no  unprejudiced  practitioner  can  overlook.  No  one  who  has  himself 
been  bled  with  these  different  instruments  can  hesitate  about  his  future  choice. 
I  have  often  heard  persons,  who  had  been  previously  bled  only  with  the 
thumb  lancet,  declare,  after  having  been  bled  with  the  spring  lancet,  that 
nothing  could  ever  induce  them  again  to  submit  to  the  use  of  the  former  in- 
strument, such  was  the  difference  in  regard  to  the  pain  in  the  two  operations. 
I  know  that  the  thumb  lancet  is  generally  considered  as  a  more  scientific 
instrument  than  the  spring  lancet ;  it  is  certainly  more  simple,  and,  perhaps, 
also  more  easily  kept  in  order  ;  but  these  advantages  do  not,  in  my  judgment, 
outweigh  the  disadvantages.  Both  these  instruments  are  so  well  known 
that  any  description  of  them  here  would  be  superfluous.  If  a  bistoury  be 
used,  one  of  very  small  size  should  be  selected,  somewhat  like  that  used  in 
opening  abscesses,  described  at  page  147.  It  should  be  quite  narrow  in  the 
blade,  slightly  pear-shaped  at  the  extremity,  and  not  more  than  half  an  inch 
long  in  the  cutting  part.  Such  an  instrument,  confined  in  a  light  handle,  is 
more  elegant  than  the  ordinary  thumb  lancet,  as  well  as  more  easily  managed, 
and  is,  I  think,  decidedly  more  surgical  and  scientific  ;  a  circumstance  so 
much  insisted  upon  by  some  practitioners. 

Whatever  instrument  be  employed,  care  should  be  taken  that  it  is  perfectly 
sharp  and  clean,  that  is,  free  from  rust  and  other  adventitious  matter.  It 
should  always  be  washed  and  thoroughly  wiped  both  before  and  after  the  ope- 
ration, for  it  is  only  by  observing  these  precautions  that  the  instrument  can 
be  kept  in  proper  order,  and  that  the  surgeon  can  hope  to  avoid  undue  irri- 
tation and  other  mischief  in  the  wounded  structures. 

In  bleeding  at  the  bend  of  the  arm  I  am  always  in  the  habit  of  selecting 
the  largest  and  most  superficial  vein,  having  previously  ascertained  that  the 
brachial  artery  is  not  in  danger  of  being  wounded,  as  it  may  be  when  it  lies 
just  behind  the  vessel,  or  close  along  its  side.  When  the  artery  separates 
high  up,  one  of  its  branches  generally  lies  immediately  below  the  skin,  and 
might  thus  be  easily  opened  by  an  incautious  operator.  As  it  respects  the 
superficial  nerves,  it  is  seldom  possible  altogether  to  avoid  them,  whatever 
vein  may  be  selected ;  nor  is  this  a  matter  of  much  moment,  provided  they 
are  completely  divided,  and  not  merely  pricked.  The  veins  of  the  bend 
of  the  arm,  with  the  accompanying  nerves,  are  well  seen  in  fig.  137. 

In  order  to  distend  the  veins,  a  fillet,  a  yard  long  by  an  inch  in  width, 
and  consisting  of  a  piece  of  muslin,  is  tied  firmly  round  the  arm,  about  two 
inches  and  a  half  above  the  bend,  the  ends  being  secured  with  a  slip  knot. 
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Care  is  taken  not  to  draw  it  so  tightly  as  to  interrupt  the  circulation  in  the 
brachial  artery.     The  patient,  extending  his  arm  at  a  right  angle  with  the 
trunk,  in  a  state  midway  between  pronation  and  supination,  grasps  a  common 
cane,  a  yardstick,  or  any  other  suitable  object,  holding 
Fig.  137.  the  limb  in  an   easy,  gentle  position.     The  surgeon 

then,  standing  behind  the  limb,  pierces  the  vein,  mak- 
ing the  opening  obliquely,  and  of  sufficient  size  to  fur- 
nish a  free  stream.  The  adjoining  sketch  affords  a 
better  idea  of  the  manner  of  holding  the  lancet  than 

Fig.  138. 


the  most  elaborate  description  could.  The  surgeon 
uses  whichever  hand  may  be  most  convenient ;  the 
vein  is  thoroughly  steadied  with  the  finger  previously 
to  making  the  incision,  and  care  is  taken  that  the 
oriGces  in  the  skin  and  vessel  do  not  afterwards  lose 
their  parallelism,  lest  the  flow  of  blood  should  thereby 
be  seriously  embarrassed,  or  the  fluid  escape  exten- 
sively into  the  subcutaneous  cellular  tissue.  Should  the  latter  accident  occur, 
the  fillet  must  immediately  be  removed,  and  the  requisite  abstraction  effected 
from  another  vein.  Sometimes  the  blood  flows  sluggishly,  although  the  open- 
ing may  be  quite  capacious  and  unobstructed.  When  this  is  the  case,  the 
patient  should  be  requested  alternately  to  flex  and  extend  his  fingers,  so  as  to 
cause  energetic  contraction  of  the  muscles  of  the  forearm,  which  often  power- 
fully promotes  the  bleeding ;  or,  instead  of  this,  or  along  with  it,  the  operator 
applies  friction  to  the  limb  from  below  upwards  with  his  hand,  although  such 
a  procedure  is  seldom  attended  with  much  advantage.  Sometimes  the  flow 
of  blood  is  interrupted  by  the  protrusion  of  a  pellet  of  fat  into  the  orifice  of 
the  vein,  or  in  consequence  of  the  timidity  of  the  patient,  or  the  occurrence 
of  partial  syncope. 

When  the  spring  lancet  is  used,  the  instrument  is  held  between  the  thumb 
and  the  first  two  fingers,  the  heel  being  raised  a  little  from  the  surface,  while 
the  fleam  is  gently  pressed  upon  the  distended  vein.  The  opening  is  effected 
in  the  same  oblique  manner  as  in  bleeding  with  the  thumb  lancet. 

The  blood  should  always  be  received  into  a  large  basin  held  by  an  assistant, 
and  special  pains  should  be  taken  not  to  soil  the  patient's  body  or  bedclothes. 
When  the  object  is  to  make  a  strong  and  permanent  impression,  the  blood  is 
taken  from  a  large  orifice,  the  patient  being,  the  while,  in  the  semi-erect  pos- 
ture. If  he  is  very  plethoric,  and  the  object  is  to  abstract  a  very  large  quan- 
tity of  blood,  without  occasioning  syncope,  the  recumbent  posture  is  selected. 
When  the  requisite  amount  of  fluid  has  been  discharged,  the  fillet  is  untied, 
and  the  arm  is  nicely  wiped  with  a  napkin  wet  at  one  end  ;  the  edges  of  the 
orifice  are  then  carefully  approximated  and  covered  with  a  small,  thick  com- 
press, supported  by  a  narrow  roller  passed  around  the  elbow  in  the  form  of 
the  figure  8.     The  arm  should  then  be  put  in  a  sling  and  kept  at  rest  for  the 
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next  forty-eight  hours,  as  premature  motion  is  calculated  to  favor  the  deve- 
lopment of  suppuration  and  erysipelas. 

When  blood  cannot  be  obtained  from  the  arm,  it  may  sometimes,  in  case 
of  urgency,  be  drawn  from  a  vein  on  the  back  of  the  hand,  from  the  cephalic 
vein  as  it  runs  along  the  groove  between  the  deltoid  and  pectoral  muscles,  or 
from  the  external  jugular  vein.  In  the  latter  case,  the  requisite  distension  is 
produced  by  pressure  with  the  thumb,  applied  just  above  the  collar  bone,  or 
by  means  of  a  thick,  narrow  compress,  firmly  secured  by  a  roller  carried  round 
the  neck  and  shoulder.  The  requisite  incision  is  made  with  a  bistoury,  car- 
ried from  below  upwards  and  outwards,  in  a  direction  contrary  to  that  "of  the 
fibres  of  the  platysma  myoid  muscle.  Before  removing  the  compression,  care 
is  taken  to  close  the  orifice  of  the  vein,  lest  air  should  get  into  it,  and  thus 
occasion  serious,  if  not  fatal  mischief. 

The  accidents  which  are  liable  to  attend  and  follow  this  operation  are,  in- 
filtration of  blood  into  the  subcutaneous  cellular  tissue,  inflammation  of  the 
edges  of  the  wound  and  of  the  surrounding  parts,  phlebitis,  angeioleucitis, 
puncture  of  the  nerves,  and  wound  of  the  brachial  artery. 

a.  An  extravasation  of  blood  beneath  the  skin  is  one  of  the  most  common 
effects  of  this  operation,  and  may  be  caused  by  various  circumstances,  as  the 
smallness  of  the  incision,  the  want  of  parallelism  between  the  outer  and  inner 
openings,  the  great  laxity  of  the  areolar  tissue,  transfixion  of  the  vein,  and 
the  accidental  occlusion  of  the  wound  by  the  interposition  of  adipose  sub- 
stance. The  extravasation  may  be  diffused,  or  circumscribed,  forming  in  the 
one  case  an  ecchymosis,  in  the  other  a  thrombus.  In  the  former  variety,  the 
blood  sometimes  extends  along  the  anterior  part  of  the  limb,  nearly  as  high 
up,  on  the  one  hand,  as  the  axilla,  and,  on  the  other,  as  far  down  as  the  in- 
ferior third  of  the  forearm  ;  imparting,  at  first,  a  dark,  purplish  hue,  and 
afterwards,  as  the  fluid  becomes  absorbed,  a  mottled,  greenish,  yellowish,  or 
sallow  appearance  to  the  skin.  A  thrombus  is  a  collection  of  blood  imme- 
diately around  the  wound,  from  the  volume  of  a  marble  to  that  of  a  pullet's 
egg,  irregularly  rounded  at  the  base,  and  usually  somewhat  pointed  at  the 
top.  Both  these  accidents  are  most  liable  to  occur  in  thin,  emaciated  sub- 
jects, in  bleeding  at  the  basilic  vein,  and  they  should  always  be  promptly 
remedied  by  attention  to  the  exciting  cause  ;  or,  where  this  is  impracticable, 
the  bandage  should  immediately  be  removed,  and  the  requisite  quantity  of 
blood  taken  from  another  vessel.  The  latter  procedure  is  particularly  indi- 
cated when  the  infiltration  is  dependent  upon  transfixion  of  the  vein,  the  pre- 
sence of  a  pellet  of  fat,  or  unusual  laxity  of  the  areolar  tissue.  Defective 
parallelism  may  sometimes  be  corrected  by  changing  the  position  of  the  limb; 
and  a  small  orifice  may  be  enlarged  by  the  re-introduction  of  the  instrument. 
Under  no  circumstances,  whatever  may  be  the  nature  of  the  difficulty,  should 
the  operator  attempt  to  promote  the  flow  of  blood  by  the  use  of  the  probe, 
inasmuch  as  this  would  inevitably  be  followed  by  mischief. 

When  the  extravasation  is  slight,  it  will  usually  disappear  spontaneously 
in  a  very  few  days  ;  when  considerable,  recourse  must  be  had  to  refrigerant 
and  sorbefacient  applications,  particularly  a  strong  solution  of  the  hydro- 
chlorate  of  ammonia,  alcohol  and  water,  and,  in  the  latter  stages,  camphorated 
lotions,  soap  liniment,  and  stimulating  unguents.  If  matter  form,  or  if  the 
parts  become  angry  and  inflamed,  leeches,  blisters,  and  cataplasms  may  be 
necessary,  with  incisions  to  evacuate  the  effused  blood  and  other  fluids. 

b.  The  edges  of  the  little  wound,  made  in  this  operation,  sometimes  inflame 
and  suppurate  ;  or,  instead  of  this,  a  small  abscess,  conical,  circumscribed, 
and  very  painful,  forms  immediately  around  it.  Occasionally,  especially  in 
feeble,  sickly,  and  intemperate  persons,  the  morbid  action  assumes  an  erysipe- 
latous type.  The  most  common  causes  of  these  mishaps  are  a  dull,  rusty,  or 
foul  lancet,  imperfect  apposition  of  the  lips  of  the  wouud,  improper  tightness 
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of  the  dressings,  premature  use  of  the  parts,  and,  above  all,  the  contact  of 
the  fingers,  after  the  removal  of  the  fillet,  for  the  purpose  of  preventing  the 
farther" escape  of  blood.  The  latter  circumstance  has  not  received  sufficient 
attention.  The  fingers  of  the  operator,  without  his  being  aware  of  the  fact, 
are  often  covered  with  perspiration  and  other  matter,  which,  when  brought 
in  contact  with  the  edges  of  the  incision,  are  almost  certain  to  irritate  and 
inflame  them.  My  invariable  practice  is  never  to  touch  the  wound  for  any 
purpose,  but,  after  the  fillet  is  removed,  to  approximate  its  lips  with  a  clean 
compress,  made  of  old  muslin,  and  confined  by  an  appropriate  bandage.  If, 
despite  proper  precautions,  inflammation  and  suppuration  arise,  the  usual 
antiphlogistic  means  must  at  once  be  employed. 

c.  Phlebitis,  to  a  slight  extent,  is  probably  of  much  more  frequent  occur- 
rence after  this  operation  than  is  generally  imagined,  while  the  severer  forms 
of  the  disease  are  comparatively  rare.  It  may  be  induced  by  various  circum- 
stances, of  which  the  employment  of  a  foul  lancet  is  perhaps  the  most  common. 
In  one  instance  I  knew  it  to  be  caused  by  probing  the  wound,  under  the 
supposition  that  it  contained  a  piece  of  the  fleam  of  a  spring  lancet,  broken 
off  in  the  operation,  which  was  performed  by  a  young  and  inexperienced 
practitioner.  The  patient,  a  man,  about  thirty-six  years  of  age,  was  laboring 
under  bilious  fever,  from  which,  but  for  this  unfortunate  event,  he  would 
probably  have  recovered;  phlebitis,  however,  set  in,  and  he  lost  his  life  in 
less  than  a  week.  In  another  instance,  more  recently  under  my  observation, 
the  vein  was  opened  with  a  thumb  lancet,  and  the  disastrous  effect  seemed  to 
have  arisen  without  any  evident  cause,  the  patient,  a  stout  negress,  having 
labored  at  the  time  under  inflammation  of  the  wrist  joint.  Death  ensued  in 
less  than  ten  days  after  the  operation.  In  some  instances,  if,  indeed,  not 
frequently,  the  inflammation  takes  place  without  any  obvious  cause,  and  that 
too,  perhaps,  when  the  operation  has  been  performed  in  the  most  unexcep- 
tionable manner. 

The  symptoms  of  this  form  of  phlebitis  do  not  require  special  notice,  inas- 
much as  they  do  not  differ  from  those  of  phlebitis  in  general.  The  attack  is 
commonly  ushered  in  by  pain,  stiffness  and  swelling  of  the  affected  part,  and 
by  rigors,  alternating  with  flushes  of  heat,  and  followed  by  copious  perspira- 
tion. The  inflamed  vein  is  gradually  converted  into  a  hard,  rigid  cord,  and 
the  morbid  action  steadily  pursues  its  course  towards  the  heart,  its  progress 
being  indicated  by  a  reddish  blush  of  the  skin.  In  some  instances,  metastatic 
abscesses  form  in  different  parts  of  the  body,  particularly  in  the  subcutaneous 
cellular  tissue  round  the  larger  joints,  if  not  also  in  the  joints  themselves. 
Meanwhile,  the  symptoms  assume  a  typhoid  character,  the  mind  wanders, 
great  soreness  is  felt  in  the  muscles  and  articulations,  the  patient  complains 
of  excessive  prostration,  and  death  generally  follows  in  from  six  to  eight  days 
from  the  commencement  of  the  invasion. 

The  treatment  consists  in  the  application  of  leeches,  blisters,  and  iodine 
along  the  course  of  the  vein,  and  the  exhibition  of  calomel  and  opium,  with 
the  twofold  object  of  bringing  the  system  promptly  under  the  influence  of 
mercury,  and  allaying  pain  and  promoting  sleep.  Abstraction  of  blood  from 
the  arm  is  rarely  indicated,  and  is,  in  general,  prejudicial.  Active  purgation 
and  the  free  use  of  antimony  must  also  be  avoided.  If  abscesses  form,  they 
must  be  thoroughly  and  promptly  opened.  Should  recovery  take  place,  sor- 
befacients  will  be  required  to  promote  the  removal  of  effused  fluids  in  and 
around  the  diseased  vein,  which,  however,  despite  our  treatment,  usually 
remains  impervious. 

d.  Angeiokucitts  is  usually  produced  by  the  same  causes  as  phlebitis,  which 
it  also  resembles  in  its  nature,  progress,  and  symptoms.  The  morbid  action, 
still  more  than  in  the  latter  disease,  has  a  tendency  to  extend  up  the  limb, 
the  course  of  the  affected  lymphatics  being  indicated  by  reddish  lines,  very 
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narrow,  and  exquisitely  tender  on  pressure.  The  malady,  which  is  quite  in- 
frequent, and  which  rarely  does  much  harm,  requires  the  same  treatment  as 
phlebitis,  with  which  it  is  occasionally  associated. 

e.  Puncture  of  a  nerve,  whether  a  considerable-sized  trunk,  or  a  mere 
thread-like  filament,  may  prove  to  be  a  very  serious  accident.  The  nature 
of  the  injury  is  always  indicated  by  a  peculiar  stinging,  burning,  or  pricking 
pain,  and  a  sense  of  numbness,  creeping,  or  formication  in  the  distal  portion 
of  the  limb.  When  very  severe,  the  local  distress  may  be  attended  with  a 
certain  degree  of  shock  and  a  tendency  to  syncope,  which,  however,  geuerally 
pass  off  in  a  very  few  minutes.  Very  unpleasant  secondary  symptoms  some- 
times succeed  this  accident,  at  a  period  varying  from  several  weeks  to  several 
months.  One  of  the  most  common  and  distressing  of  these  is  neuralgia,  which 
is  often  attended  with  regular  paroxysms,  precisely  as  neuralgia  is  when  it 
occurs  from  ordinary  causes  in  other  situations.  The  disease  is  then  apt  to 
be  exceedingly  severe  and  obstinate,  often  resisting  for  months,  and  even 
years,  the  best  directed  efforts  at  relief.  In  the  cases  which  have  fallen  under 
my  observation,  it  has  usually  been  accompanied,  especially  in  its  earlier 
stages,  with  considerable  swelling,  numbness,  and  stiffness  in  the  distal  por- 
tion of  the  limb,  together  with  exquisite  tenderness  on  pressure  along  the 
course  of  the  affected  nerve.  I  have  never  known  tetanus  to  follow  this 
accident,  but  such  an  occurrence  I  should  think  quite  possible,  particularly 
in  a  person  of  a  nervous,  irritable  temperament,  laboring,  at  the  time  of  the 
injury,  under  disorder  of  the  digestive  organs. 

The  milder  effects  of  this  injury  will  usually  pass  off  in  a  very  short  time 
without  any  remedial  measures,  simply  by  attention  to  rest  and  elevation  of 
the  limb.  This  failing,  recourse  is  had  to  anodyne  and  astringent  fomenta- 
tions, the  application  of  iodine  and  even  blisters,  purgatives,  light  diet,  and 
other  antiphlogistic  means.  The  bandage  will  often  be  of  great  service, 
especially  when  there  is  considerable  swelling.  If  the  pain  is  of  a  neuralgic 
character,  quinine,  strychnine,  and  arsenious  acid  will  be  indicated,  and,  if 
given  persistently,  and  in  suitable  quantities,  will  be  of  immense  benefit. 
Where  the  suffering  is  extremely  violent  and  intractable,  the  best  remedy  is 
division  of  the  affected  nerve,  as  near  as  possible  to  the  seat  of  the  injury,  by 
the  subcutaneous  method ;  or,  where  this  is  impracticable,  by  exposing  the 
nerve  first,  and  then  severing  it.  Occasionally  it  becomes  necessary  to  re- 
move a  small  portion  of  the  affected  nerve,  especially  if,  as  now  and  then 
happens,  it  is  expanded  into  a  little  nodule,  or  is  exquisitely  tender  and 
sensitive  on  pressure. 

/.  A  wound  of  the  brachial  artery  is  always  a  very  serious  accident,  and  is 
probably  much  more  frequent  than  is  generally  supposed.  The  injury  may 
be  very  slight,  amounting  to  a  mere  puncture,  or  it  may  be  several  lines,  half 
an  inch,  or  even  an  inch  in  extent,  as  in  a  case  under  my  observation,  some 
years  ago.  The  direction  of  the  wound  may  be  oblique,  longitudinal,  or 
transverse,  according  to  the  manner  in  which  the  instrument  is  held  at  the 
time  of  the  operation.  Occasionally  the  artery,  instead  of  being  pierced  or 
stabbed,  as  it  ordinarily  is,  is  transfixed ;  a  circumstance  which  always  seri- 
ously complicates  the  case. 

The  immediate  effect  of  this  accident,  which  is  always  denoted  by  the  im- 
petuous, saltatory  nature  of  the  stream,  and  by  its  scarlet  complexion,  is  to 
send  the  blood  into  the  connecting  cellular  tissue,  forming  a  soft,  dark-colored, 
and  circumscribed  tumor,  or  a  diffused  swelling,  which  may  involve  the  greater 
portion  of  the  anterior  surface  of  the  limb  from  the  middle  of  the  forearm 
to  within  a  short  distance  of  the  axilla.  Such  an  occurrence  is  always 
formidable  in  its  character,  alarming  to  the  patient,  embarrassing  to  the  sur- 
geon, and  liable  to  be  followed  by  the  worst  consequences. 

The  treatment  of  this  accident  is  by  systematic  compression,  when  the 
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139. 


opening  is  small,  and  by  ligation  of  each  extremity  of  the  artery,  when  it  is 

lar^e. 

6.  Arteriotomy. — This  operation  is  occasion- 
ally necessary  in  urgent  affections  of  the  brain 
and  eye,  and  is  usually  performed  upon  the  an- 
terior branch  of  the  temporal  artery,  a  vessel 
which  possesses  the  twofold  advantage  of  being 
very  superficial,  and  at  the  same  time  resting 
upon  a  resisting  bone.  Feeling  for  the  artery, 
in  front  of  the  temple,  the  surgeon  applies  firm 
pressure  upon  it  with  the  finger,  so  as  to  steady 
it  properly,  while  he  makes  the  requisite  inci- 
sion with  a  small  bistoury,  carried  obliquely 
across  the  vessel,  care  being  taken  to  cut  the 
parts  in  such  a  manner  as  to  admit  of  a  full 
and  rapid  stream.  A  sufficient  amount  of  blood 
having  flowed,  the  artery  is  completely  divided, 
in  order  that  its  extremities  may  retract,  and 
thus  prevent  the  formation  of  an  aneurism.  A 
small  thick  compress  is  then  placed  upon  the 

wound,  and  firmly  secured  by  a  bandage,  carried  round  the  head  in  the 

manner  represented  in  fig.  139. 


Compress  applied  to  the  temporal 
artery,  after  arteriotomy. 


SEC.  V. — TRANSFUSION  OF   BLOOD. 


Transfusion  of  blood  from  the  veins  of  one  person  to  those  of  another  is 
imperatively  demanded  when  a  patient  is  rapidly  sinking  from  hemorrhage, 
whether  the  result  of  disease,  accident,  or  operation.  It  has  hitherto  been 
more  particularly  employed  in  profuse  and  exhausting  flooding,  and  there  are 
about  twenty  cases  upon  record  where  it  was  thus  instrumental  in  preserving 
life.  In  such  an  event  it  is  the  last  resource  of  the  obstetrician,  and  no  one 
should  hesitate  to  perform  it,  even  although  the  woman  should  literally  be 
in  the  act  of  dying,  or  when,  to  borrow  the  language  of  an  eminent  writer, 
"  the  vital  spirit  is  fluttering  with  tremulous  delay  upon  the  lip."  Instead 
of  blood,  saline  fluid  is  sometimes  transfused,  as  in  attacks  of  Asiatic  cholera, 
attended  with  excessive  prostration,  consequent  upon  the  copious  rice-watery 
discharges  from  the  bowels  effectually  draining  the  vessels  of  their  serous 
contents. 

The  operation  in  question  requires  great  care  and  skill  for  its  successful 
execution.  The  chief  danger  to  be  guarded  against  is  the  entrance  of  air 
into  the  vein,  the  smallest  quantity  of  which  might  prove  destructive.  As 
ordinarily  performed,  it  is  necessary  to  have  at  hand,  besides  a  lancet,  a  tumbler 
and  a  glass  syringe,  the  latter  being  in  complete  working  order.  The  person 
from  whom  the  blood  is  taken  must  be  in  good  health,  and  free  from  all  con- 
stitutional taint.  The  arm  being  tied  up,  and  the  vein  opened,  the  blood  is 
allowed  to  fall  into  the  tumbler  as  it  stands  in  a  basin  of  water,  at  a  tem- 
perature of  about  100°,  lest  the  fluid  should  coagulate,  and  thus  become  unfit 
for  use.  As  soon  as  about  two  ounces  have  been  drawn,  it  is  sucked  up  into 
the  syringe,  the  nozzle  of  which  is  then  inserted  into  the  patient's  vein,  the 
median  basilic,  for  example,  previously  exposed  by  an  incision  at  least  an  inch 
in  length,  and  raised  upon  a  probe.  In  this  manner  one  portion  after  an- 
other is  cautiously  thrown  in  until  from  twelve  to  sixteen  ounces  have  been 
transfused,  a  quantity  which  it  will  seldom  be  judicious  to  exceed.  Should 
the  pulse  flag  during  the  operation,  or  convulsive  tremors  arise,  the  proceed- 
ing must  immediately  be  suspended,  as  it  is  an  evidence  that  injury  instead  of 
benefit  is  accruing:. 
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A  great  number  of  contrivances  have  been  devised  for  imparting  to  this 
operation  a  more  scientific  character  than  when  it  is  performed  with  the  ordi- 
nary syringe.  The  method,  however,  here  described  will  generally  be  found 
to  answer  any  purpose,  combining,  as  it  does,  simplicity  with  convenience 
and  safety. 

When  greater  nicety  is  aimed  at,  the  apparatus  represented  in  fig.  140,  and 
constructed,  at  my  suggestion,  by  Mr.  Geinrig,  may  be  used.     It  consists,  as 


Author's  transfusing  apparatus. 

will  be  perceived,  of  a  small  cupping  glass  and  syringe,  with  a  gum-elastic 
tube,  about  eighteen  inches  long,  having  a  stop-cock  at  its  distal  extremity, 
which  is  surmounted  with  a  nozzle  cut  off"  obliquely,  like  the  barrel  of  a  pen. 
The  patient's  vein  having  been  exposed  by  an  incision  and  freely  opened,  the 
nozzle  is  inserted  into  it  and  securely  held  by  an  assistant.  A  vein  is  then 
punctured  in  a  healthy  person's  arm,  but  the  blood  is  restrained  from  flowing 
by  the  pressure  of  the  finger  applied  some  distance  below,  until  the  cup  has 
been  placed  over  the  orifice  and  exhausted  of  air  by  means  of  the  syringe. 
As  soon  as  this  has  been  done,  the  stop-cock  is  turned,  so  as  to  permit  the 
fluid  to  pass  readily  from  one  vessel  into  the  other. 


SECT.  VI. — VACCINATION. 

The  surgery  of  vaccination  is  very  simple.  It  may  be  performed  either 
with  lymph,  removed  between  the  sixth  and  ninth  day,  or,  what  answers 
nearly  equally  well,  with  the  dried  scab  rubbed  upon  a  plate  of  glass,  with 
tepid  water,  until  it  is  of  a  thin  consistence,  and  of  a  very  pale  milky  hue. 
The  matter  is  taken  up  with  the  point  of  a  sharp,  narrow  lancet,  a  tenotomy 
knife,  or  a  common  needle,  and  inserted  into  the  skin  on  the  outer  surface  of 
the  arm,  just  below  the  deltoid  muscle,  or  on  the  outer  and  upper  part  of  the 
leg  at  a  suitable  distance  from  the  knee,  at  two  spots,  each  about  the  diameter 
of  a  three  cent  piece,  and  sufficiently  apart  to  prevent  them  from  running 
together  during  the  height  of  the  resulting  inflammation.  The  impregnation 
may  be  effected  by  a  number  of  little  punctures,  by  three  or  four  superficial 
incisions,  or,  simply,  by  a  slight  abrasion  of  the  epidermis.  Whatever  method 
be  adopted,  no  blood  should  be  drawn,  as  it  might  wash  away  the  vaccine 
matter.  When  the  operation  is  performed  with  lymph  taken  up  ou  bits  of 
ivory,  a  procedure  which  some  practitioners  prefer  to  any  other,  the  points 
should  be  held  for  a  few  seconds  in  the  steam  of  hot  water,  and  then  rubbed 
upon  the  raw  surface. 

The  progress  of  a  successful  vaccination  is  as  follows  : — The  wound,  on  the 
third  day  after  the  operation,  is  found  to  be  slightly  inflamed  and  elevated ;  and, 
on  the  fifth  day,  a  characteristic  vesicle  appears,  of  a  beautiful  pearl-colored 
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aspect,  circular  or  oval  in  shape,  and  occupied  by  a  drop  of  thin,  limpid  fluid. 
On  the  eighth  day  the  vesicle  is  in  its  greatest  perfection  ;  it  is  now  some- 
what of  a  yellowish  hue,  distinctly  cellulated  in  structure,  very  prominent, 
slightly  umbilicated  at  the  centre,  and  surrounded  by  a  circular  areola,  the 
skin  around  being  inflamed,  tense,  and  painful.  Occasionally  considerable 
swelling  of  the  glands  of  the  axilla  exists.  The  constitution  is  thoroughly 
implicated,  and,  as  a  consequence,  the  patient  is  feverish  and  restless.  On 
the  eleventh  day,  the  areola  begins  to  fade,  and  the  vesicle,  which  usually 
spontaneously  bursts,  gradually  dries  up  into  a  hard,  brownish,  circular  scab, 
which,  dropping  off  from  the  eighteenth  to  the  twenty-first  day,  leaves  behind 
it  a  small,  rounded,  pitted  and  indelible  cicatrice,  attesting  the  success  of  the 
operation. 

Vaccination  may  be  performed  as  early  as  the  sixth  week  after  birth, 
and  at  all  periods  of  life  subsequently.  If  the  child  is  sickly,  the  general 
health  should  previously  be  amended,  particularly  so  if  there  be  any  eruptive 
disease.  Some  persons  evince  the  most  remarkable  insusceptibility  to  the 
influence  of  the  vaccine  poison.  I  have  seen  a  number  of  cases  in  which  the 
operation  was  performed  upwards  of  twenty  times  before  it  finally  succeeded. 
Healthy  children  afford  the  best  lymph,  and  the  matter  of  primary  vaccina- 
tions is  more  energetic  than  that  of  secondary  vaccinations. 

The  bad  effects  of  the  operation  are,  1st,  too  much  local  action,  the  inflam- 
mation sometimes  assuming  a  real  erysipelatous  character ;  2dly,  severe 
inflammation  of  the  axillary  glands;  3dly,  ulceration,  or  even  gangrene,  at 
the  seat  of  the  vesicle,  leaving  a  sore  which  is  occasionally  very  tedious  in 
healing ;  4thly,  a  lichenous  or  roseolar  eruption,  attended  with  distressing 
itching,  and  often  considerable  swelling;  and  5thly,  an  appearance  of  vesicles 
upon  the  general  surface,  resembling  those  of  varicella,  or  even  those  of 
genuine  cowpox.  It  is  proper  to  add  that  the  regular  development  of  vac- 
cinia is  sometimes  retarded  by  the  pre-occupation  of  the  system  by  other 
affections,  as  measles  and  scarlatina. 

The  effects  of  vaccination  are  sometimes  completely  lost,  in  the  proportion, 
probably,  of  about  forty  persons  in  one  thousand.  It  is  for  this  reason  that 
the  operation  should  occasionally  be  repeated. 


SECT.  VII. — COUNTER-IRRITATION. 

Counter-irritation  may,  as  stated  elsewhere,  be  established  in  various  ways, 
as  by  rubefacients,  vesicants,  and  dry  cupping  ;  but  when  the  object  is  to 
make  a  deep  and  protracted  impression,  the  means  usually  selected  are  the 
permanent  blister,  the  seton,  and  issue.  Sometimes  the  moxa  and  aenpuue- 
turation  are  employed. 

1.  Rubefacients. — A  rubefacient  effect,  or  temporary  irritation  of  the  skin, 
may  readily  be  produced  by  a  great  variety  of  articles,  as  ammouiated  lini- 
ments or  unguents,  spirits  of  turpentine,  hot  water,  mustard,  and  the  hot  iron. 
The  latter,  in  the  form  of  the  objective  cautery,  as  the  French  term  it,  con- 
sists in  passing  a  piece  of  iron,  heated  perfectly  white,  rapidly  over  the  sur- 
face at  a  distance  of  from  three  to  five  inches"  The  skin  becomes  almost 
instantly  red,  and  if  the  application  be  continued  for  a  few  minutes  vesication 
will  follow. 

A  very  useful  and  speedy  rubefacient  action  may  also  be  produced  by  means 
of  Dr.  Corrigan's  button  cautery,  fig.  141,  heated  in  the  flame  of  a  brass  spirit 
lamp  until  the  forefinger,  resting  upon  the  shank  of  the  instrument  near  the 
disk,  begins  to  feel  uncomfortably  hot,  the  period  usually  required  not  ex- 
ceeding a  quarter  of  a  minute.  As  soon  as  it  is  ready,  it  is  applied  as 
quickly  as  possible,  the  skin  being  tipped  successively,  at  intervals  of  half  an 
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Fig.  141. 


inch,  over  the  whole  of  the  affected  part,  which  soon  assumes  a  bright  red 
appearance,  and  becomes  the  seat  of  a  glowing  sensation.     The  disk  of  the 
instrument  is  half  an  inch   in  diameter  by  three  lines  in 
thickness,  with  a  flat  surface,  and  a  thick  iron  wire  shank, 
two  inches  in  length,  and  inserted  in  a  small  wooden  handle. 

2.  Dry  Cupping. — Dry  cupping  is  occasionally  employed, 
especially  in  chronic  affections,  in  which  it  is  often  of  great 
value.  The  air  being  exhausted,  as  in  the  more  common 
operation,  the  cup  is  allowed  to  remain  on  the  part  for  a 
period  varying  from  thirty  to  forty-five  minutes.  At  the  end 
of  this  time  it  will  generally  be  found  that  there  is  not  only 
a  marked  afflux  of  blood,  but  likewise  more  or  less  vesi- 
cation of  the  skin,  objects  which  the  practitioner  should 
always  endeavor  to  attain  whenever  he  advises  such  an  ope- 
ration ;  for,  unless  it  be  performed  efficiently,  it  might  as 
well  not  be  performed  at  all. 

Dry  cupping  is  particularly  serviceable  in  chronic  disease 
of  the  brain  and  spinal  cord,  the  thoracic  and  abdominal 
viscera,  and  the  larger  joints.  The  number  of  cups  em- 
ployed, and  the  repetition  of  the  operation,  must  of  course 
be  regulated  by  the  exigencies  of  the  particular  cases. 

3.  Permanent  Blisters. — A  permanent  blister  is  made 
by  letting  the  fly  remain  on  the  skin  an  unusual  length  of 
time,  and  then  divesting  the  part  of  epidermis.  It  is  capa- 
ble of  furnishing  a  free  discharge  of  pus,  which  may  often  be  maintained 
for  a  long  time,  either  by  the  occasional  re-application  of  the  fly,  or  by 
means  of  some  irritating  ointment,  as  the  savin  or  mezereon,  or,  what  I  pre- 
fer, an  ointment  composed  of  an  ounce  of  lard  and  three  to  eight  drops  of 
nitric  acid.  Whatever  article  be  used,  the  surface  should  be  constantly  pro- 
tected with  an  emollient  poultice  or  the  warm  water-dressing,  otherwise  the 
sore  will  become  excessively  irritable,  and  cease  to  furnish  the  desired  dis- 
charge. Whenever  the  secretion  begins  to  slacken,  a  little  of  any  of  the 
unguents  here  mentioned  may  be  applied  to  the  sore  to  renew  the  morbid 
action.  I  have  occasionally  used  the  dilute  fly  ointment  for  this  purpose,  but 
having  several  times  produced  strangury  with  it,  I  have  latterly  abandoned  it. 

4.  Seton. — A  seton  is  a  subcutaneous  wound,  holding  a  foreign  body.  It 
may  be  made  with  a  bistoury,  and  a  piece  of  gum-elastic  tape,  or,  in  the  ab- 
sence of  this,  a  narrow  strip  of  muslin,  conveyed  beneath  the  skin  by  means 
of  an  eyed  probe  or  the  seton  needle,  represented  in  fig.  142.     The  integu- 


Corrigau's  button 
cautery. 


Fie.  142. 


ments  being  pinched  up,  the  instrument  is  pushed  on  through  the  cellular 
tissue,  care  being  taken  not  to  interfere  with  any  muscular  fibres,  tendon, 
nerve,  or  vessel.     The  ends  of  the  seton  are  tied  long,  and  held  out  of  the 
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way  by  a  strip  of  adhesive  plaster.     The  mode  of  introducing  a  seton  with 
the  knife  and  probe  is  shown  in  fig.  143. 

Ficr.  143. 


An  emollient  cataplasm  is  the  most  suitable  dressing,  both  immediately 
after  the  operation  and  subsequently,  during  the  sojourn  of  the  foreign  body. 
At  the  end  of  the  second  day,  the  tape  is  drawn  gently  across  the  wound,  a 
fresh  portion  taking  its  place,  and  this  process  is  afterwards  repeated  as  often 
as  cleanliness  and  other  circumstances  may  render  it  necessary.  If  the  dis- 
charge becomes  deficient,  recourse  is  had  to  some  stimulating  ointment ;  if 
offensive,  to  the  chlorides.  When  the  tape  becomes  soiled  and  unfit  for  use, 
it  is  replaced  by  a  new  one.  Sometimes  fungous  granulations  spring  up  at 
the  orifices  of  the  subcutaneous  wound,  causing  much  pain  and  inconvenience. 
The  best  remedy  is  excision,  followed  by  the  nitrate  of  silver.  The  insertion 
of  a  seton  is  usually  attended  with  little  bleeding  ;  but  I  recollect  the  case  of 
an  elderly  gentleman,  a  patient  of  a  late  eminent  practitioner,  who  nearly  lost 
his  life  from  this  cause,  the  operation  having  been  performed  upon  the  nape 
of  the  neck.  The  blood  seemed  to  have  proceeded  from  a  small  artery  among 
the  cervical  muscles,  the  instrument  having  penetrated  too  deeply. 

A  seton  is,  on  the  whole,  a  filthy,  painful,  and  imperfect  form  of  counter- 
irritation,  which  it  might,  perhaps,  be  well  to  exclude  altogether  from  prac- 
tice, as  its  place  may  always  be  easily  supplied  by  the  issue. 

5.  Issue. — An  issue  is  an  artificial  ulcer,  intended  to  furnish  a  discharge 
of  pus.  It  is  adapted  to  the  same  class  of  cases  as  the  seton,  but  is  more 
cleanly,  less  painful,  and  more  convenient.  Moreover,  such  a  sore  affords  a 
good  surface  for  the  local  application  of  morphia  and  other  remedies,  which 
may  often  be  advantageously  used,  in  this  way,  for  relieving  pain,  as  well  as 
for  other  purposes. 

Issues  may  be  made  in  various  ways,  as  with  the  knife,  the  Vienna  paste, 
and  the  actual  cautery.  The  first  of  these  methods  is  not  sufficiently  efficient 
to  justify  its  general  employment;  it  is  better  adapted  to  the  scalp  than  to 
any  other  region  of  the  body,  and  may  be  advantageously  used  in  diseases  of 
the  pericranium,  and  of  the  brain  and  its  meninges.  An  incision  being  made 
through  the  skin  and  cellular  tissue,  from  half  an  inch  to  an  inch  in  length, 
its  cavity  is  filled  with  some  foreign  body,  as  a  pea,  grain  of  corn,  small  peb- 
ble, or  piece  of  orris  root,  which  soon  produces  a  pyogenic  action,  that  may 
afterwards  be  increased,  if  necessary,  by  the  use  of  some  stimulating  ointment, 
in  the  same  manner  as  in  the  case  of  the  seton.  The  substance  is  confined 
with  a  strip  of  adhesive  plaster  and  a  bandage,  and  is  occasionally  replaced 
by  a  fresh  one,  cleanliness  being  maintained  in  the  usual  way. 

A  better  plan  is  to  make  the  issue  with  the  Vienna  paste,  composed  of 
equal  parts  of  quicklime  and  caustic  potassa,  thoroughly  triturated  together, 
and  preserved  in  a  closely  corked  vial  until  required  for  use.  The  requisite 
quantity  is  then  put  upon  a  piece  of  glass,  or  upon  the  bottom  of  a  saucer, 
and  converted  into  a  thick  paste  with  alcohol.     A  layer  about  two  lines  in 
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thickness,  and  of  the  desired  diameter,  is  put  on  the  skin,  and  allowed  to 
remain  for  eight,  ten,  or  fifteen  minutes,  according  as  we  wish  to  make  a 
slight  or  deep  impression.  The  surface,  which  will  be  found  to  be  of  a  pale 
drab  color,  is  washed  with  vinegar  and  water,  to  neutralize  the  alkali,  and 
covered  with  an  emollient  cataplasm,  to  promote  the  detachment  of  the 
slough,  which  usually  happens  in  from  five  to  eight  days.  Some  pain  attends 
the  operation,  but  this  is  soon  over,  and  bears  no  comparison  with  the  hor- 
rible distress  produced  by  the  application  of  caustic  potassa  alone  ;  besides, 
the  Vienna  paste  does  not  diffuse  itself  over  the  adjacent  parts,  and  thus 
unnecessarily  destroy  the  skin.  The  extent  of  the  issue  is  regulated  by  the 
extent  of  the  layer ;  one  of  the  diameter  of  a  twenty-five  cent  piece  affording, 
when  the  sloughing  is  completed,  a  sore  from  three  to  five  times  that  size. 
The  best  permanent  dressing  is  a  poultice  ;  the  best  promoter  of  discharge,  a 
stimulating  ointment,  or  the  occasional  use,  for  a  few  hours,  of  a  small  blister. 

The  most  eligible  issue  of  all,  however,  is  that  made  with  the  actual  cautery ; 
it  affords  not  only  an  abundant  and  protracted  discharge,  far  beyond  what 
follows  the  more  ordinary  issue,  but,  what  is  often  a  matter  of  no  little  con- 
sequence, it  makes  an  impression  both  upon  the  part  and  system,  which  no 
other  mode  of  counter-irritation  is  capable  of  producing.  On  these  accounts, 
this  kind  of  issue  should  have  a  decided  preference  over  every  other  in  all 
protracted  and  obstinate  cases  of  disease  where  the  employment  of  revulsives 
is  indicated,  as  in  caries  of  the  hip-joint,  Pott's  disease  of  the  spine,  and 
similar  affections,  in  which  its  powers,  as  a  topical  remedy,  are  unequalled. 

The  actual  cautery,  when  used  for  this  purpose,  is  of  course  attended  with 
pain,  and  for  this  reason  it  will  generally  be  well  to  administer  some  anaes- 
thetic, although  the  suffering  is  much  less  than  is  usually  imagined.  For- 
merly, before  the  discovery  of  this  class  of  agents,  I  was  constantly  in  the 
habit  of  making  this  kind  of  issue,  and  often  had  occasion  to  notice  the  little 
pain  it  produced,  even  in  very  young  children  and  nervous  persons.  The 
manner  of  proceeding  is  to  heat  the  cautery  perfectly  white  in  a  chafing-dish 
of  charcoal,  and  then  to  hold  it,  with  some  degree  of  firmness,  upon  the  proper 
spot,  until  the  skin  is  converted  into  a  dark  eschar,  care  being  taken  not  to 
penetrate  beyond  the  subcutaneous  cellular  substance.  A  cloth,  wrung  out  of 
cold  water,  is  immediately  laid  upon  the  part,  and  frequently  renewed,  for  ten 
or  twelve  hours,  when  it  is  replaced  by  a  poultice  or  the  warm  water-dressing. 
The  slough  usually  drops  off  in  from  five  to  ten  days,  leaving  a  sore,  which, 
while  it  is  easily  kept  clean,  furnishes  a  free  discharge,  and  may  be  maintained 
open,  with  but  little  care,  for  an  almost  indefinite  period.  A  cautery  the  size 
of  a  half  eagle  will  make  an  issue,  after  the  separation  of  the  eschar,  of  the  dia- 
meter of  a  silver  dollar.  The  instrument  should  be  fully  half  an 
inch  thick,  otherwise  it  will  not  retain  its  heat  sufficiently  long.        Fig.  144. 

6.  Moxa. — The  moxa  is  a  soft  combustible  substance  held  upon  y^ 
the  skin,  and  suffered  to  burn  down  slowly,  so  as  to  produce  a  tem- 
porary irritant  effect.  It  may  be  prepared  from  various  articles, 
as  agaric,  hemp,  cotton,  rotten  wood,  the  pith  of  the  common 
sunflower,  and  the  down  of  the  artemisia  chinensis ;  but  the  one 
which  I  usually  prefer  is  soft  patent  lint,  soaked  in  a  strong  solu- 
tion of  nitrate  of  potassa.  When  thoroughly  dried,  this  is  rolled 
up  into  tolerably  firm  cylindrical  cones,  an  inch  and  a  half  long 
by  one  inch  in  diameter.  In  applying  them  they  should  be  ignited 
at  the  top,  and  held  upon  the  part  intended  to  be  cauterized 
with  a  pair  of  dressing-forceps,  a  long  hair-pin,  or  a  porte-moxa, 
fig.  144;  care  being  taken  to  protect  the  surrounding  surface  with 
a  piece  of  wet  linen  perforated  at  its  centre.  When  it  is  desired 
to  hasten  the  combustion  a  blowpipe  may  be  employed,  but  in 
general  this  is  unnecessary.  Whatever  substance  be  used,  the  Porte-moxa. 
vol.  I. — 32 
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heat  can  be  so  graduated  as  to  produce  any  amount  of  irritation,  from  the 
slightest  rubefaction  to  a  superficial  eschar.  When  the  latter  effect  is  desired, 
the  moxa  should  remain  on  until  it  is  wholly  consumed  ;  otherwise  it  may  lie 
removed  as  soon  as  the  pain  becomes  somewhat  severe,  or,  instead  of  placing 
the  burning-  material  in  contact  with  the  skin,  it  may  be  held  at  a  little  dis- 
tance from  it.  The  eschar  is  of  a  yellowish,  gray,  or  dark  color,  and  usually 
drops  off  in  six  or  eight  days.  The  pain  produced  by  the  operation  may 
be  promptly  relieved  by  the  application  of  liquid  ammonia,  cold  water,  or 
pounded  ice. 

The  moxa  seems  to  act  on  the  same  principle  as  the  objective  cauterization, 
and  the  ammoniated  counter-irritants,  already  spoken  of,  and  is  a  valuable 
agent  in  many  chronic  cases,  when  it  is  intended  to  produce  a  sudden  impres- 
sion upon  the  nerves  of  the  affected  part :  it  should  always  be  applied  as 
near  as  possible  to  the  seat  of  the  malady,  and  the  effect  should  be  sustained 
for  weeks,  or  even  months,  by  the  repeated  application  of  the  agent.  The 
diseases  in  which  it  seems  to  be  most  efficacious  are  amaurosis,  neuralgia, 
nervous  deafness,  partial  paralysis,  coxalgia,  and  spinal  irritation. 

7.  Acupuncturation. — Counter-irritation  may  be  effected  also  by  acupunc- 
turation.  This  consists  in  the  insertion  of  very  slender,  well  polished,  sharp- 
pointed  steel  needles,  figs.  145,  146,  147,  from  two  to  four  inches  in  length, 

furnished  with  a  metallic  head,  or  a  head  of  sealing  wax. 

Figs.  145,  146,  147.  To  prevent  them  from  breaking,  they  should  be  rather 
soft  and  flexible.  They  are  introduced  into  the  affected 
part,  which  is  previously  stretched,  by  a  gentle  rotatory 
motion,  aided  by  slight  pressure,  and  are  suffered  to 
remain  from  one  to  six  hours,  according  to  the  effect 
they  produce,  or  the  object  they  are  intended  to  fulfil. 
In  some  instances  a  period  often  minutes  is  sufficient; 
in  others,  they  may  be  kept  in  for  one  or  two  days. 
They  may  be  carried  to  a  depth  of  several  inches,  but 
care  must  be  taken  not  to  transfix  any  important  viscera, 
vessels  or  nerves,  though  this  has  been  often  done  with- 
out ceremony,  and  without  any  injurious  results.  The 
number  of  needles  to  be  used  varies  from  one  to  a  dozen, 
according  to  the  extent  of  the  affected  part  and  the 
sensibility  of  the  patient.  The  operation  rarely  causes 
much  pain,  and  is  scarcely  ever  followed  by  any  un- 
pleasant symptoms.  In  most  cases  a  slight  blush,  which 
subsides  in  a  few  hours,  is  observed  around  each  punc- 
ture. In  withdrawing  the  needles,  which  is  sometimes 
Acupuncture  needles.  effected  with  difficulty,  owing  to  their  having  become 
oxidized,  a  movement  of  rotation  should  be  given  to 

them,  at  the  same  time  that  pressure  is  made  upon  the  adjacent  surface  with 

the  thumb  and  forefinger. 

Acupuncturation  has  been  employed  in  a  great  variety  of  affections,  as 

neuralgia,  rheumatism,  gout,  sciatica,  paralysis,  cephalalgia,  and  epilepsy; 

recently  it  has  been  recommended  in  the  treatment  of  aneurism,  hydrocele, 

varicocele,  and  anasarca.     Its  advantages  have  been  much  overrated,  and  the 

practice,  which  has  been  borrowed  from  the  Chinese  and  Japanese,  has  fallen 

into  disrepute. 

8.  Electro-puncturalion — Needles  are  sometimes  introduced  into  the  tissues 
for  the  purpose  of  transmitting  to  the  affected  part  a  current  of  electricity  or 
galvanism.  The  operation,  denominated,  in  the  one  case,  electro-punctura- 
tion,  and,  in  the  other,  galvano-puncturation,  is  performed  in  the  same  manner 
and  with  the  same  instruments  as  in  the  ordinary  process,  except  that  the 
latter  have  a  small  ring  at  the  top  for  receiving  the  conducting  wires  of  the 


ESCHAROTICS.  499 

poles  of  the  battery.  Only  two  needles  are  used  at  first,  but  the  number  is 
gradually  increased  as  the  patient  becomes  able  to  endure  the  action  of  the 
current.  When  it  is  intended  to  produce  a  shock,  a  Leyden  jar  may  be 
employed,  but  for  maintaining  a  steady  effect  a  small  horizontal  galvanic 
pile  is  the  most  appropriate  apparatus.  This  mode  of  counter-irritation  is 
almost  entirely  restricted  to  the  treatment  of  chronic  affections,  attended 
with  deep-seated  and  inveterate  pains,  as  gout,  rheumatism,  neuralgia,  and 
sciatica. 

9.  Galvano-cauterization. — A  very  ingenious  and  useful  instrument  for 
applying  heat  by  means  of  galvanism  was  invented  in  1850,  by  Mr.  Marshall, 
of  London,  and  is  depicted  in  the  annexed  sketch,  fig.  148.     It  is  called  the 

Fi?.  148. 


Marshall's  galvanic  cautery. 

galvanic  cautery,  and  is  particularly  serviceable  as  a  stimulant  in  the  treat- 
ment of  old  rebellious  sinuses  and  fistules.  The  apparatus  consists  of  a 
pair  of  forceps  with  projecting  iron  handles,  and  long,  narrow  blades,  ter- 
minating at  an  acute  curve,  and  arranged  so  as  to  hold  a  platinum  wire. 
The  diseased  passages  being  well  cleaned  and  dried,  the  wire  is  intro- 
duced cold,  and  then  heated  by  the  galvanic  current  red  hot  or  otherwise, 
according  to  the  wished-for  effect.  When  it  is  designed  to  destroy  the 
tissues,  as  in  the  operation  for  anal  fistule,  the  wire  must  be  drawn  to  and  fro 
with  a  sawing  movement  to  facilitate  their  division.  The  battery  should  have 
from  six  to  nine  cells,  filled  with  a  mixture  of  one  part  of  sulphuric  acid  to 
ten  of  water.     The  rods  are  isolated  by  an  intermediate  strip  of  ivory. 


SECT.  VIII. — ESCHAROTICS. 

There  is  a  class  of  operations  which  consist  in  destroying  the  affected 
tissues  with  caustics,  consisting  of  the  hot  iron  and  of  various  escharotic 
substances.  These  procedures,  however,  once  so  much  in  vogue  among  sur- 
geons, have  become  almost  obsolete,  although  they  are  perhaps  still  too  much 
practised  in  certain  quarters,  especially  in  France.  At  the  present  day  they 
are  restricted,  in  great  measure,  to  affections  of  the  neck  and  orifice  of  the 
uterus,  and  of  the  mammary  gland,  hemorrhoidal  tumors,  varicose  veins  of 
the  extremities,  specific  ulcers,  as  chancres  and  malignant  pustules,  and  the 
bites  of  snakes  and  rabid  animals. 

When  the  hot  iron  is  used  for  the  purposes  in  question,  it  should  be  heated 
to  a  white  heat,  and  retained  in  contact  with  the  diseased  parts  sufficiently 
long  to  effect  their  destruction,  their  surface  being  previously  thoroughly 
dried.  In  performing  the  operation,  the  surrounding  structures  should  be 
carefully  protected  from  injury,  and  in  order  to  obtain  the  desired  result  it  is 
frequently  necessary  to  have  two,  three,  or  even  four  cauteries  in  readiness, 
so  that,  as  one  becomes  cold,  another  may  take  its  place.  The  eschar  gene- 
rally drops  off  at  a  period  varying  from  four  to  ten  clays.  The  best  appa- 
ratus for  heating  the  iron  is  a  little  furnace,  charged  with  charcoal,  the 
combustion  being  promoted  with  a  pair  of  bellows.     The  annexed  sketch, 
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Different  forms  of  cauteries. 


fig.  149,  conveys  a  good  idea  of  the  principal  forms  of  iron  in  use  at  tlie 
present  clay.     The  conical-shaped  instrument  is  well  adapted  for  cauterizing 

narrow  and  deep-seated  ea- 
Fig.  149.  vities ;  the  cylindrical  one 

may  also  be  used  for  tliis 
and  similar  purposes.  The 
hatchet-shaped  iron  is  well 
adapted  for  making  a  linear 
eschar,  and  the  large  round 
one  for  establishing  a  deep, 
permanent  issue. 

Caustic  potassa,  the  Vi- 
enna paste,  chloride  of  zinc, 
bichloride  of  mercury,  arse- 
nic, ammonia,  and  certain 
acids,  as  the  nitric,  hydro- 
chloric, and  sulphuric,  are 
powerful  caustics,  producing  their  peculiar  effects  more  or  less  promptly, 
according  to  the  length  of  time  during  which  they  are  retained,  and  the 
strength  in  which  they  are  used.  As  their  application  is  generally  attended 
with  severe  pain,  it  is  proper  that  the  patient  be  previously  put  under  the 
full  influence  of  an  anaesthetic.  Moreover,  as  some  of  the  articles  here 
specified  have  a  tendency  to  diffuse  themselves  over  the  surrounding  healthy 
surface,  care  should  be  taken  to  prevent  this  by  placing  a  wall  of  simple 
cerate  or  collodion  around  the  part  to  be  cauterized. 

Caustic  potassa  is  a  powerful  escharotic,  but  as  it  is  extremely  painful  and 
very  tardy  in  its  action,  it  is  now  seldom  employed.  The  Vienna  paste,  com- 
posed, as  already  stated,  of  equal  parts  of  quicklime  and  caustic  potassa, 
although  also  productive  of  severe  suffering,  does  its  work  much  more  rapidly 
— generally  in  from  ten  to  fifteen  minutes — and  is  therefore  usually  preferred. 
The  chloride  of  zinc  is  usually  mixed  with  farina,  forming  thus  what  is 
called  the  phagedenic  paste  of  Canquoin,  of  which  there  are  three  strengths, 
known  as  number  one,  two,  and  three  ;  the  first  consisting  of  one  drachm  of 
the  metal  to  double  that  quantity  of  farina,  the  proportions  of  the  second 
being  as  one  to  three,  and  of  the  third  as  one  to  four,  the  latter  being  of 
course  much  the  weaker.  The  preparations  act  with  great  efficiency,  but 
are  productive  of  excessive  pain. 

Bichloride  of  mercury,  in  the  proportion  of  three  parts  to  one  of  powdered 
opium,  with  the  addition  of  a  sufficient  quantity  of  sulphuric  acid  to  convert 
it  into  a  paste  of  the  consistence  of  tar,  makes  a  powerful  escharotic;  bat, 
owing  to  the  excessive  pain  which  it  causes,  and  the  risk  of  its  inducing 
salivation,  it  is  now  rarely  used.  A  similar  objection  is  applicable  to  the 
caustic  mixture,  formed  of  equal  parts  of  white  arsenic  and  sulphur,  formerly 
so  much  in  vogue.  A  decisive  escharotic  effect  may  speedily  be  produced  by 
the  use  of  equal  parts  of  ammonia  and  lard. 

A  very  destructive  escharotic,  admirably  adapted  for  the  removal  of  epi- 
thelial growths,  may  be  prepared  with  fifteen  grains  of  white  arsenic,  seventy- 
five  of  cinnabar,  and  thirty-five  of  burnt  sponge,  made  into  a  thick  paste 
with  a  few  drops  of  water.  This  constitutes  what  is  called  Manec's  paste, 
and  is  applied  in  the  form  of  a  thin  layer  to  the  surface  of  the  affected  part, 
previously  well  cleansed  in  order  to  promote  its  effects.  The  great  objection 
to  this  remedy  is  the  excessive  pain  it  produces  and  its  liability  to  cause 
vomiting,  depending,  doubtless,  upon  the  absorption  of  some  of  the  arsenic. 
Generally  also  its  application  is  followed  by  deep  discoloration  and  severe 
swelling.  For  these  various  reasons  it  should  be  employed  with  great 
caution. 


DRESSING.  501 

The  stronger  acids,  as  the  nitric,  hydrochloric,  and  sulphuric,  produce  an 
instantaneous  escharotic  effect  when  applied  to  a  denuded  surface;  hence 
they  are  often  used  for  cauterizing  inoculated  wounds  and  destroying  the 
edges  of  ulcers.  Of  all  the  acid  preparations,  however,  the  best  and  most 
reliable  is  the  acid  nitrate  of  mercury,  of  which  frequent  mention  will  be 
made  hereafter.  The  formula  which  I  employ  is  that  usually  known  in  this 
country  as  Bennett's.  It  is  prepared  by  dissolving,  with  the  aid  of  heat,  100 
parts  of  mercury  in  200  parts  of  nitric  acid,  and  evaporating  the  solution  to 
225  parts.  The  application  produces  a  white  eschar,  which  is  detached, 
piecemeal,  in  from  the  third  to  the  tenth  day.  Whatever  article  be  employed, 
the  utmost  care  must  be  taken  to  prevent  its  diffusion  over  the  surrounding 
healthy  tissues,  otherwise  the  effects  may  be  most  unfoi'tunate.  Chromic  acid 
also  deserves  favorable  mention  ;  its  application,  which  causes  but  little  pain, 
is  particularly  valuable  in  cases  of  warty  excrescences  and  of  recent  chancres. 


SECT.  IX. — DRESSING. 

The  art  of  dressing,  humble  though  it  be,  must  not  be  despised  by  the 
surgeon  :  since,  in  mauy  situations,  both  in  private  and  hospital  practice,  it 
must  necessarily  form  a  part  of  his  daily  routine  duties.  There  is,  indeed, 
great  reason  to  believe  that  this  matter  is  too  much  neglected  by  prac- 
titioners, and  that  it  is  too  frequently  delegated  to  ignorant,  careless,  and 
unscrupulous  nurses,  and  to  the  so-called  dressers,  who  are  often  not  a  whit 
more  enlightened,  or  more  conscientious. 

The  most  important  appliances  used  in  dressing  are  forceps,  scissors,  and 
syringes,  sponges,  lint,  pledgets,  tents,  adhesive  plaster,  bandages,  cataplasms, 
and  unguents. 

The  dressing  forceps,  fig.  150,  differ  from  the  ordinary  dissecting  forceps 
in  having  ring  handles,  and  cross  blades,  terminating  each  in  a  rounded, 
spoon-shaped  extremity, 

supplied  internally  with  Fi     150# 

serrated  edges,  to  adapt  ^sssbv 

it  the  better  for  seizing  f*        j 

and   holding    such    sub-      ...^ji^^^ _^ "^ 

stances    as   may  require      y*  TITT77    —  ■  *sr"  i^^^^r^ 
removal.    They  are  light  ^^^^^aass^ 

and    slender,  and    from  C~  ^\ 

four  and   a   half  to  five  ^be=s^ 

inches  in  length.      When  Dressing  forceps. 

not  at  hand,  the  ordinary 

dissecting  forceps  may  advantageously  be  used  as  a  substitute. 

The  best  scissors,  for  dressing  purposes,  are  the  ordinary  straight  pocket 
case  instrument,  which  may  be  used  either  for  cutting  adhesive  strips  and 
bandages,  or,  if  necessary,  for  paring  the  edges  of  ulcers,  or  for  removing 
redundant  granulations.  Scissors  curved  on  the  edge  or  flat  are  sometimes 
very  convenient. 

The  sponges  used  in  dressing  should  be  very  soft  and  clean,  and  the  same 
articles  should  never  be  employed  upon  different  persons,  especially  when 
they  are  affected  with  open  ulcers,  as  the  discharges  might  thus  be  made  the 
vehicle  of  propagating  disease,  as,  for  instance,  in  chancre,  gonorrhoea,  erysi- 
pelas, malignant  pustule,  and  hospital  gangrene.  In  all  such  cases  they 
should  be  destroyed  as  soon  as  the  dressing  is  completed,  or  thoroughly 
washed  in  water,  and  then  soaked  in  a  solution  of  chlorinated  soda. 

As  a  general  rule,  no  sore  should  be  wiped  ;  but  the  water  should  be 
pressed  upon  it  from  a  sponge  held  some  distance  from  its  surface,  which 
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will  generally  effectually  wash  away  any  secretions  that  may  be  in  contact 
with  it.  Adherent  lymph,  charpie,  or  unguent  may  be  picked  away  with  the 
forceps.  The  surface  around,  however,  may  be  gently  sponged,  if  soiled  ; 
otherwise  it  may  be  wiped  with  a  soft  dry  cloth.  The  water  may  be  tepid, 
cool,  or  cold,  according  to  circumstances,  and  arrangements  should  always 
be  made  to  receive  it  into  a  suitable  basin,  placed  beneath  the  affected  parts. 
The  old  dressings  should  be  put  into  a  separate  vessel,  and  promptly  removed 
from  the  patient's  apartment.  Fetor  is  allayed  by  the  free  use  of  the 
chlorides,  sprinkled  both  upon  the  body  and  bedclothes,  as  well  as  about 
the  room. 

Lint  is  a  soft,  fleecy  substance,  consisting  either  of  prepared  cotton,  or 
scraped  linen,  or,  what  is  preferable,  the  ravellings  of  linen,  as  those  of  an 
old  napkin,  sheet,  or  pillow-case,  each  thread  being  picked  out  separately. 
The  article  generally  employed  in  this  country  is  patent  lint,  which  is  kept 
in  rolls  in  the  shops,  and  makes  an  excellent  dressing,  although  not  equal  to 
linen  ravellings,  or  the  charpie  of  the  French  surgeons;  one  surface  is  glazed, 
the  other  smooth.  The  objection  to  it  is  that  it  is  not  sufficiently  porous  to 
admit  of  the  free  escape  of  the  secretions  of  the  parts  to  which  it  is  applied, 
and,  consequently,  also,  that  it  keeps  them  too  warm. 

A  very  excellent,  cheap,  and  convenient  article  for  dressing  wounds  and 
ulcers  may  be  prepared  by  folding  a  piece  of  old  muslin  until  it  forms  a  body 
from  a  quarter  of  an  inch  to  half  an  inch  in  thickness,  and  then  punching 
numerous  holes  into  it,  giving  it  thus  a  sievelike  appearance.  It  is  very  light 
and  airy,  and  while  it  absorbs  moisture,  it  also  admits  of  ready  drainage.  It 
forms  a  good  substitute  for  patent  lint,  and  may  be  used  in  cases  where  the 
other  is  not  applicable.  It  may  be  called  the  perforated  muslin.  Dr.  Levis, 
who  has  thoroughly  tested  its  efficacy  in  the  surgical  wards  of  the  Philadel- 
phia Hospital,  speaks  of  it  in  high  terms  of  commendation. 

Spongio-piline  is  now  much  employed  as  a  dressing.  It  is  a  soft,  porous 
fabric,  looking  very  much  like  a  piece  of  sponge  ;  it  is  made  in  sheets  from 
half  an  inch  to  an  inch  in  thickness,  and  being  covered  with  a  glazing  of 
India  rubber,  is  well  calculated  to  retain  water  and  prevent  evaporation,  at 
the  same  time  that  its  weight  is  not  so  great  as  to  cause  oppression. 

Sometimes  the  lint  is  arranged  in  the  form  of  a  compress,  pledget,  ball, 
roll,  tampon,  tent,  or  pellet,  thus  adapting  it  the  more  conveniently  to  par- 
ticular purposes.  Thus,  a  compress  consisting  of  a  strip  of  folded  muslin  or 
linen  may  be  employed  for  pressing  together  the  sides  of  a  deep  abscess,  or 
a  number  of  pieces  may  be  piled  upon  each  other,  so  as  to  form  a  graduated 
compress,  which  is  often  advantageously  used  for  compressing  a  bleeding 
vessel,  as  the  brachial  artery  where  it  runs  along  the  inner  edge  of  the  flexor 
muscle.  The  pledget  is  a  strip  of  patent  lint,  usually  spread  with  cerate,  for 
protecting  the  surface  of  a  granulating  ulcer ;  balls,  rolls,  and  tampons  are 
simply  masses  of  soft  substance,  as  charpie,  lint,  or  cotton,  arranged  so  as  to 
adapt  them  to  particular  cavities,  as  the  uterus,  the  nose,  or  a  deep  wound, 
either  with  a  view  of  arresting  hemorrhage,  or  for  absorbing  pus  and  other 
fluids.  The  tent  consists  of  a  piece  of  linen,  muslin,  or  patent  lint,  twisted 
on  its  axis,  slender,  and  usually  several  inches  in  length,  its  object  being  to 
prevent  the  reunion  of  the  sides  of  the  incisions  made  in  puncturing  abscesses, 
and  in  laying  open  sinuses,  as  in  the  operation  for  anal  fistule.  Tents  are 
sometimes  prepared  with  wax,  in  which  case  they  are  generally  of  a  conical 
shape,  and  employed  as  dilators.  Finally,  the  pellet  is  a  ball,  roll,  or  mass, 
of  soft  tissue,  inclosed  in  a  strip  of  soft  cloth,  firmly  tied ;  it  may  be  used 
for  the  same  purposes  as  the  tampon,  of  which,  in  fact,  it  is  merely  a  variety. 
When  intended  for  the  nose,  uterus,  or  rectum,  a  stout  thread  or  piece  of 
twine  may  be  tied  to  it  in  order  to  facilitate  its  removal. 

Within  the  last  two  years  a  good  deal  has  been  written  respecting  the  use 
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of  drainage-tubes,  a  means  of  treatment  suggested  by  Mons.  Chassaignac, 
for  favoring  the  discharge  of  matter  from  abscesses  and  sinuses,  especially 
when  large  and  deep-seated.  These  tubes,  which  are  from  one  to  two  lines 
in  diameter,  and  perforated  by  numerous  oval  foramina,  are  made  of  India 
rubber,  and  are,  consequently,  highly  elastic  and  flexible  ;  their  shape  is 
cylindrical,  and  their  length  varies,  on  an  average,  from  three  to  six  inches, 
according  to  the  exigencies  of  each  particular  case.  The  great  objection  to 
these  tubes  is  their  liability  to  become  clogged,  and  their  tendency  to  cause 
undue  irritation  in  the  parts  into  which  they  are  introduced.  For  these 
reasons  it  is  questionable  whether  they  will  ever  come  into  general  use. 

Poultices  form  an  important  element  in  a  great  variety  of  dressings,  but 
as  these  have  already  received  sufficient  attention,  it  would  be  out  of  place 
to  say  anything  further  respecting  them  here.  I  shall  only  add  that,  when 
they  are  selected  for  this  purpose,  they  should  be  used  with  special  reference 
to  the  comfort  of  the  parts,  care  being  taken  that  they  do  not  oppress  by 
their  weight,  or  irritate  by  their  long  retention  and  the  stimulating  character 
of  their  ingredients.  The  mode  of  employing  water-dressings  has  also  been 
sufficiently  considered  in  another  part  of  the  work  to  render  any  further 
remarks  regarding  them  here  unnecessary. 

Unguents,  ointments,  or  salves  of  various  kinds  are  employed  as  dressings 
in  ulcers  and  other  open  surfaces ;  much  has  been  said  and  written  upon  the 
subject,  especially  of  late  years,  and  attempts  have  been  made  to  discard  these 
substances  altogether  from  practice.  Still,  notwithstanding  all  this,  unguents 
hold  a  prominent  place  in  the  affection  of  many  practitioners,  as  well  as  in 
that  of  the  common  people,  and  it  would  be  difficult,  I  am  sure,  always  to 
dispense  with  their  use.  I  imagine  that  prejudice  has  had  much  to  do  in  pro- 
scribing this  class  of  remedies ;  when  such  a  man  as  Liston  raises  his  voice 
against  any  point  of  practice,  it  is  usually  very  hard  for  the  lesser  lights  of 
surgery  to  resist  its  influence,  and  the  cry  therefore  at  once  becomes  general, 
whether  there  be  any  just  reason  for  it  or  not.  It  cannot  be  denied  that  ran- 
cid ointments  act  as  irritants  ;  this,  however,  is  not  the  fault  of  the  article, 
but  simply  of  him  who  uses  it.  Prepared  and  employed  for  the  occasion, 
experience  teaches  me  that  the  application  of  unguents  is  often  attended 
with  the  most  salutary  effects,  admirably  protecting  granulating  surfaces, 
and  rapidly  promoting  cicatrization.  As  a  general  rule,  I  have  found  that 
all  the  officinal  medicated  ointments  are  much  too  strong,  requiring  to  be 
diluted  from  one-half  to  seven-eighths. 

Whatever  dressings  be  employed,  they  should  be  carefully  confined  by 
means  of  a  bandage,  evenly  and  lightly  applied,  so  as  to  afford  the  requisite 
support,  and  no  more.  In  most  situations,  this  may  be  readily  done  with 
the  common  roller;  but  in  certain  regions,  as  in  the  groin,  perineum,  anus, 
and  head,  particular  contrivances  may  be  necessary,  as  the  spica,  the  T 
bandage,  and  the  four-tailed  bandage.  For  retaining  dressings  upon  the 
testicle  and  mammary  gland  the  suspensory  bandage  will  be  found  most  con- 
venient. 


SECT.  X. — BANDAGING. 

Bandages  are  substances  employed  for  retaining  dressings  in  cases  of 
wounds,  ulcers,  abscesses,  fractures,  dislocations,  and  other  affections,  as  well 
as  with  a  view  to  their  direct  curative  effects,  which,  as  will  be  shown  by  and 
by,  are  probably  much  greater  than  they  are  generally  supposed  to  be.  They 
vary  much  in  shape  and  size,  and  also  in  regard  to  the  materials  of  which 
they  are  composed,  and  the  object  which  they  are  designed  to  fulfil.  A  vast 
number  of  bandages  have  been  described  in  certain  modern  works,  especially 
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those  on  minor  surgery,  much  ingenuity,  and,  according  to  my  belief,  much 
time,  having  been  wasted,  in  trying  to  adapt  them  to  every  part  and  region 
of  the  body,  and  to  every  circumstance,  however  insignificant,  to  which  such 
contrivances  can  possibly  be  applied.  By  running  into  these  extremes,  the 
art  of  bandaging  has  been  greatly  complicated,  and  much  injury  inflicted 
upon  a  department  of  surgery,  which,  if  properly  administered,  is  capable 
of  conferring  immense  benefit  in  almost  every  form  of  accident  and  disease 
affecting  the  external  parts  of  the  body.  The  ancient  surgeons  racked  their 
brains  to  invent  names  for  designating  bandages,  and  the  claims  of  not  a 
few  of  them  to  distinction  were  based  almost  exclusively  upon  such  absurd 
and  puerile  pursuits.  If  a  man  was  so  fortunate  as  to  devise  an  apparatus 
for  expelling  peccant  humors,  for  retaining  a  cataplasm  upon  the  scalp,  or 
for  supporting  a  diseased  breast,  the  height  of  his  ambition  was  generally 
amply  gratified.  It  is  to  be  feared  that  these  employments  have  had  too 
many  imitators  in  modern  times. 

The  more  simple  a  bandage  is  the  more  likely  will  it  be,  if  judiciously 
used,  to  answer  the  purpose  for  which  it  is  intended  ;  all  complicated  con- 
trivances of  this  kind  are  objectionable  on  account  of  the  difficulty  of  applying 
them,  the  ease  with  which  they  become  deranged,  and  the  trouble  and  vexa- 
tion of  changing  them,  the  attempts  to  do  so  being  frequently  attended  with 
serious  inconvenience  and  pain  to  the  patient,  and  perhaps  great  detriment 
to  the  parts  affected.  In  general,  the  single-headed  roller  is  all  that  can  be 
required  in  almost  any  case  ;  occasionally  the  strip-bandage,  commonly  known 
as  the  bandage  of  Scultetus,  represented  in  fig.  151,  may  advantageously  be 
employed,  especially  in  compound  fractures  and  dislocations.  The  many- 
tailed  bandage  ought,  on  the  contrary, 
Fig.  151.  to  be  discarded  from  practice,  as  in- 

convenient and  useless.  It  consists, 
as  the  name  indicates,  of  a  number  of 
transverse  slips,  of  the  same  width  but 
unequal  length,  stitched  to  a  longitu- 
dinal portion,  and  was  formerly  much 
employed  in  cases  of  fracture  of  the 
leg. 

Bandages  are  composed  of  various 
materials;  generally  of  muslin,  bleach- 
ed or  unbleached,  of  calico,  or  of  linen, 
the  only  objection  to  the  latter  being 
its  expense.  Occasionally  they  are 
made  of  flannel,  especially  when  it  is 
desirable  to  protect  the  parts  from 
cold,  as  in  oedema  of  the  extremities, 
and  in  the  swelling  attendant  upon  a 
gouty  or  rheumatic  state  of  a  joint,  in 
persons  of  an  unhealthy,  broken  con- 
stitution, who  are  commonly  so  ex- 
tremely susceptible  of  atmospheric  vi- 
cissitudes. In  general,  muslin  will  he 
found  to  answer  every  purpose,  being 
both  cheap  and  easily  procured ;  it 
should  be  soft  yet  firm,  smooth,  strong, 
and  not  too  yielding,  divested  of  selv- 
Bandage  of  Scultetus.  age  and  seam,  and  washed  before  it  is 

applied.  Calico  is  not  a  good  mate- 
rial for  bandages,  as  it  is  usually  too  light  and  flimsy;  I  never  employ  it. 
In  some  cases,  particularly  in  affections  of  the  veins  of  the  leg  requiring 
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steady  and  equable  compression,  gum-elastic  cloth  may  advantageously  be 
used. 

The  length  and  width  of  a  bandage  are  of  course  subject  to  much  diversity, 
depending  upon  the  shape  and  size  of  the  part  to  which  it  is  intended  to  be 
applied.  Hence,  while  in  one  case  it  need  hardly  be  half  an  inch  in  width, 
and  not  more  than  a  foot  in  length,  in  another  it  may  require  a  width  of 
two,  three,  or  even  six  inches,  as  in  injuries  of  the  chest,  and  a  length  of 
many  yards.  Muslin  is  usually  torn  into  the  requisite  sized  strip,  whereas 
linen,  being  much  stronger,  is  best  shaped  with  the  scissors.  The  ravellings 
being  picked  away,  each  piece  is  rolled  into  a  firm  cylinder,  and  put  away 
for  use,  so  that  it  may  be  ready  for  any  emergency  that  may  arise.  The 
winding  may  be  effected  either  by  hand,  the  cloth  being  held  upon  the 
front  of  the  thigh,  or  by  appropriate  machinery,  such  as  is  to  be  found  in 
the  office  of  every  practitioner,  and  of  which  illustrations  may  be  seen  in 
most  of  the  works  on  minor  surgery.  However  effected,  it  should  be  done 
with  great  care,  since  no  one  can  possibly  apply  a  bandage  well  that  has 
been  wound  in  a  loose  and  slovenly  manner. 

When  intended  to  be  used  upon  an  extremity,  the  rule  is  always  to  begin 
at  the  distal  portion  of  the  limb,  and  to  proceed  from  thence  upwards  some 
distance  beyond  the  seat  of  the  disease  or  injury.  The  end  of  the  bandage 
being  slightly  unfolded  is  held  firmly  upon  the  part  with  one  hand,  while  the 


Fig.  152 


Fig.  153. 


Mode  of  applying  the  roller  by  circular  and 
reversed  turns. 


Appearauce  of  the  bandage  after  it  has  been 
applied. 


cylinder  is  carried  round  the  limb  with  the  other,  and  thus  the  application  is 
continued  by  circular  and  reversed  turns,  as  they  are  named,  until  the  object 
has  been  completed,  the  fingers  being  pressed  upon  each  reverse  to  flatten  and 
equalize  it,  as  in  fig.  152.     If  the  bandage  were  put  on  spirally,  it  could  uol 
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Fig.  154. 


maintain  itself  upon  the  limb  for  any  length  of  time  ;  but  what  is  worse,  the 
compression  would  be  so  unequal  as  to  cause  severe  suffering,  and  perhaps 
even  mortification.  The  application,  then,  must  be  made  circular!}',  and  care 
taken  that  each  turn  of  the  roller  be  reversed,  so  that  the  inner  surface  shall 
be  the  outer,  and  the  upper  edge  the  lower,  the  pressure  being  uniform 
throughout,  or  not  greater  at  one  point  than  at  another,  as  in  fig.  153. 

The  evil  effects  of  unequal  compression  by  the  bandage  are  well  illustrated 
in  fig.  154,  copied  from  John  Bell's  works;   it  also  shows  how  important 

it  is  always  to  begin  the  application  of  the 
bandage  at  the  distal  extremity  of  a  limb, 
and  not  above  the  wrist  or  ankle,  as  hap- 
pened in  the  case  so  graphically  described 
by  the  celebrated  Scotch  surgeon.  In  all 
cases  of  severe  injury  or  disease,  with  a  ten- 
dency to  swelling  and  to  the  extension  of 
the  morbid  action,  due  allowance  must  be 
made  for  the  inflammatory  effusions  that 
will  necessarily  occur.  Hence,  too  much 
care  cannot  be  taken  both  in  applying  the 
bandage  and  in  watching  its  effects  after- 
wards. For  want  of  this  precaution  many 
a  limb  has  been  destroyed,  and  the  reputa- 
tion of  not  a  few  practitioners  irretrievably 
ruined. 

Some  surgeons  are  fond  of  employing  the 
double-headed  roller  ;  but  I  have  never  had 
occasion  to  resort  to  it,  and  am  satisfied  that 
there  are  few  cases,  if  any,  in  which  it  may 
not  be  advantageously  replaced  by  the  single- 
headed,  whose  application  has  just  been  de- 
scribed. The  double-headed  bandage  is  con- 
sidered as  being  particularly  serviceable  in 
the  treatment  of  wounds  penetrating  deep 
among  the  muscles,  where  it  is  of  paramount 
importance  to  effect  accurate  apposition  of 
the  deep  as  well  as  of  the  superficial  sides 
of  the  solution  of  continuity;  but  even  here 
no  indication  is  presented  that  cannot  be 
readily  fulfilled  with  the  compress  and  single- 
headed  roller.  In  my  own  practice  I  have 
certainly  never  been  ataloss  in  this  respect. 
The  bandage  of  Scultetus,  represented  in 
fig.  151,  consists  of  a  number  of  strips,  gene- 
rally from  ten  to  twenty,  or  of  pieces  of  an 
ordinary  roller,  of  equal  or  unequal  length 
and  breadth,  according  to  the  intentions  of 
the  surgeon.  They  are  arranged  in  such  a 
manner  as  that,  when  applied,  each  succeed- 
ing one  shall  overlap  from  one-third  to  one- 
half  of  the  preceding  one,  the  compression 
being  made  in  the  same  gentle,  uniform 
manner  as  in  the  employment  of  the  ordinary  roller.  This  form  of  bandage 
is  peculiarly  useful  in  the  treatment  of  compound  fractures  and  dislocations, 
in  connection  with  which  it  will  frequently  be  mentioned. 

Bandages  are  sometimes  applied  wet;  but  in  doing  this  much  vigilance 
must  be  exercised,  lest  shrinking  too  much  as  they  dry,  they   produce  a 


Gangrene  from  strangulation  of  an  in- 
jured limb  by  absurd  bandaging 
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greater  degree  of  compression  than  may  be  compatible  with  the  comfort  and 
safety  of  the  parts.  What  is  called  the  starched  bandage,  an  excellent 
modern  device,  will  receive  particular  attention  in  connection  with  the  treat- 
ment of  fractures  of  the  extremities,  to  which  it  is  more  especially  adapted. 
When  it  becomes  dry,  it  forms  a  stiff,  firm,  immovable  case,  well  calculated 
to  maintain  the  ends  of  the  broken  bone  in  contact  with  each  other.  Ami- 
don,  gum-shellac,  plaster  of  Paris,  and  other  kindred  articles  may  be  used 
for  the  same  purpose,  the  bandage  being  wet  with  them,  and  immediately 
applied  to  the  affected  limb. 

The  bandage,  viewed  as  a  therapeutic  agent,  has  been  much  neglected  by 
modern  practitioners.  No  one  who  has  properly  used  it,  or  who  is  capable 
of  properly  applying  it,  can,  for  a  moment,  doubt  its  great  utility  ;  my  ex- 
perience with  it  for  the  last  twenty-five  years  amply  attests  this  fact ;  still, 
it  is  necessary  that  we  should  temper  our  enthusiasm,  and  that  we  should 
not  allow  ourselves  to  be  beti'ayed  into  a  species  of  hobbyism,  calculated  to 
mislead  the  judgment,  and  to  bring  surgery  into  discredit.  Employed  indis- 
criminately, it  cannot  fail,  in  many  cases,  to  cause  serious  mischief,  and  to 
be  followed  by  chagrin  and  disappointment.  When  the  hand  of  a  master  is 
not  present  to  direct  and  guide  our  practice,  the  result  may  frequently  be 
most  disastrous  both  to  the  patient  and  the  surgeon.  The  evil  effects  of 
bandages,  in  their  aggregate  capacity,  are  hardly  less  serious  than  those  of 
mercury,  the  lancet,  and  other  potent  remedies  ;  if  they  are,  it  is  only  be- 
cause this  agent  is  less  frequently  employed  in  practice.  Numerous  instances 
have  come  to  my  knowledge,  where  limbs,  and  even  life,  have  been  the  forfeit 
of  its  injudicious  use. 

It  is  not  difficult  to  perceive  how  the  bandage  acts  in  producing  its  salu- 
tary effects.  In  fractures  and  dislocations,  as  well  as  in  large  wounds,  it 
powerfully  controls  muscular  contraction,  and  at  the  same  time  prevents 
tumefaction,  by  giving  tone  and  support  to  the  capillary  and  other  vessels. 
Its  influence  as  a  sorbefacient  is  evinced  in  the  rapid  abatement  of  the  swell- 
ing which  so  often  follows  compression  by  the  bandage  in  erysipelas,  oedema, 
and  various  kinds  of  injuries  ;  or,  more  strikingly  still,  in  orchitis,  when,  after 
the  subsidence  of  the  more  active  disease,  the  testicle  is  strapped  with  adhe- 
sive plaster,  which  is  but  another  form  of  bandage.  Here  in  a  short  time, 
ordinarily  in  less  than  twenty-four  hours,  the  swelling  usually  so  far  disap- 
pears as  to  allow  the  organ  to  slip  out  of  its  artificial  case,  or,  at  all  events, 
to  such  an  extent  as  to  require  renewal  of  the  dressing.  The  general  effect 
of  the  bandage  would  thus  seem  to  be  somewhat  similar  to  that  of  mercury, 
controlling  capillary  action,  and  promoting  the  absorption  of  effused  fluids ; 
but  it  has  the  additional  advantage,  and  no  trifling  one  it  is,  that  it  supports 
the  muscles  and  prevents  spasm,  as  is  so  remarkably  evinced  in  fractures  and 
in  the  stump  after  amputation. 

Of  the  extent  to  which  bandaging  may  be  carried,  a  good  idea  may  be 
formed  from  the  frequent  allusion  that  will  be  made  to  it  in  different  parts 
of  this  work ;  it  will  suffice  here  to  observe  that  it  is  applicable,  as  a  general 
rule,  to  the  treatment  of  all  classes  of  wounds,  from  the  most  simple  to  the 
most  severe,  to  fractures  and  dislocations,  ulcers,  abscesses,  erysipelas,  whit- 
low, orchitis,  chronic  inflammation  of  the  superficial  veins,  and  to  nearly  all 
affections  of  the  limbs  in  which  there  is  an  effusion  of  serum,  or  serum 
and  plastic  matter. 
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CHAPTER    XIV. 

OPERATIVE    SURGERY. 

Operative  surgery  has  too  often  been  regarded  as  an  opprobrium  of  the 
healing  art.  This  opinion,  as  foolish  as  it  is  unfounded,  is  not  peculiar  to 
the  public,  who,  in  matters  of  this  kind,  are  generally  but  poor  judges,  but 
has  frequently  been  advanced  even  by  medical  men.  That  this  department 
of  surgery  is  often  abused  cannot  be  doubted  ;  but  does  it  thence  follow  that 
it  is  a  disgrace  to  the  profession  and  an  injury  to  the  community  ?  Such  a 
view  would  be  absurd,  because  it  would  be  utterly  irreconcilable  with  the 
dictates  of  common  sense  and  the  results  of  daily  experience.  As  long  as 
the  human  body  is  liable  to  accidents,  and  as  long  as  nature  is  incapable  of 
arresting,  by  her  own  efforts,  the  various  morbid  processes  which  she  herself 
institutes,  so  long  will  practitioners  be  compelled  to  invoke  the  aid,  and,  I 
may  add,  the  blessings,  of  operative  surgery.  Is  it  a  disgrace  to  amputate 
a  leg  for  a  mortification  of  the  foot,  to  extirpate  a  testicle  that  has  been 
destroyed  by  cystic  disease,  to  divide  the  stricture  in  strangulation  of  the 
bowel,  to  extract  a  stone  from  the  bladder,  to  depress  a  cataract,  or  to  tre- 
phine the  skull  in  a  punctured  fracture  ?  Surely,  no  one  will  doubt  that  in 
these,  and  a  hundred  other  instances,  our  object  can  be  attained  only  by  an 
operation.  Medicine,  under  such  circumstances,  however  judiciously  admin- 
istered, is  not  only  utterly  futile,  but  is  always  ready  to  avail  itself  of  the 
aid  of  surgery.  Its  empire  is  temporarily  suspended,  and  it  only  resumes 
its  legitimate  functions  after  the  use  of  the  knife.  It  is  true  beyond  doubt, 
and  it  is  fortunate  that  it  is  so,  that,  in  the  hands  of  judicious  and  enlight- 
ened practitioners,  a  resort  to  instruments  is  much  less  frequent  now  thau  it 
was  even  ten  years  ago  ;  many  limbs  which  would  formerly  have  been  sub- 
jected to  amputation  are  now  easily  saved,  and  many  diseases  which  were 
once  regarded  as  utterly  hopeless  now  readily  yield  under  the  influence  of 
our  therapeutic  efforts. 

Operative  surgery  is  progressive ;  it  has  done  a  vast  deal,  but  a  vast  deal 
remains  yet  to  be  accomplished.  If  it  has  emerged  out  of  chaos  into  order, 
and  out  of  darkness  into  light;  if  it  has  laid  aside  its  farrago  of  instruments, 
and  its  fondness  for  blood  ;  if,  in  a  word,  it  has  assumed  the  fair  and  stately 
proportions  of  a  science,  it  owes  it  to  itself  to  perfect  itself  in  the  greatest 
possible  degree,  as  well  as  in  the  shortest  possible  time,  in  order  that  it  may 
be  still  more  entitled  to  the  respect  and  admiration  of  the  profession,  and 
the  gratitude  of  the  public.  It  is  only  a  disgrace  when  it  is  practised  for 
base  and  selfish  ends;  not  when  it  interposes  its  resources  for  the  purpose  of 
removing  disease  and  averting  death. 

Qualifications  of  a  Surgeon.— The  performance  of  operations  presupposes 
the  possession  of  certain  qualities  on  the  part  of  the  surgeon.  It  is  not  every 
man  that  can  become  an  operator,  even  presuming  that  he  has  the  requisite 
knowledge  of  anatomy  and  of  the  use  of  instruments.  Courage,  which  is 
so  indispensable,  is  possessed  by  comparatively  few  ;  the  sight  of  blood,  and 
the  idea  of  inflicting  pain  were  so  disagreeable  to  Haller,  that,  although  he 
taught  surgery  with  great  success  for  seventeen  years,  he  never,  it  seems, 
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during  all  that  time,  performed  a  solitary  operation  upon  the  living  subject. 
Courage,  like  poetry,  has  often  been  said  to  be  a  gift  of  nature,  and  nothing 
is,  perhaps,  more  true ;  but  it  is  equally  certain  that  a  timid  man  may,  by 
attention  to  his  education,  and  by  constant  practice,  become,  in  the  end,  a 
good  operator.  Habit  does  a  vast  deal  for  us  in  such  cases,  for  it  literally 
becomes  a  second  nature.  I  recollect  a  man,  who  in  his  youth  nearly  fainted 
at  the  sight  of  blood  as  it  flowed  from  a  vein  of  the  arm  into  the  basin,  which 
it  devolved  upon  him  to  hold  during  the  operation  of  venesection,  and  yet 
who,  by  a  course  of  self-training  and  a  complete  knowledge  of  anatomy,  has 
made  himself  a  thorough  master  of  the  knife.  Celsus,  long  ago,  happily 
denned  the  qualities  which  constitute  a  good  operator.  He  should  possess, 
says  the  illustrious  Roman,  a  firm  and  steady  hand,  a  keen  eye,  and  the  most 
unflinching  courage,  which  can  disregard  alike  the  sight  of  blood  and  the 
cries  of  the  patient. 

But  the  above  are  not  the  only  qualities,  important  though  they  be,  which 
should  be  possessed  by  an  operator.  If  he  is  not  honest  in  his  purposes,  or 
scrupulously  determined,  in  every  case,  to  act  only  with  an  eye  single  to  the 
benefit  of  his  patient,  and  the  glory  of  his  profession,  he  is  not  worthy  of  the 
name  which  he  bears,  or  tit  for  the  discharge  of  the  solemn  duties  which  he 
assumes.  In  a  word,  such  an  operator  is  not  to  be  trusted,  for  he  will  be 
certain,  whenever  opportunity  offers,  to  employ  the  knife  rather  for  the  tem- 
porary eclat  which  may  follow  its  use,  than  for  the  good  of  the  individual 
whom  he  unnecessarily  tortures.  He  will  not  hesitate  to  amputate  a  limb, 
although  the  patient  should  die  the  moment  he  is  removed  from  the  table,  or 
to  tie  the  carotid  arteries  for  a  malignant  disease  of  the  eye,  although  he 
knows  full  well  that  such  a  procedure  never  has,  in  any  instance,  been  of  the 
slightest  benefit.  Such  men,  of  whom  there  are,  even  yet,  unfortunately, 
too  many  in  our  profession,  deserve  the  name  of  knivesman  and  knaves  rather 
than  of  surgeons  and  honest  men.  No  operation  should  ever  be  undertaken 
without  due  deliberation,  and  without  a  careful  consideration  of  the  various 
consequences  involved  in  the  result.  Everything  that  is  done  should  be  done 
with  reference  exclusively  to  the  patient;  self  should  not  have  the  slightest 
weight  in  the  matter.  The  question,  in  every  case,  should  be,  is  an  operation 
necessary  to  save  life,  or  to  place  the  individual  in  a  condition  calculated 
to  promote  and  insure  his  recovery  ?  If  this  can  be  answered  affirmatively, 
the  operation  should  by  all  means  be  proceeded  with  ;  but  if  it  be  ascertained, 
clearly  and  satisfactorily,  that  it  presents  no  such  prospect,  both  humanity 
and  common  sense  dictate  the  propriety  of  declining  it.  It  is  a  sad  and 
humiliating  spectacle  to  see  a  surgeon  cut  off  a  limb,  or  remove  a  cancerous 
tumor,  merely  for  the  sake  of  having  it  said  that  he  performed  an  operation. 
I  am  daily  shocked  by  the  reports  of  cases  of  the  extirpation  of  malignant 
growths  in  the  hospital  as  well  as  in  the  private  practice  of  this  and  other 
countries.  The  question  may  well  be  asked,  when  will  such  silly  and  un- 
meaning, or,  to  use  the  proper  expression,  criminal  procedures  cease  to  dis- 
grace our  profession  and  to  shock  our  sensibilities? 

Every  surgeon  who  wishes  to  make  himself  a  skilful  operator  should  have 
a  most  thorough  knowledge  of  anatomy.  His  acquaintance  with  the  healthy 
structures  and  their  relations  with  each  other  should  be  so  clear  and  distinct 
that  he  should  be  able  to  see  them  as  it  were  in  a  mirror,  or  with  his  eyes 
shut.  He  should  carefully  study  their  color  and  consistence,  that,  seeing 
and  feeling  them,  he  may  readily  distinguish  them  from  each  other,  and  not 
be  obliged  to  ask  his  assistants  whether  this  is  an  artery,  that  a  nerve,  or  this 
a  tendon,  a  muscle,  or  a  ligament.  Nor  should  he  limit  himself  merely  to 
the  study  of  healthy  and  relative  anatomy.  He  should  also  have  an  intimate 
and  comprehensive  knowledge  of  morbid  anatomy,  or  of  the  changes  which 
are  impressed  upon  the  organs  and  tissues  by  disease  and  accident,  and  also 
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of  the  various  growths,  formations,  and  deposits.  The  information  thus  de- 
rived will  be  of  the  greatest  aid  in  facilitating  the  different  steps  of  the 
operation,  and  enabling  the  surgeon  to  determine  what  to  remove  and  what 
to  spare. 

No  man  can  become  an  accomplished  operator  unless  he  practises  con- 
stantly on  the  dead  subject.  Dexterity,  grace,  and  elegance  are  to  be 
acquired  only  by  long  and  patient  exercise.  From  what  I  have  seen  of  onr 
students,  they  are  lamentably  deficient  in  the  use  of  the  knife.  Many  of 
them,  indeed,  engage  in  the  active  duties  of  their  profession  without  ever 
having  performed  a  solitary  operation  on  the  cadaver,  and  hence  it  is  not 
surprising  that  failure  and  disgrace  should  so  often  attend  their  early  trials 
on  the  living  subject.  There  should  be,  as  I  publicly  declared  more  than 
twenty  years  ago,  in  every  medical  school  a  demonstrator  of  the  operations 
of  surgery,  whose  duty  it  should  be  to  perform,  in  the  presence  of  his  pupils, 
all  the  operations  on  the  dead  body  which  it  is  ever  necessary  to  perform  on 
the  living.  Such  exercises  could  not  be  too  frequently  repeated  by  the 
teacher,  or  too  often  performed  by  the  student.  In  all  operations  involving 
unusual  anatomical  complexity,  a  good  plan  is  to  make  a  thorough  dissec- 
tion of  the  parts  immediately  beforehand.  Langenbeck  and  Lisfranc  always 
adopted  this  method,  and  I  have  often  profited  by  it  in  my  own  practice. 

Preparation  of  the  Patient. — No  operation,  unless  it  be  of  the  most  trivial 
nature,  should  ever  be  attempted  without  due  preparation  of  the  patient's 
system.  The  only  exception  to  this  rule  is  in  case  of  emergency,  where,  in 
order  to  save  life,  we  are  obliged  to  act  on  the  instant,  without  any  precaution 
of  this  kind,  and  sometimes  even  without  the  necessary  assistants.  The  cha- 
racter and  amount  of  the  preliminary  treatment  must,  of  course,  vary  in 
different  cases  and  under  different  circumstances,  and  do  not,  therefore,  admit 
of  precise  specification.  It  may  be  stated,  in  general  terras,  that,  if  the 
patient  be  unusually  plethoric  and  in  the  vigor  of  life,  he  should  be  bled  at 
the  arm,  until  he  begins  plainly  to  feel  the  effects  of  the  loss,  when  the  flow 
should  be  arrested.  In  opposite  states  of  the  system,  however,  such  a  pro- 
cedure will  not  only  be  unnecessary,  but  might  even  be  prejudicial.  In  all 
instances  it  is  well  to  take  into  the  account  the  probable  loss  of  blood  that 
will  take  place  during  the  operation.  If  this  is  likely  to  be  considerable,  all 
preliminary  abstraction  must  be  carefully  refrained  from,  even  in  healthy, 
robust  subjects  ;  for  there  can  be  no  doubt  whatever  that  a  copious,  or  even 
a  considerable,  loss  of  blood  before,  during,  or  immediately  after  an  operation, 
has  a  marked  tendency,  in  many  cases,  to  retard  recovery,  and  to  dispose  to 
the  occurrence  of  erysipelas,  pyemia,  tetanus,  and  other  ill  effects.  Indeed, 
so  thoroughly  am  I  convinced  of  the  truth  of  this  remark,  that  I  feel  as  if  it 
could  not  be  urged  too  frequently,  or  too  forcibly,  upon  the  mind  of  the 
practitioner.  It  was  formerly  thought  that  a  certain  amount  of  hemorrhage, 
under  such  circumstances,  would  not  only  do  no  harm,  but  that  it  would 
positively  be  beneficial,  by  rendering  the  system  less  liable  to  inflammation. 
/Modern  experience,  however,  has  shown  that  such  an  opinion  is  utterly 
untenable. 

It  would  be  difficult  to  conceive  of  any  case,  about  to  be  subjected  to  the 
knife,  in  which  purgatives  are  not  indicated,  or  in  which,  if  they  are  not  posi- 
tively indicated,  their  exhibition  would  not  be  eminently  beneficial.  These 
remedies  not  only  clear  out  the  bowels,  but  they  often  exert  a  most  salutary 
influence  in  modifying  and  restoring  the  secretions  of  the  liver  and  raucous 
follicles,  and  it  is  just  as  much  of  a  rule  with  me  to  prescribe  them  before  my 
operations  as  it  is  to  attend  to  the  patient's  diet.  The  best  articles  for  this 
purpose  are  blue  mass  and  colocynth,  or  calomel  and  rhubarb,  either  alone, 
or  in  union  with  a  small  quantity  of  ipecacuanha  or  tartar  emetic.     The 
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latter  substances  are  especially  valuable  when  there  is  much  disorder  of  the 
secretions,  with  headache  and  loss  of  appetite.  Occasionally  nothing  answers 
hetter  than,  or  hardly  as  well  as,  a  dose  of  castor  oil,  Epsom  salts,  or  citrate 
of  magnesia.  Independently  of  their  direct  cathartic  effect,  purgatives  are 
often  extremely  useful  in  clearing  out  the  bowels,  where,  as  for  example  in 
lithotomy  and  in  anal  fistule,  it  is  desirable  to  prevent  any  action  upon  them 
for  several  days  after  the  operation. 

A  proper  regulation  of  the  diet  is  generally  regarded,  and  very  justly  so, 
as  of  paramount  importance.  The  extent  to  which  this  should  be  carried 
must,  of  course,  depend  upon  the  circumstances  of  each  particular  case  ;  but, 
as  a  general  rule,  it  should  not,  on  the  one  hand,  be  too  rigid  or  protracted, 
and,  on  the  other,  not  too  abundant.  Much  of  the  success  of  an  operation 
is  often  directly  traceable  to  the  attention  which  is  bestowed  upon  this  sub- 
ject. In  most  instances  it  will  be  advisable  to  enjoin  entire  abstinence  from 
meat  and  the  coarser  kinds  of  vegetables,  coffee  and  strong  tea,  hot  biscuit, 
pastry,  condiments,  and,  in  short,  all  articles  of  an  indigestible  and  heating 
nature.  The  quantity  of  food  taken  in  the  twenty-four  hours  should  also  be 
less  than  ordinary,  for  nearly,  if  not  quite,  as  much  harm  may  result  from  an 
undue  amount  of  mild  and  unstimulant  food  as  from  the  moderate  use  of  the 
more  solid  and  substantial  articles. 

Instead  of  dieting  and  purging  the  patient,  it  may  be  necessary  to  feed 
and  stimulate  him  before  it  is  safe  to  use  the  knife.  He  may  be  exhausted, 
deficient  in  nerve-power,  or  pale  and  anemic,  requiring  a  rich,  concentrated 
animal  or  animo-vegetable  diet,  milk,  brandy,  ale  or  porter,  and,  perhaps, 
quinine  and  iron,  especially  the  tincture  of  the  chloride. 

Finally,  attention  should  be  paid  to  the  state  of  the  body  and  mind.  For 
some  clays  or  even  weeks,  the  most  perfect  quietude  should  be  observed, 
especially  if  the  operation  is  at  all  likely  to  be  of  a  serious  character.  If,  for 
example,  the  object  is  to  extract  a  foreign  substance  from  the  knee-joint,  or 
to  perform  an  operation  for  the  radical  cure  of  varicose  enlargement  of  the 
veins  of  the  leg,  it  is  hardly  possible  to  use  too  much  caution  in  this  respect. 
In  such  cases  the  patient  should  not  only  refrain  from  exercise,  but  he  should 
remain  recumbent  for  several  weeks,  with  the  limb  in  an  elevated  position.  In 
general,  however,  the  restraint  need  not  be  carried  to  such  an  extent,  a  few- 
days'  confinement  to  the  house  being  quite  sufficient  for  the  purpose. 

The  patient's  mind  should  always  be  in  as  tranquil  a  state  as  possible.  All 
business  cares  should  be  laid  aside,  and  no  outward  troubles  of  any  kind 
should  be  permitted  to  obtrude  themselves  during  this  probationary  period. 
He  should  indulge  in  no  unpleasant  forebodings  concerning  the  result  of  the 
operation,  or,  if  this  be  inevitable,  the  surgeon  should  exert  himself  to  the 
utmost  to  assuage  and  mitigate  them  by  proper  explanations.  In  a  word,  it 
is  his  duty,  in  all  cases,  to  encourage  the  timid  and  console  the  desponding 
by  every  means  in  his  power.  A  surgeon  who  neglects  his  duty  in  this  re- 
spect is  unfit  to  be  intrusted  with  the  lives  of  his  fellow-beings.  Many  of  our 
patients  are  from  abroad,  away  from  home  and  friends,  and  therefore  pecu-N. 
liarly  in  need  of  sympathy. 

I  have  never  put  off  an  operation  on  account  of  the  particular  season  of 
the  year.  When  it  is  recollected  that  the  gravest  accidents,  requiring  ampu- 
tation, occur  every  hour  of  the  day,  and  every  day  of  the  year,  such  a  pre- 
caution would  seem  to  be  entirely  at  variance  with  common  sense,  if  not 
wholly  useless.  I  should  certainly,  however,  not  advise  the  undertaking  of 
any  serious  operation  in  extremely  hot  weather,  if  it  were  possible  to  post- 
pone it  without  detriment  to  my  patient.  The  same  objection,  however,  does 
not  'lie  against  very  cold  weather,  inasmuch  as  a  good  fire  and  a  properly 
regulated  temperature  of  the  apartment  can  generally  be  obtained,  without 
much  trouble,  even  in  midwinter  aud  in  the  most  rigorous  climate. 
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No  operation,  even  of  the  most  trivial  nature,  should  be  performed  daring 
the  prevalence  of  an  epidemic.  This  remark  is  particularly  applicable  to 
erysipelas,  which,  under  such  circumstances,  is  almost  sure  to  ingraft  itself 
upon  the  wound,  much  to  the  detriment  both  of  the  part  and  system.  Dur- 
ing an  epidemic  of  this  kind  in  Kentucky  in  1845,  '46,  and  '47,  the  slightest 
abrasion  of  the  skin,  a  leech-bite,  and  the  application  of  a  blister,  were  often 
followed  by  an  obstinate,  and  sometimes  even  a  fatal,  attack  of  the  disease; 
and  the  consequence  was  that  I  was  compelled,  for  many  months,  to  decline 
the  use  of  the  knife  nearly  altogether. 

Age  is,  as  a  general  rule,  no  barrier  to  an  operation.  Even  infants  at  the 
breast  have  occasionally  undergone  the  operation  of  lithotomy,  and  in  certain 
congenital  affections,  as  occlusion  of  the  anus  and  urethra,  the  knife  is  obliged 
to  be  used  almost  immediately  after  birth.  I  am,  however,  as  will  be  stated 
in  its  proper  place,  no  advocate  for  very  early  interference  in  harelip  ;  and  I 
should  say  that  it  was  best,  as  a  general  rule,  to  put  off  all  severe  operations 
in  infants  as  long  as  possible,  for  it  cannot  be  denied  that  they  bear  the  shock 
and  loss  of  blood,  consequent  upon  such  undertakings,  much  worse  than  per- 
sons of  riper  years  and  more  developed  constitutions.  Yery  old  people  often 
bear  operations  remarkably  well,  and  recover  from  their  effects  with  surpris- 
ing facility.  Pregnancy  should  always  be  considered  as  a  bar  to  the  use 
of  the  knife,  except  in  those  cases  in  which  it  is  imperatively  demanded  to 
save  life.  Even  the  extraction  of  a  tooth  is  occasionally  followed  by  abor- 
tion or  miscarriage,  from  the  perturbating  influence  which  it  exerts  upon  the 
system. 

The  habits  of  our  patients  should  not  be  disregarded  in  considering  the 
question  as  to  the  propriety  or  impropriety  of  operative  interference,  for 
there  can  be  no  doubt  that  they  frequently  materially  influence  the  result. 
Intemperance  of  every  description,  especially  if  long  continued,  always  modi- 
fies the  constitution,  and  renders  it  less  able,  as  a  general  rule,  to  bear  the 
shock  and  subsequent  effects  of  the  operation  than  in  ordinary  cases.  In 
habitual  drunkards  mania  a  potu,  erysipelas,  and  unhealthy  suppuration  are 
of  frequent  occurrence  after  the  use  of  the  knife.  Huge  feeders,  or  persons 
who  are  fond  of  the  pleasures  of  the  table,  and  who  take  little  exercise  in  the 
open  air,  are  scarcely  less  exempt  from  these  affections.  Inordinate  sexual 
indulgence,  the  habitual  loss  of  blood,  and  debility  from  previous  suffering, 
often  place  the  life  of  the  patient  in  danger  after  a  severe  operation.  Fat 
persons,  and  individuals  of  a  doughy,  inelastic  constitution,  do  not  bear  the 
knife  so  well  as  the  fleshy  and  more  robust.  The  same  is  true,  and  in  a  still 
greater  degree,  of  strumous  people.  Nervous,  hysterical  females  are  bad 
subjects  for  some  operations.  Hospital  patients,  especially  in  the  larger 
cities,  do  not,  as  a  general  rule,  possess  the  same  tolerance  of  the  knife  as 
private  patients. 

Should  females  be  subjected  to  operations  during  the  menstrual  period,  or 
just  before  its  occurrence  ?  Of  the  impropriety  of  such  a  course  there  can, 
as  a  general  rule,  be  no  doubt,  yet  there  may  be  exceptions  even  here.  Cer- 
tainly no  sensible  surgeon  would  extract  a  cataract  at  such  a  time,  or  remove 
a  diseased  mamma,  or,  in  short,  perform  any  serious  operation,  if  it  could 
possibly  be  postponed.  But,  on  the  other  hand,  daily  observation  teaches  us 
that  women  who  are  badly  hurt  during  the  menstrual  period  often  make  most 
excellent  recoveries.  Hence,  I  should  deem  it  perfectly  proper  to  perform 
at  least  any  of  the  minor  operations  at  this  time,  and,  in  fact,  almost  any 
other  where  delay  might  prove  prejudicial. 

There  are  certain  diseases,  even  some  which  are  not  of  a  malignant  cha- 
racter, in  which  surgical  interference  is  wholly  inadmissible,  either  for  the 
time  being,  or  altogether.  I  allude  to  those  cases  in  which  the  malady 
demanding  operation  is  complicated  with  other  affections.     Thus,  in  anal 
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fistule,  associated  with  tubercular  phthisis,  no  surgeon,  who  has  any  consi- 
deration for  his  patient,  or  any  respect  for  the  art  and  science  which  he  pro- 
fesses, would  think  of  using  the  knife.  The  anal  disease,  in  such  a  case,  may 
he  regarded  as  nature's  issue,  the  drying  up  of  which  would  only  be  surely 
followed  by  an  aggravation  of  the  pulmonary  symptoms.  In  stone  of  the 
bladder  no  one  operates  when  there  is  serious  organic  disease  of  the  kidneys, 
or  even  of  the  bladder  itself.  Amputation  of  a  limb  is  never  performed,  ex- 
cept in  case  of  accident,  when  there  is  an  aneurism  of  the  heart ;  nor  is  the 
femoral  artery  ever  tied  for  popliteal  aneurism  when  a  similar  affection  exists 
in  the  arch  of  the  aorta.  In  all  malignant  maladies,  except  the  epithelial 
forms,  a  resort  to  the  knife  is  of  questionable  propriety,  even  in  their  earlier 
stages,  and  before  there  is  the  slightest  evidence  of  the  carcinomatous  ca- 
chexia. 

Indiscriminate  operations  cannot  be  too  much  condemned,  as  they  are  in- 
jurious alike  to  the  patient,  the  reputation  of  the  surgeon,  and  the  true 
interests  of  science.  Like  a  prudent  general,  the  surgeon  should  know  when 
to  retreat  as  well  as  when  to  advance.  It  is  difficult  to  conceive  of  anything 
more  laudable  than  a  bold  undertaking  in  a  case  which  must  prove  fatal  with- 
out speedy  relief.  At  the  same  time,  it  would  certainly  indicate  a  degree  of 
weakness,  if  not  of  absolute  wickedness,  to  attempt  an  operation  when  there 
is  not  the  slightest  prospect  of  benefit. 

There  is  a  class  of  operations  to  which  the  French  writers  have  applied 
the  term  complaisance,  that  is,  operations  of  expediency,  not  of  necessity. 
An  individual,  for  example,  has  an  infirmity,  as  a  distorted  foot,  or  a  con- 
tracted finger,  which  is  a  source  rather  of  annoyance  than  of  suffering  or  even 
positive  inconvenience ;  his  pride  is  piqued,  and,  as  a  consequence,  his  mind 
is  incessantly  disturbed  by  it,  so  much  so,  perhaps,  as  to  be  wholly  disquali- 
fied for  business  and  social  enjoyment.  Such  persons  often  importune  the 
surgeon's  aid,  and  it  therefore  becomes  a  nice  question  how  he  should  govern 
himself  in  regard  to  them.  Shall  he  advise  an  operation,  and  run  the  risk  of 
killing  his  patient,  or  shall  he  refrain,  and  persuade  him  to  bear  his  cross,  for 
such  it  actually  is  ?  There  can,  I  think,  in  general,  be  very  little  difficulty 
in  arriving  at  a  proper  conclusion  in  such  a  state  of  things.  For  myself,  I 
can  see  no  difference  between  the  physical  suffering  that  is  induced  by  a 
diseased  bone  and  the  mental  distress  that  results  from  a  deformed  foot ;  as 
far  as  their  effect  upon  the  comfort  and  happiness  of  the  individual  is  con- 
cerned they  are  precisely  on  the  same  level,  and  hence,  if  it  be  right  and  law- 
ful to  amputate  in  the  one  case,  why  should  it  not  be  in  the  other  ?  If  a 
young  man  has  a  varicocele,  even  of  moderate  size,  and  it  completely  de- 
stroys his  happiness  and  usefulness,  not  by  its  physical  but  by  its  mental 
effects,  is  it  not  our  solemn  duty  to  attempt  relief  by  an  operation,  although 
the  attempt  should  jeopard  his  life  ?  I  must  confess,  I  should  not  hesitate  as 
to  the  line  of  conduct  to  be  pursued  under  the  circumstances;  at  the  same 
time,  however,  I  should  not  omit  to  warn  my  patient  of  the  risk  he  would  be 
likely  to  run,  and  if,  after  a  thorough  explanation  of  the  whole  matter,  he 
should  still  persist  in  his  desire  to  be  operated  on,  I  should  use  every  pos- 
sible precaution,  by  a  course  of  diet,  purgatives,  and  rest,  to  put  his  system 
in  the  best  possible  condition  for  sustaining  the  shock  of  the  approaching 
ordeal.  Operations  involving  the  same  principle,  though  not  the  same  risk, 
are  of  daily  occurrence,  and  few  surgeons  hesitate  to  perform  them  ;  I  allude 
to  the  division  of  tendons  in  club-foot  and  strabismus,  the  extraction  of  the 
crystalline  lens  in  cataract  of  one  eye,  when  the  other  eye  is  sound,  and  other 
analogous  affections. 

Assistants. — There  are  but  few  operations  which  a  surgeon  can  perform 
alone;  in  general,  he  is  obliged  to  have  assistants,  and  the  number  of  these 
vol.  i. — 33 


514  OPERATIVE    SURGERY. 

must  necessarily  vary  in  different  cases  and  under  different  circumstances. 
Sometimes  only  one  is  required ;  at  other  times  two,  three,  four,  or  even  half 
a  dozen  will  hardly  suffice.  The  more  simple  an  operation  the  less  aid  will 
commonly  be  necessary.  In  lithotomy  an  assistant  holds  the  staff,  two  others 
support  each  a  leg,  one  administers  chloroform,  another  takes  charge  of  the 
patient's  hands,  and  a  sixth  presents  the  surgeon  his  instruments.  In  de- 
pressing a  cataract,  the  operator  usually  requires  only  one  assistant,  to  sup- 
port the  head  and  upper  eyelid.  Operations  on  children,  especially  when 
we  are  not  permitted  to  employ  anaesthetics,  are  often  peculiarly  embarrass- 
ing, and  demand  an  unusual  amount  of  aid  for  their  successful  execution. 

The  beauty,  elegance,  and  rapidity,  nay,  even  the  success  of  an  operation, 
are  often  marred  by  the  awkwardness  of  the  assistants.  To  act  well  their 
part,  they  should  be  thoroughly  acquainted  with  the  different  steps  of  the 
operation  which  is  about  to  be  performed,  as  well  as  with  the  nature  and 
relations  of  the  structures  involved  in  it,  so  as  to  be  able  to  anticipate  every 
thought  and  wish  of  the  principal.  It  is  not  necessary  that  they  should  be 
compelled,  like  so  many  Thespians,  to  rehearse  the  part  which  they  are  ex- 
pected to  play  in  the  approaching  task  ;  but  we  should  see  that  they  are 
properly  instructed  in  their  business,  and  that  they  all  perfectly  understand 
their  duty,  which  should  always  be  carefully  explained  and  assigned  before- 
hand. Nothing  can  be  more  awkward  for  a  surgeon  than  to  stop  in  the 
midst  of  an  operation  to  ask  for  a  knife,  sponge,  or  ligature  ;  once  begun, 
everything  should  proceed  with  the  utmost  regularity,  and  without  the 
slightest  interruption  from  any  cause.  Good,  well-trained  assistants  are, 
unfortunately,  not  always  to  be  obtained ;  the  older  members  of  the  profes- 
sion are  too  much  occupied,  or  too  jealous  of  each  other,  to  afford  their  ser- 
vices, and  the  younger  are  too  often  ignorant  of  the  duties  required  of  them. 

Duty  of  the  Surgeon. — When  the  surgeon  has  a  perfect  control  of  his  time, 
as  he  almost  always  has,  except  in  cases  of  emergency,  he  generally  selects  a 
particular  hour  for  performing  the  operation.  The  best  period  of  the  day, 
at  least  in  this  country,  is  from  11  to  2  o'clock,  as  he  will  then  have  a  good 
light,  and  also  be  in  a  better  trim  for  the  discharge  of  his  duty.  An  opera- 
tion, especially  an  important  one,  should  never  be  performed  late  in  the  after- 
noon, or  in  cloudy  weather ;  for,  should  hemorrhage  arise,  he  might  be  sadly 
puzzled  in  his  attempts  to  arrest  it,  on  account  of  the  want  of  a  good  light, 
which  is  so  indispensable  on  such  occasions. 

At  the  hour  specified  for  the  operation  everything  should  be  in  its  place; 
the  assistants  should  attend  with  military  punctuality  ;  the  table  should  be 
properly  prepared  ;  the  chloroform,  ammonia,  and  brandy,  instruments,  liga- 
tures, sponges,  water,  and  napkins,  should  all  be  at  the  precise  spot  where 
they  are  required  ;  in  short,  nothing  should  be  wanting,  but  everything  be 
at  hand,  and  arranged  in  the  most  perfect  order.  I  have  heard  of  a  surgeon, 
engaged  in  an  amputation,  make  his  flaps,  and  ask  for  his  saw,  which  had 
been  left  in  an  adjoining  room  !  On  one  occasion  a  lithotomist  performed 
the  lateral  section,  and  was  about  to  introduce  the  forceps  to  extract  the 
stone,  when,  lo  and  behold,  the  instrument  had  not  been  put  on  the  tray! 
Such  blunders  might  create  a  smile,  if  they  did  not  sometimes  involve  serious 
consequences.  It  need  hardly  be  added  that  all  these  preparations  should 
be  made  in  an  adjoining  room,  away  from  the  patient ;  it  is  enough  for  him 
to  know  that  he  is  about  to  suffer,  without  seeing  the  instruments  of  his  tor- 
ture deliberately  spread  out,  one  after  another,  before  his  eyes. 

Of  the  precise  time,  as  to  the  day  and  hour,  of  the  operation,  the  patient 
should  usually  be  kept  in  ignorance,  as  the  information,  if  made,  could  hardly 
fail  to  exert  a  perturbating,  and,  consequently,  a  prejudicial  influence  upon 
the  mind,  and,  through  it,  upon  the  general  system.  It  is  only  in  the  milder 
cases  that  this  intelligence  should   be  communicated.     There  is,  however 
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much  difference  in  this  respect  in  different  individuals,  for,  while  some  would 
shrink  from  the  disclosure,  and  be,  perhaps,  seriously  affected  by  it,  others 
will  not  only  be  indifferent  to,  but  absolutely  court  it. 

Position  of  the  Patient  and  Surgeon. — The  position  of  the  patient,  the 
surgeon,  and  the  assistants  must  vary,  of  course,  in  different  cases,  and  can 
lie  discussed  here  only  in  a  general  manner.  When  chloroform  is  to  be  given, 
absolute  recumbency  is  required,  to  guard  not  only  against  delay,  but  also 
against  the  occurrence  of  serious  mishaps.  But,  apart  from  this  considera- 
tion, the  horizontal  posture  should  always  be  preferred  whenever  the  opera- 
tion is  likely  to  be  protracted,  or  attended  with  much  shock  and  loss  of  blood. 
In  other  cases,  again,  as  in  lithotomy,  the  operation  cannot  be  performed  in 
any  other  position  than  in  the  recumbent.  In  amputating  the  thigh  and  leg, 
as  well,  indeed,  as  the  arm  and  forearm,  the  patient  always  lies  down,  not 
only  on  account  of  apprehended  weakness,  but  because  it  is  always  easier, 
when  he  is  thus  placed,  to  hold  the  limb  and  control  hemorrhage.  In  lace- 
rating a  cataract,  the  patient  generally  sits  in  a  chair,  with  his  head  supported 
upon  the  breast  of  an  assistant;  in  operating  on  harelip,  the  child  usually 
sits  upon  an  assistant's  lap,  the  head  being  firmly  held  by  another  assistant, 
standing  behind  or  by  the  side  of  the  first.  In  lithotomy,  the  patient  lies  on 
his  back  with  the  breech  reaching  over  the  edge  of  the  table,  two  assistants 
support  the  legs,  another  holds  the  staff,  a  fourth  takes  charge  of  the  sponges, 
and  a  fifth  administers  chloroform,  while  the  surgeon  sits  on  a  low  stool  in 
front  of  the  perineum,  or,  as  I  usually  prefer,  rests  on  one  of  his  knees. 
Now  that  anaesthetic  agents  are  so  much  in  vogue,  it  is  seldom  that  we  are 
obliged  to  tie  our  patients,  or  to  roll  them  up  in  sheets  or  aprons,  as  was  the 
custom  prior  to  the  discovery  of  these  most  useful  remedies. 

Operation. — Everything  being  thus  prepared — the  assistants  being  at 
their  posts,  the  instruments  arranged  upon  a  tray  in  the  order  in  which  they 
are  likely  to  be  required,  the  parts  divested  of  hair  and  dressings,  and  the 
patient  fully  under  the  influence  of  chloroform — the  operation  is  proceeded 
with,  slowly,  deliberately,  and  in  the  most  orderly,  quiet,  and  dignified  man- 
ner. All  display,  as  such,  is  studiously  avoided  ;  ever  remembering,  in  the 
language  of  Desault,  that  the  simplicity  of  an  operation  is  the  measure  of  its 
perfection.  No  talking  or  whispering  should  be  permitted  on  the  part  of  the 
assistants,  and  as  to  laughter,  nothing  could  be  in  worse  taste,  or  more  de- 
serving of  rebuke.  Every  important  operation  should  be  looked  upon  as  a 
solemn  undertaking,  which  may  be  followed  in  an  instant  by  the  death  of  a 
human  being,  whose  life,  on  such  an  occasion,  is  often  literally  suspended  by 
a  thread,  which  the  most  trivial  accident  may  serve  to  snap  asunder. 

The  time  occupied  in  performing  an  operation  is  a  matter  of  some  moment, 
but  not  as  much,  perhaps,  as  is  commonly  supposed.  When  a  patient  is  un- 
conscious, whether  from  cerebral  oppression,  or  from  the  use  of  an  anaesthetic 
agent,  it  is  of  very  little  consequence,  other  things  being  equal,  whether 
the  operation  lasts  five  minutes  or  ten  minutes,  provided  it  is  well  executed, 
which  it  certainly  cannot  always  be  when  we  aim  at  great  speed.  Le  Cat,  it 
is  said,  lithotomized  half  a  dozen  patients  in  nearly  twice  as  many  minutes, 
and  the  result  was  that  he  lost  nearly  every  one.  Prior  to  the  application  of 
chloroform  to  the  relief  of  suffering,  rapidity  was  most  commendable,  inas- 
much as  it  served  to  prevent  shock  and  pain,  though  I  firmly  believe  that  it 
was  often  secured  at  the  expense  of  much  subsequent  mischief,  if  not  imme- 
diate detriment.  The  maxim  of  the  schools  has  always  been  cito,  tuto  et 
jucunde ;  but,  as  it  respects  the  first  of  these  injunctions,  it  may  be  added,  in 
the  language  of  Cato,  sat  cito  si  sat  bene. 

Accidents  during  Operation. — The  next  topics  to  be  considered  are  the 
accidents  which  are  liable  to  take  place  during  the  operation,  and  the  best 
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methods  of  avoiding  or  meeting  them.     These  are,  first,  hemorrhage,  and 
secondly  shock. 

The  amount  of  blood  lost  during  an  operation  may  be  very  small  when 
measured  by  ounces,  but  very  large  in  relation  to  its  effects  upon  the  system. 
Much  will  depend,  in  every  case,  upon  the  state  of  the  constitution,  and  the 
temperament,  habits,  and  health  of  the  patient.  A  hemorrhage  which  may 
affect  one  individual  very  slightly,  if,  indeed,  at  all,  may  affect  another  most 
seriously  and  even  fatally.  A  good  deal,  again,  will  depend  upon  mere  idio- 
syncrasy, and  upon  the  presence  or  absence  of  epidemic  disease,  which,  as 
has  already  been  intimated,  generally  impresses  itself,  to  a  greater  or  less  ex- 
tent, upon  every  individual  in  the  community  in  which  such  disease  prevails. 
Anything  like  a  copious  loss  of  blood  is,  as  before  stated,  a  great  evil,  and 
should,  therefore,  always,  if  possible,  be  prevented.  I  cannot  agree  with 
those  who  think  that  the  loss  of  twelve,  sixteen,  or  twenty  ounces  will  be 
likely  to  be  beneficial,  even  when  there  is  unusual  vigor  of  constitution.  If 
there  be  any  undue  vascular  repletion,  it  can  always  be  relieved,  if  the  neces- 
sity for  it  arises,  after  the  operation  is  over.  In  all  cases,  therefore,  I  deem 
it  to  be  our  duty  to  guard  against  hemorrhage  as  much  as  possible. 

It  is  not  necessary,  nor  even  proper,  to  tie  every  vessel  as  fast  as  it  is 
divided.  A  well-trained  assistant  will  generally  obviate  this  necessity  by 
compressing  the  bleeding  orifice  the  moment  the  knife  has  swept  beyond  it, 
and  by  the  proper  exercise  of  this  dexterity  a  large  tumor  may  often  be  re- 
moved before  a  single  ligature  is  applied.  Should  the  bleeding,  however, 
not  be  controllable  by  this  means,  measures  must  be  adopted  to  arrest  it  with- 
out delay  by  ligating  the  principal  vessels  from  which  it  proceeds. 

It  is  seldom,  at  the  present  day,  that  a  patient  sustains  anything  like  a 
serious  shock  from  an  operation,  even  if  it  be  comparatively  severe  and  pro- 
tracted. The  use  of  anaesthetics,  if  it  do  not  always  effectually  prevent,  gene- 
rally restricts  it  within  the  limits  of  tolerance,  and  thus  saves  the  surgeon  a 
vast  amount  of  trouble  and  anxiety.  It  is  not,  however,  to  be  forgotten  that 
the  very  means  which  are  employed  to  prevent  pain  and  shock  may  themselves 
induce  severe,  if  not  fatal,  prostration.  Hence,  as  will  be  seen  by  and  by, 
too  much  caution  cannot  be  used  in  their  administration  ;  the  effects  of  the 
remedy  should  be  most  carefully  watched  throughout,  so  that  any  symptom 
denotive  of  danger  may  be  instantly  recognized  and  counteracted.  By  keep- 
ing the  patient  perfectly  recumbent,  and  providing  for  the  free  admission  of 
air  into  the  lungs,  all  mischief  may,  in  general,  be  happily  avoided.  The 
syncope,  caused  by  the  loss  of  blood,  is  met  by  a  depressed  position  of  the 
head,  by  means  of  the  fan,  by  dashing  cold  water  upon  the  face  and  chest, 
by  holding  smelling-bottles  near,  not  to  the  nose,  and,  in  severe  and  alarming 
cases,  by  sinapisms  to  the  extremities,  spine,  and  precordial  region,  aided, 
if  necessary,  by  the  use  of  stimulating  injections,  as  brandy,  turpentine,  am- 
monia, or  mustard. 

Dressings  and  After-treatment. — The  operation  being  over,  the  next  thing 
to  be  done  is  to  adjust  the  dressings ;  these  should  always  be  as  light  as  pos- 
sible, and  applied  in  such  a  manner  as  to  insure  the  greatest  chance  for  union 
by  the  first  intention.  The  question  has  been  much  agitated,  of  late  years, 
whether  the  dressings  should  be  applied  at  once,  the  moment  the  knife  has 
accomplished  its  object,  or  whether  the  parts  should  be  permitted  to  remain 
free  for  several  hours,  to  afford  them  an  opportunity  of  contracting  and  be- 
coming glazed  with  plastic  matter.  Much  might  be  said  in  favor  of  both 
methods.  The  proper  rule  of  practice,  I  think,  is  to  steer  a  middle  course, 
adopting  neither  plan  exclusively.  In  large  wounds,  as  those,  for  example, 
left  in  amputation  of  the  thigh,  leg,  or  arm,  and  in  the  extirpation  of  large 
tumors,  the  best  plan  always  is  to  keep  the  parts  open  for  three,  four,  or  five 
hours,  or  until  all  oozing  has  ceased,  and  the  raw  surface  has  become  in- 
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crusted  with  plastic  matter,  a  light  and  porous  napkin,  properly  folded  and 
frequently  wrung  out  of  cold  water,  being  kept  constantly  applied  to  pro 
mote  these  occurrences.  If,  under  such  circumstances,  approximation  be 
effected  immediately  after  the  operation,  the  surgeon  will  often  be  compelled, 
a  short  time  afterwards,  even  when  he  has  taken  the  greatest  possible  care  to 
secure  the  vessels,  to  remove  his  dressings,  in  order  to  arrest  the  flow  of 
blood ;  a  procedure  which  is  generally  not  less  painful  and  alarming  to  the 
patient  than  disagreeable  and  vexatious  to  the  attendant.  If,  on  the  other 
hand,  the  wound  be  small,  the  best  plan,  I  conceive,  is  to  bring  the  edges 
together  at  once,  as  this  saves  both  time  and  anxiety. 

The  dressing  being  applied,  the  patient  is  carried  into  his  bed,  previously 
prepared  for  his  accommodation,  and  placed  in  such  a  position  as  will  best 
promote  his  comfort  and  the  reunion  of  the  divided  parts.  Feathers  and 
heavy  quilts  are  to  be  carefully  avoided  ;  and,  in  general,  it  will  be  well,  espe- 
cially if  there  is  a  probability  of  there  being  much  discharge,  whether  of 
blood,  secretion,  or  excretion,  to  protect  the  bedding  with  a  piece  of  thin, 
soft  oil-cloth,  spread  beneath  a  folded,  movable  sheet.  The  affected  parts 
are  placed  in  an  elevated  and  relaxed  position,  and  maintained,  throughout, 
in  a  cool,  comfortable  state.  The  diet  must  be  light  and  unirritant,  the  drink 
cooling  and  palatable,  and  the  temperature  of  the  apartment  from  sixty-five 
to  seventy-five  degrees  of  Fahrenheit.  All  unnecessary  conversation  should 
be  avoided;  and  no  persons,  except  the  nurse  and  the  immediate  friends  of 
the  patient,  should  be  permitted  to  enter  the  room  during  the  first  twenty- 
four  hours  after  the  operation,  or,  in  cases  of  great  danger  and  severity,  not 
until  a  much  longer  time. 

When  the  operation  is  at  all  severe,  my  invariable  rule  is  to  administer  a 
full  dose  of  morphia  immediately  after  it  is  over,  or  even  sometimes  an  hour 
or  two  before  it  is  commenced.  The  object  is  not  only  to  allay  pain,  which 
is  always  a  great  desideratum,  but  to  induce  sleep  and  tranquillity  of  the 
system ;  in  other  words,  to  put  the  part,  body  and  mind,  all  in  a  state  of 
absolute  repose  for  at  least  the  first  twenty-four  hours  after  the  use  of  the 
knife.  By  a  full  dose  of  morphia,  I  mean  not  less  than  one  grain  ;  a  smaller 
quantity  than  this  would  only  serve  to  fret  and  worry  the  patient,  instead  of 
composing  him.  In  cases  of  unusual  severity,  I  do  not  hesitate  to  give  twice 
that  quantity,  never  forgetting  that  excessive  suffering  always  establishes  a 
certain  amount  of  tolerance  to  the  use  of  anodynes. 

Too  much  attentiou  cannot  be  bestowed  upon  the  patient's  diet.  If  the 
operation  has  been  at  all  severe,  or  attended  with  unusual  shock  and  loss  of 
blood,  he  must  be  fed,  not  starved,  in  order  to  enable  the  system  to  reinstate 
itself  as  promptly  as  possible  into  its  former  condition,  by  the  manufacture 
of  blood  and  nervous  fluid,  both,  perhaps,  frightfully  expended  during  the 
previous  contest,  and  now  in  danger  of  being  still  further  exhausted  by  the 
traumatic  fever  and  the  tumultuous  action  of  the  heart.  The  vessels  must 
be  replenished;  the  brain  and  spinal  cord  supported.  The  most  suitable 
articles  for  this  purpose  are  milk  and  stale  bread,  with  the  free  use  of  brandy, 
followed,  in  a  day  or  two,  by  animal  broths,  beef  essence,  rich  soups,  and  the 
lighter  kinds  of  meats.  Sub-acid  fruits  will  also  generally  prove  both  grate- 
ful and  nourishing.  The  drinks  should  consist  of  ice  water,  either  pure  or 
acidulated,  as  may  be  most  agreeable  to  the  patient.  A  cup  of  tea  is  often 
exceedingly  soothing  and  refreshing  soon  after  a  severe  operation.  Starva- 
tion after  severe  shock  and  loss  of  blood  is  often  followed  by  the  worst  con- 
sequences, from  the  tendency  which  the  system  has  to  run  into  erysipelas, 
pyemia,  and  hectic  fever,  to  say  nothing  of  its  incompatibility  with  the  ad- 
hesive process. 

But  patients  must  not  be  fed  indiscriminately  after  operations ;  when  the 
individual  is  young  and  robust,  perfectly  temperate  in  his  habits,  and,  above 
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all,  when  he  has  not  suffered  severely  from  shock  or  loss  of  blood,  his  diet 
should  be  restricted  and  be  of  the  blandest  character  for  a  number  of  days, 
or,  in  fact,  until  the  wound  left  by  the  knife  is  in  great  measure  healed.  Im- 
proper indulgence,  under  such  circumstances,  cannot  fail  to  light  up  a  lire 
which  hardly  anything  afterwards  may  be  able  to  extinguish. 

Attention  to  the  temperature  of  the  patient's  apartment  is  often  a  matter 
of  great  moment;  in  general,  it  will  be  best  to  regulate  it  by  the  thermo- 
meter, especially  in  operations  on  the  respiratory  organs,  and  after  the  extir- 
pation of  ovarian  tumors.  Everything  like  a  direct  draught  must  be  carefully 
avoided,  and  in  wet  weather  it  will  be  a  good  plan  to  shut  the  windows. 

Some  of  the  above  precepts  may  seem  trivial ;  but  I  am  sure  that  they  are 
of  the  greatest  importance,  and  that  the  want  of  their  observance  is  often 
followed  by  the  worst  consequences.  It  is  a  much  easier  matter  to  talk  a 
patient  to  death,  or  to  retard  his  recovery,  after  he  has  undergone  a  severe 
operation,  or  sustained  a  violent  injury,  than  most  people  imagine.  Should 
symptomatic  fever  arise,  or  should  the  parts  exhibit  evidence  of  over-action, 
prompt  recourse  must  be  had  to  the  usual  antiphlogistic  remedies,  employed 
in  a  decided  yet  cautious  manner,  lest  they  produce  harm  instead  of  good. 

The  after-treatment  should  always,  if  possible,  be  superintended  by  the 
surgeon  himself;  his  duty  is  not  over  with  the  operation  ;  it  ceases  only  with 
the  cure  or  death  of  his  patient.  "  The  practice,"  remarks  an  eminent 
authority,  "  of  performing  a  serious  operation,  and  leaving  the  after-treatment 
to  others,  has,  in  my  knowledge,  repeatedly  proved  disastrous.  The  medical 
treatment,  a  duty  not  less  responsible  than  the  operative,  belongs  to  the  sur- 
geon ;  and,  indeed,  to  be  employed  merely  as  a  handicraftsman,  conveys  an 
imputation  at  which  the  dignity  of  a  scientific  mind  revolts." 

Sources  of  Danger  after  Operations. — The  great  sources  of  danger,  after  a 
severe  operation,  are,  first,  excessive  depression  of  the  system  from  shock  and 
loss  of  blood;  secondly,  traumatic  fever;  thirdly,  undue  inflammation  of  the 
parts;  fourthly,  secondary  hemorrhage  ;  fifthly,  erysipelas;  sixthly,  pyemia ; 
seventhly,  tetanus ;  and,  lastly,  constitutional  irritation. 

a.  The  prostration,  consequent  upon  an  operation,  is  usually  denoted  by 
great  pallor  of  the  countenance,  feebleness  of  the  pulse  and  respiration,  cold- 
ness of  the  extremities,  yawning  and  sighing,  partial  blindness,  dizziness, 
noises  in  the  ears,  restlessness,  thirst,  nausea,  and  even  vomiting.  To  meet 
these  symptoms,  all  that  is  necessary,  in  general,  is  to  place  the  patient  re- 
cumbent, to  use  heat,  friction,  and  sinapisms,  to  allow  a  free  access  of  air,  and 
to  administer  stimulants,  as  brandy,  or  brandy  and  ammonia,  by  the  mouth, 
if  the  power  of  deglutition  still  remains,  or,  if  not,  by  the  rectum,  in  the 
form  of  enemata.  A  full  anodyne  will  usually  form  a  most  valuable  adjunct 
to  these  remedies,  and  should  seldom,  if  ever,  be  omitted.  Great  care,  how- 
ever, must  be  observed  in  the  management  of  these  cases,  lest  violent  reaction 
follow  the  depression,  and  hurry  the  patient  on  to  a  fatal  termination.  It  is 
only  in  instances  of  extreme  prostration  that  stimulants  should  be  given 
boldly  and  freely,  and  without  any  regard  to  future  consequences  in  respect 
to  the  parts  involved  in  the  operation. 

b.  More  or  less  fever  must  almost  necessarily  follow  every  severe  operation, 
offering  thus  an  additional  source  of  suffering  and  clanger  to  the  patient,  and 
of  anxiety  to  the  surgeon.  To  this  disease  the  terra  traumatic  is  usually 
applied  ;  the  older  writers  called  it  bed  or  wound  fever,  and  Dr.  Simpson 
has  recently  given  a  most  excellent  account  of  it  under  the  name  of  surgical 
fever. 

It  generally  begins  within  the  first  six  or  eight  hours  after  the  operation, 
and  is  characterized  by  a  flushed  appearance  of  the  face,  a  frequent,  quick 
and  irritable  state  of  the  pulse,  dryness  of  the  skin,  restlessness,  and  thirst, 
which  is  often  excessive,  especially  after  profuse  losses  of  blood.     In  some 
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cases  there  is  extreme  jactitation,  with  nausea,  if  not  actual  vomiting,  and  a 
tendency  to  delirium,  or  a  confused  and  bewildered  condition  of  the  intellect. 
The  breathing  is  generally  somewhat  hurried,  and  slight  mucous  rales  are 
often  present.  The  appetite  is  impaired  or  entirely  wanting,  the  bowels  are 
constipated,  and  the  urine  is  scanty,  high-colored,  and  often  offensive,  being 
surcharged  with  saline  matters  and  occasionally  even  slightly  albuminous. 
Now  and  then  the  disease  is  ushered  in  by  distinct  rigors.  After  the  fever 
has  continued  for  some  time  a  tendency  to  remit  appears ;  the  heat,  thirst, 
and  restlessness  diminish,  the  pulse  descends,  the  gastric  distress  vanishes, 
and  the  skin  becomes  covered  with  a  gentle  moisture,  which  often  increases 
to  profuse  perspiration. 

The  duration  of  traumatic  fever  varies  from  a  few  hours  to  a  number  of 
days.  In  the  milder  cases,  it  is  generally  very  evanescent,  while  in  the  more 
severe  it  is  often  quite  protracted,  and  is  then  usually  attended  with  regular 
vesperal,  if  not  also  matinal,  exacerbations.  Not  unfrequently  the  disease 
disappears  entirely  for  a  few  days,  and  then  recurs,  with  more  or  less  violence, 
the  attack  being  provoked  either  by  some  dietetic  or  other  indiscretion  on  the 
part  of  the  patient,  or  by  some  change  of  the  system,  as  the  arrest  of  an 
important  secretion,  or  the  commencement  of  blood-poisoning. 

The  causes  of  surgical  fever  are  sufficiently  obvious.  Every  operation  of 
the  slightest  severity  acts  as  a  disturbing  agent,  depressing  the  vital  powers, 
and  deranging,  as  a  direct  and  inevitable  consequence,  all  the  secretions. 
We  have  familiar  illustrations  of  these  occurrences  in  daily  practice,  in  the 
lancing  of  boils,  the  extraction  of  teeth,  and  in  the  operation  of  bleeding. 
The  least  shock,  however  induced,  is  sure  to  be  followed  by  more  or  less 
general  disorder,  and  it  is  hardly  necessary  to  state  that  the  amount  of  this 
disorder  is  always  materially  augmented  when,  in  addition  to  the  nervous 
lesion,  there  has  been  considerable  loss  of  blood.  Nothing  so  rapidly,  or  so 
powerfully,  irritates  and  frets  the  vascular  and  nervous  systems  as  these  two 
circumstances.  The  heart  evinces  its  suffering  first,  by  the  feebleness  and 
irregularity,  and,  after  the  occurrence  of  reaction,  by  the  frequency  and 
rapidity  of  its  contractions.  The  nausea  and  vomiting,  the  excessive  pros- 
tration, the  yawning,  and  confusion  of  intellect,  not  to  mention  other  symp- 
toms, are  unmistakable  signs  of  the  shock,  or  loss  of  power,  sustained  by  the 
great  nervous  centres.  The  use  of  anaesthetics,  doubtless,  often  contributes 
to  the  production  of  traumatic  fever,  by  the  disturbance  which  it  occasions 
in  the  general  system. 

Now,  if  we  take  all  these  circumstances  into  view,  and  the  fact  that  thou- 
sands of  patients  are  subjected  to  operations  without  due  preparation  of  the 
system,  or,  indeed,  any  preparation  at  all,  as  in  cases  of  primary  amputations, 
trephining,  and  the  ligation  of  the  larger  arteries  for  the  arrest  of  hemorrhage 
in  gunshot  and  other  wounds,  it  is  certainly  not  necessary  to  invoke  the 
agency  of  blood-poisoning,  as  is  of  late  so  frequently  done,  to  account  for  the 
occurrence  of  traumatic  fever.  These  causes  are  all  sufficient  to  create  the 
most  violent  disturbance ;  or,  in  other  words,  to  set  the  whole  system  in  a 
perfect  state  of  ferment,  overturning  all  its  functions,  and  thus  occasioning 
an  amount  of  reaction  capable  of  destroying  life  in  a  few  hours,  or,  at  all 
events,  in  a  few  days.  While  this  perturbation  is  progressing,  other  and  still 
more  serious  consequences  may  ensue,  as  erysipelas,  pyemia,  and  effusions 
into  the  splanchnic  cavities,  the  result  of  disordered  secretion,  and  of  the 
retention  of  hurtful  matter,  eventuating  in  a  diseased  state  of  the  blood,  and 
in  a  predisposition  to  local  inflammation  in  parts  more  or  less  remote  from 
the  seat  of  the  original  injury.  The  constitutional  derangement  will,  of  course, 
be  materially  increased  if,  in  addition  to  these  disturbing  agencies,  there  is 
an  absorption  or  ingress  of  foul  pus  into  the  system,  constituting  toxaemia, 
or  blood-poisoning. 
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The  danger  in  traumatic  fever  is  often  very  great,  and  it  is,  therefore,  im- 
possible to  watch  the  patient  too  attentively.  The  risk  will  be  particularly 
imminent  if  the  disease  is  very  violent,  or  the  system  was  much  prostrated 
prior  to  the  operation.  The  danger  will  then  be  twofold  ;  first,  from  consti- 
tutional irritation  and  fatigue  of  the  heart,  leading  to  paralysis  of  its  fibres; 
and,  secondly,  from  internal  congestion  and  local  inflammation. 

The  proper  remedies  are  cooling  drinks,  taken  in  moderation,  or  ice,  if 
there  be  nausea,  or  gastric  oppression  ;  sponging  the  surface  with  cool  or 
tepid  water  ;  mild  laxatives ;  and  the  neutral  mixture,  or  camphor  water, 
with  a  minute  quantity  of  antimony  and  morphia,  to  promote  diaphoresis. 
If  the  symptoms  are  disposed  to  continue,  more  active  measures  may  be 
required,  especially  purgatives,  assisted,  perhaps,  by  a  few  grains  of  calomel, 
particularly  when  there  is  marked  disorder  of  the  secretions.  The  lancet  is 
seldom,  if  ever,  to  be  brought  into  requisition  in  any  case.  Leeching,  cup- 
ping, and  blistering  may  be  necessary  when  there  is  congestion,  or  threatened 
inflammation  of  important  internal  organs.  Local  remedies  must,  of  course, 
not  be  neglected.  If  the  fever  be  obstinate,  quinine  will  be  indicated,  com- 
bined, if  there  be  profuse  sweat  with  a  tendency  to  hectic,  with  iron  and  elixir 
of  vitriol.     Great  attention  is  paid  to  cleanliness  and  ventilation. 

This  febrile  commotion  of  the  system  is  sometimes  very  deceptive,  exhibit- 
ing an  appearance  of  great  violence,  when  in  reality  it  is  most  slight,  promptly 
yielding  to  the  most  simple  remedies,  or  subsiding  of  its  own  accord.  It 
resembles  a  sudden  and  violent  storm,  quite  alarming,  but  altogether  tran- 
sient and  harmless. 

c.  The  resulting  inflammation  will  rarely  exceed  the  adhesive  limits,  if 
proper  care  has  been  taken  to  prepare  the  patient  for  the  operation,  and  the 
parts  have  not  been  too  roughly  handled  during  its  performance.  But  pre- 
vention is  not  always  possible,  and  hence  the  wound  should  be  diligently 
watched,  lest  it  be  assailed,  and  even  overwhelmed  before  the  patient  and  his 
attendant  are  aware  of  the  fact;  for  it  should  be  remembered  that  the  morbid 
action  is  not  always  characterized,  under  such  circumstances,  by  the  usual 
symptoms;  there  may  even  be  an  entire  absence  of  pain  and  tension,  perhaps 
even  of  discharge.  Great  vigilance,  therefore,  is  often  necessary  to  detect 
the  earliest  inroads  of  the  disease,  and  to  counteract  its  progress.  Of  course, 
all  officious  interference  is  avoided,  and  nature  is  carefully  protected  in  the 
maintenance  of  her  rights  and  privileges.  The  momeut  over-action  is  per- 
ceived, the  dressings  are  either  removed,  or,  at  all  events,  slackened,  and 
suitable  means  substituted.  Of  these  the  most  important  consist  of  leeches, 
water-dressings,  and  cataplasms,  either  simple  or  medicated,  according  to  the 
exigencies  of  the  case.  If  matter  form,  free  vent  is  afforded,  either  by  a 
change  of  position  of  the  parts,  or  by  puncture  and  incision.  Constitutional 
treatment,  of  course,  receives  due  attention. 

d.  Secondary  hemorrhage  may  come  on  within  a  few  hours  after  the  ad- 
justment of  the  parts,  or  it  may  be  postponed  to  a  later  period,  even  to  a  few 
days  or  weeks.  It  may  be  arterial  or  venous,  slight  or  profuse,  transient  or 
persistent,  just  as  in  the  primary  form  of  the  accident.  The  most  common 
causes  are,  imperfect  ligation  of  the  vessels,  defective  dressing,  sloughing, 
and  premature  detachment  of  the  ligatures.  Whatever  they  may  be,  they 
should  be  carefully  sought  out,  and  at  once  counteracted  by  appropriate 
measures.  The  occurrence  is  always  to  be  deprecated,  because  it  has  a  tend- 
ency, not  only  to  alarm  the  patient  and  his  friends,  but  to  impede  and  even 
prevent  the  adhesive  process,  requiring,  as  it  not  unfrequentlv  does,  the  re- 
opening of  the  wound  for  its  successful  management.  Fortunately,  however, 
it  is,  in  general,  easily  avoided,  especially  if  proper  attention  be  paid  to  the 
dressings  and  after-treatment. 
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e.  Erysipelas  is  most  apt  to  occur  in  persons  of  intemperate  habits,  or  of 
a  broken-down  constitution,  and  usually  makes  its  appearance  within  the  first 
three  days  after  the  operation,  generally  at  tne  site  of  the  wound,  or  in  the 
parts  immediately  around.  Its  presence  is  always  denotive  of  disorder  of  the 
digestive  apparatus,  and  hence  one  of  the  first  things  to  be  done  is  to  admi- 
nister medicines  calculated  to  clear  out  the  bowels  and  to  restore  the  secre- 
tions of  the  liver,  the  mucous  follicles,  and  the  salivary  glands.  For  this 
purpose  the  best  articles  are  calomel  and  compound  extract  of  colocynth,  or 
blue  mass  and  rhubarb,  followed,  if  necessary,  by  the  saline  and  antimonial 
mixture,  with  anodynes  to  allay  pain  and  procure  sleep.  The  local  treatment 
must  consist,  mainly,  of  the  dilute  tincture  of  iodine,  and  solutions  of  the 
acetate  of  lead,  with  punctures  and  incisions  to  relieve  tension  and  afford  vent 
to  effused  fluids. 

/.  Pyemia  may  set  in  almost  at  any  time  after  an  operation,  but  the  most 
common  period  is  from  the  third  to  the  eighth  day.  It  is  usually  ushered  in 
by  bold  and  well-marked  symptoms,  such  as  violent  rigors  alternating  with 
flushes  of  heat,  severe  cephalalgia,  aching  pains  in  different  parts  of  the  body, 
excessive  restlessness,  great  thirst,  a  quick  and  frequent  pulse,  and  inordinate 
dryness  of  the  cutaneous  surface.  Delirium  and  extreme  prostration  soon 
ensue,  and  thus  the  case  progresses  from  bad  to  worse,  until,  frequently  in 
less  than  a  week  from  the  commencement  of  the  attack,  the  patient  expires 
in  a  state  of  utter  exhaustion.  Little  is  to  be  done  for  a  system  thus  assailed. 
In  nine  cases  out  of  ten  the  disease  proves  fatal.  The  proper  remedies,  at 
the  start,  especially  if  the  patient  is  robust  and  plethoric,  are  moderate  vene- 
section and  leeching,  the  exhibition  of  the  milder  purgatives,  as  calomel  and 
rhubarb,  and  mercury  with  a  view  to  a  rapid  constitutional  impression. 
When  excessive  prostration  is  threatened,  brandy,  wine,  ammonia,  and 
nourishing  broths  are  indicated,  and  must  be  administered  with  a  generous 
hand.  Locally,  besides  leeching,  iodine,  blisters,  and  medicated  fomentations 
will  be  advantageous  ;  if  matter  form,  early  and  free  incisions  are  made. 

g.  Still  worse  than  pyemia,  because  even  more  fatal,  is  tetanus.  This, 
however,  is  fortunately  a  rare  occurrence  after  operations  in  this  country.  It 
is  most  common  in  tropical  regions.  In  Europe  and  North  America  it  is  met 
with  chiefly  in  dissipated  persons  of  a  broken-down  constitution.  It  would 
seem  that  in  India  the  operation  of  lithotomy  is  occasionally  followed  by  this 
disease,  an  effect  which,  so  far  as  I  know,  has  never  been  witnessed  in  this 
country.  Excessive  loss  of  blood,  severe  shock,  and  exposure  to  currents  of 
air,  undoubtedly  predispose  to  the  occurrence  of  the  affection,  which  usually 
shows  itself  within  the  first  five  or  six  days  after  the  operation.  The  prin- 
cipal remedies  are,  anodynes,  in  full  and  sustained  doses,  brandy  and  ammonia, 
chloroform,  and  emollient  applications  to  the  wounded  parts. 

//.  Life  may  be  assailed  by  constitutional  irritation  and  profuse  discharge, 
and  that,  too,  long  after  all  apparent  danger  is  over.  The  patient  gradually 
becomes  hectic  ;  his  appetite  and  sleep  fail ;  the  bowels  are  irregular,  at  one 
time  constipated  and  at  another  relaxed  ;  and  the  parts,  exhibiting  an  un- 
healthy aspect,  refuse  to  heal.  Such  a  state  of  things,  which,  in  general,  but 
too  surely  foreshadows  an  unfavorable  result,  is  to  be  combated  upon  the  same 
principles  as  hectic  produced  by  ordinary  causes. 

i.  Patients  sometimes  die  suddenly  and  unexpectedly  after  operations  with- 
out any  ascertainable  cause,  and  where,  at  the  time,  everything  seemed  to  be 
in  a  promising  condition  as  to  their  ultimate  recovery.  A  more  sad  and  dis- 
tressing occurrence  can  hardly  be  thought  of,  and  yet  it  is  one  which  cannot 
always,  there  is  reason  to  believe,  be  avoided,  no  matter  what  precautions  may 
be  observed.  Mere  loss  of  blood,  or  shock,  is  not  always  sufficient  to  account 
for  this  unfortunate  event,  although  it,  doubtless,  in  many  instances,  materially 
contributes  to  its  production  ;  for  death  not  unfrequently  happens  where  no 
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such  effects  were  witnessed.  Nor  can  it  be  due  to  the  introduction  of  air 
into  the  veins,  as,  for  example,  when  operations  are  performed  about  the  neck, 
inasmuch  as,  in  this  case,  the  patient  either  perishes  instantaneously,  or, 
at  any  rate,  exhibits  unmistakable  evidence  of  the  accident.  Besides,  this 
occurrence  is  not  peculiar  to  operations  upon  the  cervical  region,  but  has 
been  witnessed  in  operations  upon  all  parts  of  the  body,  even  in  some  of  the 
more  insignificant  amputations  and  the  removal  of  small  tumors.  'When 
there  has  been  much  loss  of  blood,  or  severe  shock,  the  event  is  probably 
due,  at  least  for  the  most  part,  to  syncope,  or  actual  paralysis  of  the  heart, 
preventing  this  organ  from  transmitting  a  sufficiency  of  blood  to  the  brain  for 
the  due  performance  of  its  functions  ;  and  such  an  effect  is  most  likely  to  take 
place  when  the  patient,  through  neglect,  wilfulness,  or  mismanagement,  sits 
up  in  bed,  or  stands  on  the  floor,  thus  suddenly  depressing  the  heart's  action. 
In  this  way  life  is  sometimes  instantaneously  destroyed  in  lying-in  females, 
especially  in  those  who  have  suffered  seriously  from  hemorrhage ;  and  similar 
results  are  occasionally  witnessed  after  surgical  operations  and  accidents.  In 
another  class  of  cases,  death  is  probably  caused  by  embolism,  that  is,  by  the 
formation  of  heart-clots,  and  of  fibrinous  concretions  in  the  vessels,  impeding 
the  passage  of  blood,  and  so  arresting,  suddenly  and  unexpectedly,  the  func- 
tions of  an  important  organ.  It  is  well  known  that  copious  hemorrhage,  or 
severe  shock,  invariably  renders  the  blood  more  coagulable,  and  hence  such 
a  state  of  the  system  must  be  regarded  as  powerfully  predisposing  to  the 
occurrence  of  embolism. 

It  is  sufficient,  for  all  practical  purposes,  to  know  that  such  an  event  may 
occur  after  operations,  without  any  formal  attempt  at  its  solution,  which  the 
present  state  of  the  science  hardly  enables  us  to  do.  Whatever  the  cause 
may  be,  no  efforts  should  be  spared  to  prevent  it.  For  this  purpose,  the 
utmost  care  should  be  taken,  after  all  serious  operations,  not  to  prop  the 
patient  up  in  bed,  or  to  let  him  get  upon  his  feet;  nay,  further,  he  should 
not,  if  he  is  very  weak  or  exhausted,  be  permitted  to  move  about  in  bed,  or, 
in  short,  to  do  anything  calculated  to  induce  syncope,  or  promote  the  occur- 
rence of  embolism.  The  diet  should  be  of  a  suitable  kind,  and  such  medi- 
cine should  be  given  as  shall  have  a  tendency  to  give  tone  and  strength  to 
the  system.  Free  use,  in  particular,  should  be  made  of  brandy  and  milk. 
If  syncope  occur,  the  head  must  immediately  be  placed  low,  and  recourse  be 
had  to  sinapisms  and  stimulating  injections,  to  reassure  the  heart,  although 
this  will  probably  be  in  vain,  especially  if  the  cause  of  the  failure  of  its  action 
be  the  presence  of  a  clot,  either  in  its  own  cavities  or  in  some  vessel.  As  it  is 
impossible  to  foretell,  in  any  given  case,  when  the  patient  may  be  exempt  from 
sudden  death,  after  severe  shock,  or  great  loss  of  blood,  the  precautions  here 
enjoined  should  be  rigidly  observed  until  there  is  reason  to  believe  that  all 
danger  from  this  cause  is  passed. 

j.  The  mortality  of  surgical  operations  is  subject  to  numerous  contingencies, 
some  of  which  have  an  intimate  relation  with  the  patient  himself,  some  with 
the  nature  of  the  injury,  or  accident  necessitating  the  interference,  and  some 
with  the  surgeon,  either  directly  or  indirectly.  It  may  be  assumed,  as  a  gene- 
ral rule,  that  all  the  capital  operations,  as  they  are  termed,  are  attended  with 
a  certain  degree  of  risk  to  life,  while  not  a  few  of  the  minor  or  more  insig- 
nificant ones  have,  from  causes  which  it  is  not  always  easy  to  determine,  a  fatal 
issue._  It  has  been  asserted  by  an  eminent  authority,  Professor  Simpson,  that 
a  patient  who  is  about  to  undergo  a  severe  operation  incurs  as  much  danger 
as  a  soldier  engaged  in  the  most  fierce  and  bloody  battle.  This  is  a  strong 
declaration,  but  I  believe  it  to  be  fully  borne  out  by  facts ;  nevertheless,  it 
must  be  received  with  some  degree  of  reserve.  If  a  man  serves  as  a  forlorn 
hope,  he  will  stand  a  fair  chance  of  being  killed ;  and  so  precisely  with  a 
patient  who  submits  to  the  knife  on  account  of  some  terrible  accident  or  dis- 
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ease.  But  such  cases  constitute  the  exception,  not  the  rule;  under  ordinary 
circumstances,  if  the  system  is  properly  prepared,  and  the  operation  well  per- 
formed, the  surgeon  looks  with  great  confidence  for  a  good  recovery.  If  he 
could  always  select  his  cases,  the  general  result  would  be  very  different.  He 
would  then  not  employ  the  knife  against  his  judgment,  as  a  dernier  resort, 
with  the  certainty  that  there  was  hardly  one  chance  out  of  a  hundred  for  a 
favorable  issue  ;  he  would  let  all  the  bad,  desperate,  or  unpromising  cases 
alone,  to  get  well  or  perish,  as  a  kind  Providence  might  direct.  But  so  long 
as  a  surgeon  has  any  feelings  of  humanity  he  cannot  do  this  ;  he  must  take 
the  good,  bad  and  indifferent  cases  as  they  present  themselves,  and  do  the 
best  he  can  with  them.  It  is  only  when  he  is  guilty  of  neglect,  or  of  serious 
mismanagement,  that  he  should  be  considered  culpable.  He  does  not  expect 
to  save  all ;  he  knows  that  many  must  necessarily  perish,  not  so  much  as  an 
effect  of  the  operation  as  of  the  injury  or  disease  for  which  the  operation  is 
performed,  and  in  attempting  to  estimate  the  probable  result  of  his  inter- 
ference, he  does  not  forget  to  take  into  the  account  the  risk  which  his  patient  is 
obliged  to  incur  from  hemorrhage,  erysipelas,  pyemia,  tetanus  and  other  in- 
tercurrent but  often  unavoidable  affections.  He  is  assured  that  there  is  no 
case,  however  desperate,  that  may  not  recover,  or  one,  however  insignificant, 
that  may  not  perish. 

The  following  tables  will  serve  to  show  what  has  hitherto  been  the  mor- 
tality after  some  of  the  so-called  capital  operations  : — 


Operations. 

Cases. 

Recoveries. 

Deaths. 

Proportion. 

Lithotomy 

7,874 

6,792 

1,082 

1  in  7/s 

Ligation  of  arteries  . 

401 

287 

123 

1  in  34 

Herniotomy 

622 

323 

296 

1  in  2A 

Amputation  of  the  thigh  . 

1,642 

907 

735 

1  in  2} 

But  these  results,  so  humiliating  to  surgery,  refer  chiefly  to  hospital  prac- 
tice, and  can,  therefore,  hardly  be  considered  as  affording  a  fair  average  of 
the  experience  of  the  profession  in  general.  The  great  majority  of  the  most 
desperate  cases,  both  of  injury  and  disease,  in  all  large  towns  and  cities,  find 
their  way  into  public  institutions,  where  they  rapidly  sink  under  the  joint 
influence  of  vitiated  air,  erysipelas,  pyemia,  and  want  of  proper  attendance. 
It  is  a  notorious  fact  that  many  more  patients  recover  after  bad  injuries  and 
severe  operations  in  the  country  than  in  the  city  ;  and,  to  go  no  further,  it 
may  confidently  be  asserted  that  an  experienced  operator  will  lose  fewer 
cases  than  one  who  is  just  commencing  his  career. 
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CHAPTER   XV. 

TLASTIC   SURGEKY. 

Plastic  Surgery  is  that  branch  of  the  subject  which  treats  of  the  resto- 
ration of  lost  parts  by  the  transplantation  of  healthy  integument  from  some 
neighboring  region.  Originally  restricted  to  the  repair  of  the  nose,  it  lias, 
during  the  present  century,  busied  itself,  in  different  ways,  with  the  emenda- 
tion of  various  other  organs,  and  has  thus  greatly  enriched  the  domain  of 
general  surgery  ;  having,  in  fact,  created  a  new  department  of  operative 
medicine,  as  fertile  in  its  resources  as  it  has  already  been  brilliant  in  its  re- 
sults. The  perfection  which  plastic  surgery  has  attained  within  the  last 
twenty  years  is  truly  wonderful,  and  affords  a  striking  evidence  of  the  inge- 
nuity, talent,  and  enterprise  of  the  medical  profession  in  different  parts  of  the 
world.  It  has  literally  been  a  field  of  conquests,  upon  which  have  been 
achieved  some  of  the  proudest  triumphs  of  the  human  mind  in  modern  times. 
Among  the  many  names  that  are  honorably  associated  with  this  department 
of  surgery,  on  account  of  their  persevering  efforts  to  advance  its  interests, 
those  of  Carpue,  Dieffenbach,  Blandin,  Zeis,  Jobert,  Serre,  Liston,  and  Yon 
Amnion,  of  Europe,  and  Pancoast,  J.  M.  Warren,  and  Mutter,  of  this 
country,  hold  deservedly  a  high  rank.  Several  of  these  surgeons  have  com- 
posed able  treatises  on  plastic  surgery,  and  have  thus  indelibly  identified 
their  names  with  its  history. 

Yarious  names  have  been  devised  to  designate  this  branch  of  surgery. 
Thus,  Blandin  denominates  it  autoplasty,  from  a  Greek  compound  literally 
signifying  self-creation.  Another  French  authority,  Mons.  Yelpeau,  prefers 
the  word  anaplasty,  the  true  meaning  of  which  is  reconstruction.  By  others 
the  term  plastic,  from  the  Greek  verb  to  mould,  model,  or  adjust,  is  used,  and 
this  is  perhaps  less  objectionable  than  any  other  ;  at  all  events,  it  possesses 
the  advantage  of  being  easily  understood. 

It  is  exceedingly  probable  that  one  branch  of  plastic  surgery  has  been 
practised  in  India  from  time  immemorial.  In  that  country  the  barbarous 
custom  has  existed  for  ages  of  punishing  certain  classes  of  criminals  by 
cutting  off  their  noses,  and  there  can  be  no  doubt  that  sympathy  for  these 
poor  wretches  gradually  induced  persons  to  turn  their  attention  to  the  means 
of  affording  them  relief.  Hence  arose  rhinoplasty,  or  the  operation  of  making 
new  noses,  pursued  chiefly  by  a  low  order  of  native  priests,  whose  ignorance 
of  the  healing  art  was  too  profound  to  justify  the  idea  that  their  efforts  were 
often  crowned  with  success.  According  to  Galen,  the  ancient  Egyptians 
were  well  acquainted  with  rhinoplasty,  but  self-interest  and  pride  prevented 
them  from  communicating  a  knowledge  of  it  to  other  nations.  Whether  the 
operation  was  ever  performed  in  Greece  and  Rome  history  does  not  inform 
us,  although  it  can  hardly  be  supposed  that,  if  it  had  been,  it  would  have 
been  silent  on  the  subject.  In  Europe  attention  was  first  prominently  drawn 
to  the  restoration  of  lost  parts  by  Gaspar  Taliacotius,  Professor  of  Anatomy 
and  Surgery  in  the  University  of  Bologna.  In  a  work  on  the  subject,  re- 
markable for  its  erudition,  and  the  simplicity  of  its  diction,  published  at 
Yenice,  in  159T,  he  has  described  with  great  minuteness  the  art  of  repairing 
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mutilated  noses,  lips,  and  ears,  illustrated  by  numerous  engravings.  It  bears 
the  title  of  "  De  Curtorum  Chirurgia  per  insitionem,"  and  is  curious  as  fur- 
nishing a  record  of  the  observation  and  experience  of  a  truly  great  surgeon 
soon  after  the  revival  of  learning.  His  practice  must  have  been  very  great 
as  a  rhinoplastic  surgeon,  for  it  is  distinctly  stated  that  patients  visited  him 
from  all  parts  of  Europe.  The  pupils  of  Taliacotius,  settling  in  different 
parts  of  the  continent,  took  great  pains  to  disseminate  a  knowledge  of  the 
operation  among  the  profession,  although  it  does  not  seem  to  have  been  often 
applied  in  practice,  doubtless  from  fear  of  failure.  The  operation,  moreover, 
was  doomed  to  encounter  many  obstacles  from  ridicule,  which  always  exerts 
a  powerful  influence  upon  the  weak  and  prejudiced  in  every  country^  and  not 
unfrequently  has  the  effect  of  throwing  a  new  and  useful  invention  completely 
into  the  shade. 

The  method  of  Taliacotius  consists  in  borrowing  the  required  material 
from  the  arm  ;  the  operation  is  very  tedious  and  complex,  and  has  been 
almost  entirely  superseded  by  the  Indian  method,  in  which  the  flap  is  taken  from 
the  forehead.  These  two  processes  will  be  described  in  their  proper  place. 
Meanwhile,  it  may  be  observed  that  the  Oriental  operation  was  first  success- 
fully performed  in  Europe  in  1814,  by  Mr.  Carpue,  of  London,  who,  in  1816, 
published  an  account  of  this  and  of  another  case,  equally  fortunate.  To 
Dieffenbach,  however,  more  than  to  any  one  else,  is  due  the  merit  of  having 
first  generalized  the  operation,  by  pointing  out  the  sphere  of  its  application. 

The  nomenclature  of  these  plastic  operations  has  assumed  quite  an  im- 
posing character,  from  the  numerous  structures  to  which  they  are  applicable. 
It  is  formed  by  adding  the  word  plasty  to  the  anatomical  name  of  the  part 
concerned,  as  rhinoplasty,  genoplasty,  and  urethroplasty.  Before  I  proceed 
to  speak  of  these  operations  separately,  it  will  be  necessary  to  offer  some 
remarks  of  a  general  nature  respecting  the  causes  which  necessitate  them,  the 
preparation  of  the  system,  the  proper  mode  of  conducting  them,  and  the 
character  of  the  after-treatment. 

The  causes  necessitating  these  operations  are  various  kinds  of  accidents 
and  diseases.  Thus,  in  India,  as  already  stated,  rhinoplasty  is  generally  re- 
quired on  account  of  wilful  mutilation  of  the  nose  as  a  punishment  for  crime ; 
in  Germany,  on  the  contrary,  it  is  often  called  for  on  account  of  injury  sus- 
tained by  the  small  sword  in  duelling.  The  vicious  cicatrices  left  by  burns 
and  scalds  frequently  led  to  the  necessity  of  their  performance  ;  in  fact,  a 
large  field  for  plastic  surgery  has  been  opened  in  this  class  of  lesions,  in  which 
good  service  was  rendered  by  the  late  Dr.  Mutter,  since  attention  was  first 
directed  to  it.  Of  the  various  diseases  which  may  create  a  necessity  for  this 
kind  of  interference,  carcinoma,  struma,  and  syphilis  occupy  the  first  rank, 
these  affections  not  unfrequently  destroying  the  greater  portion  of  the  nose 
and  lip,  and  thus  causing  the  most  disgusting  deformity.  Genoplasty  is  ge- 
nerally required  on  account  of  ulceration  of  the  cheek  from  the  effects  of 
mercury  ;  and  urethroplasty,  in  consequence  of  urinary  fistule,  the  result 
generally  of  stricture  and  abscess. 

Whatever  may  be  the  causes  leading  to  the  necessity  of  these  operations, 
none  should  ever  be  undertaken  without  thorough  preparation  of  the  system, 
extending  through  a  number  of  days,  if  not  several  weeks.  Upon  this  sub- 
ject it  is  impossible  to  insist  too  strongly.  I  have  seen  enough  of  these  cases 
to  satisfy  me  that  too  little  attention  is  paid  to  preliminary  treatment,  and 
that  most  of  the  failures  which  attend  the  procedure  are  due  to  the  neglect 
of  this  precaution,  for  which  there  is  the  less  excuse,  seeing  that  there  is 
never  any  need  of  immediate  interference.  There  is  no  necessity,  unless  the 
patient  is  very  plethoric,  for  the  use  of  the  lancet ;  light  diet,  rest,  and  an 
occasional  purgative  will  generally  suffice  to  bring  down  the  system  to  a 
proper  point  of  tolerance  for  the  approaching  ordeal.     If  the  patient  is  from 
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abroad,  he  must  not  be  molested  until  he  has  recovered  from  his  fatigue,  and 
become  accustomed,  in  some  degree,  to  his  apartment  and  to  those  who  are 
to  attend  to  his  wants.  Above  all,  let  it  be  seen  to  that  his  room  is  spacious, 
cheerful,  and  well-ventilated.  If  the  weather  be  cold,  the  temperature  must 
be  regulated  by  the  thermometer,  uniformity  in  this  respect  being  of  para- 
mount importance  to  the  success  of  the  enterprise.  No  operation  of  this 
kind  should  be  undertaken  in  the  heat  of  summer. 

It  is  hardly  necessary  to  state  that  no  plastic  operation  should  ever  be 
attempted  so  long  as  the  disease  necessitating  it  is  not  completely  eradicated 
from  the  part  and  system.  It  would  be  the  height  of  folly,  for  example,  to 
undertake  the  restoration  of  a  nose  lost  in  consequent  of  constitutional 
syphilis  if  there  were  any  traces  of  this  affection,  in  any  portion  of  the  body, 
however  remote,  or  however  distantly  connected  with  the  disfigured  organ ; 
for  there  could  be  no  possible  guarantee  here  that  the  disease  might  not 
attack  the  new  nose  or  the  adjoining  parts  of  the  old,  and  so  frustrate  the 
design  of  the  surgeon.  Besides,  even  supposing  that  such  an  untoward 
occurrence  did  not  take  place,  still,  it  would  be  improper  to  operate,  because 
the  subjects  of  this  disease  are  not  only  very  prone  to  erysipelas  but  wounds 
in  them  generally  unite  with  more  difficulty  than  in  healthy  persons.  The 
same  remarks  apply  to  struma,  although  I  have  great  doubts  whether  this 
disease,  by  itself,  ever  destroyed  any  nose,  ear,  or  lip.  The  mischief  that  is 
so  often  ascribed  to  it  is  nearly  always  done  by  syphilis,  or  by  a  combination 
of  these  affections  from  the  transmission  of  the  two  poisons  from  the  parent 
to  the  offspring.  It  is  different  with  carcinoma.  Here  the  plastic  opera- 
tion may,  in  general,  be  performed  immediately  after  the  excision  of  the 
specific  disease. 

The  manner  of  performing  the  operation  relates  to  the  position  of  the 
patient,  the  surgeon,  and  the  assistants  ;  the  administration  of  chloroform ; 
the  mode  of  selecting,  making,  and  fastening  the  flaps  ;  and  several  other 
circumstances  which  it  is  not  necessary  to  specify. 

If  the  operation  be  very  simple,  and  likely  to  be  soon  over,  the  patient 
may  sit  up  ;  otherwise  he  should  lie  down,  his  head  and  shoulders  being  pro- 
perly supported  by  pillows.  The  surgeon  and  the  assistants  should  dispose 
themselves  in  such  a  manner  as  may  seem  most  useful  for  the  prompt  and 
successful  execution  of  the  operation.  An  anaesthetic  is  proper  in  almost 
every  case,  since  the  operation  is  frequently  not  only  very  tedious,  but  it  is 
always  desirable  that  the  patient  should  be  as  passive  as  possible  while  it  is 
in  progress. 

There  are,  as  has  already  been  stated,  two  points  from  which  the  integu- 
ment may  be  transplanted  for  filling  up  the  chasm  in  the  mutilated  organ ; 
either  from  the  immediate  vicinity  of  the  part,  or  from  a  distance.  Thus,  in 
making  a  new  nose,  or  mending  an  old  one,  the  flap  may  be  taken  from  the 
forehead,  according  to  the  Indian  method  ;  or,  if  the  gap  be  very  small,  even 
from  the  cheek,  at  a  still  shorter  distance  from  the  nose.  Or  the  surgeon, 
adopting  the  plan  of  Taliacotius,  now  known  as  the  Italian  operation,  may 
borrow  the  necessary  material  from  the  arm,  although  this  method,  owing  to 
its  tedious  and  complicated  character,  has  become  almost  obsolete.  In  some 
cases  the  flap  is  obtained  by  a  kind  of  migratory  process,  being  successively 
transferred  from  one  region  to  another  until  it  reaches  its  final  destination. 
Houx,  in  this  manner,  attempted  to  close  an  opening  in  the  cheek,  by  in- 
serting a  piece  of  the  lower  lip  into  the  upper,  and,  after  a  time,  when  the 
parts  had  contracted  thorough  adhesions  and  become  accustomed  to  each 
other,  transferring  it  to  the  place  which  it  was  intended  permanently  to  oc- 
cupy. Such  a  procedure  would,  seem,  at  first  sight,  to  be  puerile,  but  upon 
reflection  it  will  readily  be  seen  that  cases  might  arise  where  it  would  not 
only  be  justifiable  but  very  proper. 
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However  obtained,  it  is  important  that  the  integument  should,  if  possible, 
he  perfectly  sound  ;  free,  not  only  from  disease,  but  from  scars.  The  import- 
ance of  attention  to  this  rule  is  too  obvious  to  require  comment.  A  cicatrice, 
having  only  a  low  vitality,  is  extremely  apt  to  slough  when  transplanted. 
A  sickly  graft  cannot  take  root  on  a  sound  bough,  nor  will  a  diseased  bough 
permit  the  growth  of  a  sound  graft.  To  unite  and  maintain  their  future 
relations,  both  must  be  healthy.  Another  point  of  consequence  is  that  the 
flap  should  be  as  destitute  as  possible  of  hair;  for,  although  it  might  be 
divested  of  this  after  it  has  grown  fast  in  its  new  position,  yet  it  is  always 
best  not  to  incur  any  risk  of  unseemliness  from  this  source. 

The  size  of  the  flap  must,  as  a  general  rule,  be  at  least  one-third  larger 
than  the  opening  which  it  is  intended  to  cover,  to  allow  for  the  necessary 
shrinkage.  If  the  integument  be  very  thick  the  contraction  will  be  less  than 
under  opposite  circumstances,  but  even  here  it  is  well  for  the  surgeon  to  be 
on  his  guard,  lest,  when  the  cure  is  completed,  the  result  should  disappoint 
him.  The  shrinkage  is  always  gradual,  and  generally  continues  for  many 
months  after  the  operation,  the  part  gaining  in  thickness  and  density  what  it 
loses  in  circumference. 

The  shape  of  the  flap  must  accurately  correspond  with  that  of  the  gap 
which  it  is  destined  to  close.  Hence  the  best  plan  is  always  to  define  its 
outline  before  the  operation  by  means  of  a  pattern,  placed  upon  the  surface 
whence  the  integument  is  to  be  taken,  and  marked  off  with  ink,  nitrate  of 
silver,  or,  what  is  better  than  either,  tincture  of  iodine. 

The  composition  of  the  flap  is  a  matter  of  importance.  It  should  consist 
merely  of  skin  and  areolar  tissue,  with  a  small  quantity  of  adipose  substance; 
muscular  fibre,  nerves,  and  veins  being  carefully  excluded.  The  presence  of 
a  thin  layer  of  fat  is  always  conducive  to  the  preservation  of  the  flap,  as  it 
tends  to  protect  the  subcutaneous  vessels,  and  facilitate  adhesion.  A  large 
pedicle  must  always  be  left,  otherwise  the  part  may  die  from  inadequate 
supply  of  blood  and  nervous  fluid.  No  lai-ge  artery  should  be  embraced  in 
it,  as  this  would  convey  more  blood  into  it  than  would  be  required  for  its 
nutrition,  or  than  the  veins  could  return. 

These  preliminaries  being  disposed  of,  the  surgeon  is  ready  to  begin  the 
operation.  With  a  sharp  scalpel  he  now  pares  the  edges  of  the  part  to  be 
repaired,  vivifying  them  with  great  accuracy,  and  removing  all  redundant  and 
callous  matter  ;  or  he  may  first  dissect  up  the  flap,  and  do  the  paring  after- 
wards, as  fancy  or  convenience  may  dictate.  In  executing  this  step  of  the 
operation,  great  care  must  be  taken  not  to  press  or  pinch,  either  with  the 
finger  or  forceps,  any  portion  of  the  flap  or  old  skin,  but  to  leave  everything 
in  as  natural  a  condition  as  possible,  since  nothing  will  so  readily  promote 
reunion.  The  edges  may  be  bevelled  off  or  cut  straight,  according  to  circum- 
stances, as  will  be  more  particularly  described  hereafter.  The  dissection  is 
frequently  attended  with  smart  hemorrhage,  but  the  rule  is  never  to  apply 
any  ligature  to  the  flap,  lest  it  should  interfere  with  the  adhesive  process, 
although  any  vessel  that  may  spirt  on  the  wound  should  at  once  be  secured, 
and  the  wound  itself  promptly  closed  by  suture.  More  or  less  gaping  will 
of  course  remain,  but  it  is  astonishing  how  small  a  cicatrice  is  usually  left 
even  in  the  most  extensive  lesions  of  this  description. 

All  bleeding  having  ceased,  the  flap  is  gently  sponged,  and  accurately 
stitched  to  the  edges  of  the  chasm  which  it  is  designed  to  close.  The  most 
eligible  suture  will  be  found  to  be  the  interrupted,  with  an  interval  of  from 
two  to  three  lines  between  the  threads,  the  ends  being  tied  with  a  slip-knot 
over  a  narrow  roll  of  adhesive  plaster.  The  advantage  of  this  procedure  is 
that  the  suture  may  be  loosened  at  any  time  if  it  be  found  to  be  too  tight. 
Much  harm  is  often  done  by  placing  the  stitches  too  closely,  the  effect  being 
to  cut  off  the  circulation.    The  twisted  suture  is  objectionable  for  the  reason, 
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first,  that  the  needles  are,  iii  many  places,  difficult  of  introduction,  and, 
secondly,  that  they  are  liable  to  cause  too  great  a  degree  of  tension.  The 
grooved  suture,  so  happily  used  in  plastic  surgery  by  Professor  Pancoast, 
will  be  described  in  connection  with  rhinoplasty,  to  which  it  is  more  particu- 
larly applicable. 

The  dressing  is  completed  by  covering  the  edges  of  the  newly  related  parts 
with  lint,  spread  with  simple  cerate,  or  wet  with  olive  oil,  in  order  to  prevent 
them  from  becoming  dry  and  shrivelled,  an  effect  which  is  very  liable  to  hap- 
pen when  this  precaution  is  not  duly  attended  to.  The  surface  of  the  flap 
may  be  protected  with  dry  lint,  or,  what  is  generally  preferable,  be  exposed 
to  the  air.  If  it  is  very  large,  it  will  be  necessary  to  confine  it  lightly  in  its 
place  with  adhesive  plaster  and  a  bandage,  but  anything  like  firm  pressure 
must  be  carefully  avoided.  The  wound  from  which  the  flap  has  been  bor- 
rowed is  dressed  with  cold  water,  and  a  similar  application  may  be  made  to 
the  amended  organ  if  appearances  indicate  that  there  is  a  likelihood  of  over- 
action.  The  operation  being  completed,  the  part  is  kept  at  rest  in  a  relaxed 
and  elevated  position  ;  a  light,  cooling  diet  is  enjoined  ;  and  the  air  of  the 
apartment  is  carefully  regulated  by  the  thermometer,  an  equable  temperature 
being  of  the  greatest  consequence  to  the  welfare  both  of  the  part  and  system. 
A  fall  anodyne  is  given  the  moment  the  patient  is  put  to  bed  ;  but,  if  things 
go  on  well,  the  bowels  must  not  be  disturbed  under  forty-eight  hours,  when 
they  may  be  opened  by  a  cooling  laxative. 

The  sutures  may  be  removed,  on  an  average,  from  the  third  to  the  fifth 
day;  but  so  long  as  they  are  doing  well  they  should  not  be  disturbed,  and 
there  are  few  cases  in  which  it  is  proper  to  take  them  all  away  at  once.  Great 
attention  to  cleanliness  must  be  observed,  and  the  best  mode  of  effecting  this 
is  to  irrigate  the  parts  occasionally  with  the  syringe. 

If  undue  swelling  and  discoloration  arise,  the  patient  must  be  promptly 
bled  and  purged,  and  such  local  means  employed  as  shall  be  best  calculated 
to  meet  the  emergency  of  the  case.  Leeches  may  be  applied  to  the  neigh- 
borhood of  the  flap,  but  not  to  the  flap  itself  for  fear  of  exciting  erysipelas. 
Occasionally,  a  considerable  flow  of  blood  may  be  obtained  by  slightly  lifting 
the  flap  at  one  or  more  points,  the  bleeding  being  encouraged  with  a  sponge 
and  warm  water. 

The  great  danger  after  an  operation  of  this  kind  is  erysipelas,  which  may 
be  so  considerable  as  to  destroy  not  only  the  flap  but  also  the  patient.  Such 
an  occurrence  should  be  promptly  met  by  the  topical  use  of  dilute  tincture  of 
iodine,  and  by  appropriate  internal  remedies,  especially  quinine  and  iron  ; 
aided,  if  there  be  any  tendency  to  a  typhoid  state  of  the  system,  by  stimulat- 
ing drinks  and  a  generous  diet.  Now  and  then  a  patient  is  lost  by  pyemia, 
but  such  an  event  is  fortunately  very  uncommon.  Gangrene  of  the  flap,  either 
from  inadequate  nutrition,  over-action,  or  undue  constriction,  occasionally 
occurs,  and  destroys  the  success  of  the  operation. 

For  a  time  the  flap  remains  pale  and  cold,  but  these  symptoms  soon  subside, 
and  are  succeeded  by  a  bluish  appearance  and  an  increase  of  temperature. 
The  circulation  is  evidently  temporarily  embarrassed,  the  arteries  conveying 
blood  faster  to  the  part  than  the  veins  can  remove  it.  Hence  a  certain  de- 
gree of  stagnation  ensues,  followed  by  a  bluish,  threatening  condition  of  the 
part,  which,  however,  soon  disappears  spontaneously.  Natural  sensation 
does  not  return  for  a  long  time ;  it  begins  first  along  the  edges  of  the  flap, 
and  thence  gradually  extends  over  the  rest  of  its  surface.  For  the  first  few 
months  the  transplanted  skin  may  appear  unnaturally  large  and  unseemly ; 
gradually,  however,  it  becomes  smaller  and  smaller,  and  eventually  may  shrink 
so  much  as  to  answer  but  imperfectly  the  objects  of  the  operation. 
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CHAPTER    XVI. 

SUBCUTANEOUS    SURGERY. 

Subcutaneous  Surgery  is  one  of  the  creations  of  modern  times,  due 
chiefly  to  the  genius  and  intrepidity  of  one  man,  Dr.  Louis  Stromeyer,  of 
Hanover,  who  was  the  first  to  practise,  upon  a  rational  and  philosophical 
plan,  a  subcutaneous  operation,  the  undertaking  consisting  in  the  division  of 
the  tendo  Achillis  for  the  cure  of  club-foot.  The  operation  was  performed 
in  February,  1831,  and  eventuated  in  the  complete  restoration  of  the  use  of 
the  limb.  Prior  to  this  period  several  attempts  had  been  made,  by  different 
surgeons,  as  Lorenz,  Thilenius,  Michaelis,  Sartorius,  and  Delpech,  to  relieve 
this  complaint,  but  they  had  all  signally  failed,  simply  because  they  had  not 
been  based  upon  correct  scientific  principles.  The  results  of  Dr.  Stromeyer's 
observations  and  experiments  were  given  to  the  profession  in  1838,  in  a  vol- 
ume replete  with  interest,  entitled  Contributions  to  Operative  Orthopaedic 
Surgery,  in  which  he  has  described,  with  circumstantial  minuteness,  the  pro- 
per method  of  dividing  the  different  tendons  concerned  in  the  production  of 
the  various  distortions  of  the  foot,  with  an  account  of  the  after-treatment. 

Since  the  publication  of  Stromeyer,  the  domain  of  subcutaneous  surgery 
has  been  greatly  enlarged,  by  the  application  of  its  principles  to  other  parts 
of  the  body,  for  the  relief  of  which  it  has  already  performed  the  most  valua- 
ble services.  Dieffenbach,  in  1839,  gave  it  a  new  impulse  by  devising  the 
operation  for  strabismus,  which,  although  not  practised  by  him  subcutaneously, 
did  much  to  inspire  new  confidence  in  the  procedure,  and  to  awaken  a  new 
interest  in  its  application.  Soon  afterwards,  however,  the  section  of  the 
muscles  of  the  eye  was  performed  without  external  wound,  and  the  operation, 
originally  suggested  by  Guerin,  seems  to  be  growing  more  and  more  in  favor 
with  the  profession.  The  latter  surgeon  has  extended  the  subcutaneous 
practice  to  the  treatment  of  lateral  curvature  of  the  spine,  by  the  division  of 
the  muscles  of  the  back ;  and,  at  a  more  recent  period  still,  it  has  been  ap- 
plied to  the  relief  of  numerous  other  affections,  which  would  hardly  admit  of 
cure  in  any  other  manner.  Among  the  more  important  operations  which 
have  grown  out  of  this  branch  of  surgery  are  the  removal  of  cartilaginous 
bodies  from  the  joints,  the  radical  cure  of  hernia,  the  reduction  of  chronic 
dislocations,  the  evacuation  of  abscesses,  the  cure  of  anchylosis,  and  the  ob- 
literation of  serous  cavities.  Too  short  a  time  has  elapsed  since  the  discovery 
of  subcutaneous  surgery  to  enable  us  to  form  a  just  estimate  of  its  limits,  or 
the  extent  to  which  it  may  with  propriety  be  carried  in  practice  ;  but  it  is 
not  difficult  to  perceive  that  in  a  field  affording  such  unbounded  opportuni- 
ties for  the  exhibition  of  display  and  selfishness,  much  abuse  must  creep  in, 
which  time  alone  will  be  able  to  rectify. 

The  practice  of  subcutaneous  surgery  is  founded  upon  the  great  law  that 
all  wounds  and  injuries  occurring  without  an  opening  in  the  integument  unite 
with  very  little,  or,  according  to  some,  with  no  inflammation,  and  with  no 
suppuration,  differing  thus  essentially  from  similar  lesions  accompanied  with 
a  solution  of  continuity  of  the  skin,  which  are  always  followed  by  considerable 
inflammation,  and  also  very  frequently,  if  not  generally,  by  a  discharge  of 
pus.  This  law,  which  is  now  universally  recognized  by  surgeons,  was  clearly 
vol.  i 34 
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enunciated  by  Mr.  John  Hunter,  in  his  writings,  near  the  close  of  the  last 
century,  but  did  not  attract  the  serious  attention  of  his  countrymen  until 
within  a  very  recent  period ;  not,  indeed,  until  the  facts  of  the  subcutaneous 
section  had  been  placed  upon  a  firm  and  immutable  basis  by  the  practitioners 
of  the  continent  of  Europe.  The  idea  of  the  illustrious  Englishman  lay  in 
his  writings,  like  a  pebble  upon  the  sea  shore,  often  seen  but  never  observed, 
until  accident  directed  attention  to  it  years  after  the  establishment,  by  others, 
of  the  great  principles  which  he  had  so  clearly  enunciated.  One  reason, 
perhaps  the  chief  one,  of  this  was  that  he  himself  had  never  performed  a 
subcutaneous  operation  :  if  he  had,  there  is  certainly  no  evidence  of  the  fact 
in  any  of  his  writings.  The  only  passage  in  his  works  which  has  any  rele- 
vancy to  the  present  subject  is  the  following:  "  The  injuries  done  to  sound 
parts,  I  shall  divide  into  two  sorts,  according  to  the  effects  of  the  accident. 
The  first  kind  consists  of  those  in  which  the  injured  parts  do  not  communi- 
cate externally,  as  concussions  of  the  whole  body  or  of  particular  parts, 
strains,  bruises,  and  simple  fractures,  either  of  bone  or  tendon,  which  form  a 
large  division.  The  second  consists  of  those  which  have  an  external  com- 
munication, comprehending  wounds  of  all  kinds,  and  compound  fractures. 
Bruises  which  have  destroyed  the  life  of  the  part  may  be  considered  as  a 
third  division,  partaking,  at  the  beginning,  of  the  nature  of  the  first,  but 
finally  terminating  like  the  second.  The  injuries  of  the  first  division,  in 
which  the  parts  do  not  communicate  externally,  seldom  inflame,  while  those 
of  the  second  commonly  both  inflame  and  suppurate."  It  is  evident,  from 
the  tenor  of  this  passage,  that  Mr.  Hunter  had  carefully  studied  the  influence 
of  the  air  upon  the  effects  of  wounds,  but  it  is  not  very  clear,  from  aught 
that  appears  in  it,  that  he  had  any  conceptions  whatever  of  the  nature  of  sub- 
cutaneous surgery,  properly  so  called. 

Several  of  what  are  now  dignified  as  subcutaneous  operations  have  been 
performed  for  a  long  time.  The  mode  of  evacuating  chronic  abscesses  by  a 
valvular  incision,  first  practised  by  Mr.  Abernethy,  early  in  the  present  cen- 
tury, legitimately  belongs  to  this  division  of  surgery,  its  object,  as  clearly 
enunciated  by  the  originator,  being  the  exclusion  of  the  air,  it  being  well 
known  that  the  contact  of  this  fluid  with  the  pus  in  the  interior  of  the  sac 
was  the  cause  of  the  excessive  local  and  constitutional  disturbance  which  so 
often  followed  the  old  mode  of  opening  these  collections.  Of  the  value  of 
this  procedure  there  can  be  no  doubt,  although  the  class  of  cases  which  it  is 
intended  to  relieve  is,  from  their  very  nature,  unfortunately  too  often  fatal. 
The  operation  of  dividing  the  stricture  in  strangulated  hernia,  external  to 
the  sac,  originated  with  J.  L.  Petit  upwards  of  a  century  ago,  but  has  only 
of  late  years  received  the  attention  it  merits.  Some  of  the  English  practi- 
tioners, commencing  with  Mr.  Aston  Key,  have  recently  bestowed  much  at- 
tention upon  the  subject,  and  have  adduced  a  body  of  testimony  in  its  favor 
highly  flattering  to  this  mode  of  treatment.  The  object  of  the  operation, 
whose  advantages  and  disadvantages  will  be  considered  in  their  appropriate 
place,  is,  by  relieving  the  bowel  subcutaneously,  to  guard  against  the  occur- 
rence of  the  severe  inflammation  which  so  frequently  attends  the  ordinary 
procedure,  even  in  the  hands  of  the  best  surgeons.  The  injection  of  hydro- 
cele with  irritating  fluids,  as  suggested  by  Sir  James  Earle,  early  in  the  pre- 
seut  century,  is  another  instance  of  a  subcutaneous  operation,  which  has 
long  been  familiar  to  the  profession,  and  been  practised  by  every  enlightened 
surgeon  in  Europe  and  America.  Some  recent  writers  have  gone  so  far  as 
to  class  the  use  of  the  seton  in  the  treatment  of  ununited  fracture  among  the 
expedients  of  subcutaneous  surgery  ;  such  an  application  is  certainly  carry- 
ing this  department  altogether  beyond  its  legitimate  limits,  and  is  therefore 
calculated  to  do  the  subject  much  harm  by  giving  to  it  a  wrong  direction. 
The  wound  made  by  a  seton  is,  to  all  intents  and  purposes,  an  open  wound, 
followed  not  only  by  high  inflammation  but  by  profuse  suppuration  ;  occur- 
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rences  which  it  is  the  peculiar  province  of  subcutaneous  surgery  to  guard 
against.  A  better  example  of  a  subcutaneous  operation,  performed  for  the 
relief  of  ununited  fracture,  is  the  division  without  wound,  by  means  of  a  long, 
slender  knife,  of  the  soft  tissues  which  form  around  the  ends  of  the  broken 
bone,  the  raw  surfaces  being  afterwards  approximated  and  maintained  by  ap- 
propriate apparatus. 

On  the  whole,  regarding  subcutaneous  surgery  in  its  legitimate  appli- 
cation, it  appears  to  me  that  the  cases  to  which  it  is  adapted  are  susceptible 
of  being  arranged  under  the  following  heads  :  1.  Cases  involving  the  division 
of  tendons,  muscles,  and  aponeuroses  for  the  relief  of  various  distortions,  as 
club-foot,  club-hand,  spinal  curvature,  and  strabismus  ;  the  reduction  of  dis- 
locations, especially  those  of  the  foot ;  and  the  cure  of  anchylosis  of  the  joints, 
depending  upon  contraction  of  the  soft  parts.  2.  Operations  for  the  radical 
cure  of  hernia,  whether  by  puncture  or  injection  ;  and  division  of  the  stricture 
in  strangulated  hernia  external  to  the  sac.  3.  The  evacuation  of  chronic 
abscesses  and  of  purulent,  serous,  and  sanguineous  collections  of  the  chest 
and  other  cavities,  by  a  valve-like  opening  of  the  skin.  4.  The  withdrawal 
of  cartilaginous  concretions  from  the  joints,  as  originally  suggested  by  Goy- 
rand  and  Syme.  5.  Operations  for  obliterating  serous  cavities,  when,  in 
consequence  of  inflammation,  they  become  occupied  by  serous  fluid  ;  as  the 
vaginal  tunic  of  the  testicle,  certain  synovial  burses,  especially  those  about 
the  hand  and  wrist,  and  various  adventitious  cysts,  particularly  those  which 
are  so  liable  to  form  in  the  neck  in  connection  with  the  thyroid  gland.  6. 
The  comminution,  by  the  knife,  of  diseased  lymphatic  ganglions,  the  incision 
of  inflamed  periosteum,  and  the  division  of  morbid  adhesions,  as  those  exist- 
ing in  chronic  luxations,  in  depressions  of  the  nose,  and  similar  affections. 
7.  Forced  extension  of  anchylosed  joints,  rendered  so  by  the  formation  of 
fibro-ligamentous  bands.  8.  The  subcutaneous  obliteration  of  nevi  or  vas- 
cular tumors,  by  ligature  or  injection.  9.  The  operation  for  the  radical 
cure  of  varicocele. 

The  mode  of  operating  for  subcutaneous  purposes  must  vary  of  course  ac- 
cording to  the  particular  indication  which  it  is  designed  to  fulfil.  Whatever, 
however,  the  object  may  be,  the  rule  is  to  make  as  small  an  external  wound 
as  possible,  consisting,  in  fact,  rather  of  a  puncture  than  an  incision,  for  it  is 
ever  to  be  borne  in  mind  that  one  of  the  cardinal  aims  of  every  procedure  of 
the  kind  is  the  exclusion  of  the  air.  The  knife  with  which  the  operation  is 
performed  must  therefore  always  be  very  narrow,  sharp-pointed,  and  rather 
short,  a  length  of  edge  from  half  an  inch  to  an  inch  being  a  good  average. 
The  annexed  sketch,  fig.  155,  represents  the  knife  which  I  have  long  been 
in  the  habit  of  using  in  all   my 

subcutaneous   operations.      Such  Fig-  155- 

an  instrument  is  generally  much 
more  manageable  than  a  longer 
one,  while  one  of  greater  width 

would  make  too  large  an  opening.  Tenotome. 

If  the  object  be  to  evacuate  an 

abscess,  a  medium-sized  trocar  may  be  used,  the  skin  having  been  previously 
divided  with  a  bistoury.  The  instrument  is  then  passed  for  a  variable  dis- 
tance— usually  from  an  inch  to  an  inch  and  a  half — through  the  subcutaneous 
cellular  tissue,  when  its  point  is  plunged  into  the  pyogenic  pouch,  its  en- 
trance being  denoted  by  the  want  of  resistance  and  the  escape  perhaps  of  a 
few  drops  of  thin  pus.  In  extracting  cartilaginous  concretions  from  the 
joints,  a  delicate  knife  is  carried  along  under  the  integument  through  the 
capsular  ligament  and  synovial  membrane,  which  are  then  divided  to  a  suffi- 
cient extent  to  admit  of  the  displacement  of  the  morbid  growth,  previously 
fixed  by  the  thumb  and  fingers,  into  the  cellular  substance  external  to  the 
articulation,  from  which,  after  the  wound  is  healed,  it   is  removed  by  a 
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secondary  operation.  The  operation  for  the  radical  cure  of  hernia,  requiring 
instruments  of  particular  construction  and  use,  will  be  described  in  its  proper 
place,  and  so  in  regard  to  several  other  procedures  which  cannot  be  noticed 
here. 

All  operations  of  this  kind  should  be  performed  with  great  gentleness  and 
care  ;  and  whenever  this  is  done  there  will  be  no  risk  either  of  severe  inflam- 
mation, or  of  the  division  of  any  important  vessels,  nerves,  or  other  structures 
not  concerned  in  the  particular  affection  for  the  relief  of  which  the  procedure 
is  undertaken.  I  do  not  agree  with  those  who  maintain  that  tendons  and 
other  textures  may  be  cut  without  the  operation  being  followed  by  inflamma- 
tion ;  on  the  contrary,  I  believe  that  a  certain  degree  of  incited  action  is 
present  in  every  instance,  and  if  this  view  of  the  case  be  correct  it  proves 
how  important  it  is  that  it  should  be  kept  within  proper  limits.  This  sub- 
ject, however,  will  again  be  adverted  to  in  speaking  of  tenotomy.  In  general, 
the  little  puncture  made  in  the  operation  unites  in  a  few  hours,  while  the 
gap  which  intervenes  between  the  retracted  ends  of  the  divided  structures  is 
gradually  filled  up  by  plastic  matter,  which  is  eventually  converted  into 
analogous  tissue. 

Most  subcutaneous  operations  are  nearly  bloodless,  and  this  circumstance 
constitutes  one  of  their  great  peculiarities.  While  open  wounds  always  bleed 
to  a  greater  or  less  extent,  those  made  beneath  the  skin  by  a  narrow,  sharp- 
pointed  knife,  used  with  proper  care,  are  almost  free  from  hemorrhage.  In 
dividing  the  tendo  Achillis  for  club-foot,  frequently  not  more  than  a  few  drops 
of  blood  are  lost.  As  to  shock,  or  serious  depression  of  the  nervous  system, 
consequent  upon  such  an  operation,  such  an  occurrence  is  never  wituessed. 
The  proceeding,  however,  is  not  always  free  from  pain,  especially  during  the 
efforts  which  are  sometimes  required  to  straighten  the  affected  part  after  the 
division  of  the  faulty  structures ;  and  hence  it  is  often  useful  to  administer 
an  anaesthetic,  the  more  so,  because  this  not  only  prevents  suffering,  but,  by 
rendering  the  patient  passive,  gives  the  surgeon  a  more  complete  control 
over  his  own  movements. 

Active  preparatory  treatment  is  rarely  required  in  these  operations.  I 
have  frequently  performed  the  most  extensive  tenotomy  at  my  clinic  upon 
children  whom  I  had  seen  for  the  first  time  only  an  hour  before,  and  yet  in  no 
instance,  so  far  as  I  have  been  able  to  learn,  have  any  bad  effects  followed. 
The  operations,  however,  for  the  radical  cure  of  hernia,  for  breaking  up  ad- 
hesions in  anchylosis,  for  the  removal  of  cartilaginous  bodies  from  the  joints, 
and  for  the  relief  of  some  other  affections,  always  demand  more  or  less  atten- 
tion of  this  kind. 

The  after-treatment,  for  the  first  few  days,  is  generally  very  simple.  As 
soon  as  the  operation  is  over,  the  little  wound  is  covered  with  adhesive  strips, 
to  exclude  the  air,  and  the  part,  surrounded  by  a  bandage,  is  maintained  in 
a  perfectly  easy,  quiet  position.  If  active  inflammation  arise,  which,  however, 
will  seldom  be  the  case,  the  usual  antiphlogistics  must  be  employed.  After 
nearly  all  of  these  operations  suppuration  must  be  prevented  at  all  hazard. 

When  the  operation  has  been  practised  for  the  relief  of  some  deformity,  as 
club-foot  or  spinal  curvature,  the  cutting  constitutes  only  a  trivial  part  of  the 
proceeding.  The  great  care  and  trouble  of  the  case  come  afterwards,  in  the 
fitting  and  wearing  of  the  necessary  apparatus.  It  is  usually  recommended 
that  no  apparatus  should  be  used  until  after  the  lapse  of  several  days,  and 
this,  as  a  general  rule,  will  be  found  to  be  the  best  practice.  I  have,  how- 
ever, in  many  cases,  so  far  deviated  from  this  rule  as  to  confine  the  affected 
limb  at  once,  and  usually  without  any  disadvantage.  Indeed,  I  have  latterly 
thought  that  this  ought  to  be  the  rule,  and  the  delay  the  exception.  As  this 
subject,  however,  will  have  to  be  considered  in  connection  with  the  various 
operations  to  which  it  relates,  any  further  remarks  upon  it  here  would  be  out 
of  place. 
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CHAPTER    XVII. 

AMPUTATIONS    IN    GENEKAL. 

SECT  I. — INTRODUCTORY  CONSIDERATIONS. 

The  word  amputation  was  formerly  employed,  and  is  occasionally  even  yet, 
to  signify  the  removal  of  various  kinds  of  tumors  ;  thus,  many  of  the  older 
writers  speak  of  amputation  of  the  breast,  amputation  of  the  jaw,  aud  ampu- 
tation of  the  scrotum.  At  the  present  day,  however,  the  term  excision  is' 
generally  used  as  more  appropriate  in  connection  with  these  procedures,  while 
that  of  amputation  is  applied  exclusively  to  operations  for  the  removal  of  the 
limbs  whether  in  their  continuity  or  at  their  articulations. 

I  cannot  agree  with  those  who  have  denounced  amputations  as  a  disgrace 
to  surgery ;  it  is  only  when  they  are  performed  unnecessarily  that  they  ought 
to  be  stigmatized  by  the  profession  and  the  public  as  an  evil.  Every  pursuit 
is  liable  to  abuse,  to  sins  of  omission  and  commission,  and  it  would  be  strange 
if  limbs  were  not  occasionally  cut  off  that  might,  under  judicious  management, 
have  been  saved.  To  denounce  amputations,  and  to  declare  that  they  afford 
evidence  only  of  the  impotency  and  imperfection  of  our  art,  is  to  take  a  very 
narrow  and  erroneous  view  of  the  subject.  It  is  not  intended,  as  far  as  our 
own  feeble  powers  of  reflection  enable  us  to  comprehend  the  matter,  that  man 
should  be  able  to  cure  every  disease  to  which  "flesh  is  heir."  There  are 
many  maladies,  as  well  as  accidents,  which  are  of  necessity  mortal ;  lesions 
which  no  human  agency  can  repair  or  remedy.  Who  can  save  a  limb  that 
has  been  mangled  and  cut  to  pieces  by  the  passage  of  a  railway  car,  by  the 
explosion  of  a  steamboat  boiler,  by  the  fierce  contact  of  a  cannon  ball,  or  by 
a  fall  from  the  top  of  a  house  down  upon  a  heap  of  stones  ?  Where  is  the 
surgeon  that  can  prevent  mortification  from  a  burn  that  has  charred  the  flesh, 
from  a  cold  that  has  completely  frozen  the  toes  and  feet,  or  from  a  malignant 
pustule  that  has  inoculated  all  the  tissues  of  an  extremity  ?  Is  surgery  to  be 
held  responsible  because  it  cannot  cure  cancer  of  the  bones,  scrofula  of  the 
joints,  and  aneurism  of  the  thigh  and  leg  ?  So  far  from  imputing  blame  to 
it  in  these  and  similar  cases,  we  should  be  grateful  for  the  assistance  which  it 
is  capable  of  affording  us  as  a  means  of  relieving  suffering  and  prolonging  life. 
It  is  under  such  circumstances,  in  particular,  that  we  can  best  appreciate  its 
great  and  inestimable  value.  If  it  were  not  for  the  merciful  interposition 
here  of  the  knife,  such  cases  would  inevitably  be  doomed  to  a  rapid  and 
miserable  death.  Mortification  would  speedily  do  its  work,  the  cancerous 
tumor  would  steadily  spread  and  finally  ulcerate,  forming  a  frightful,  disgust- 
ing, and  painful  mass  of  disease,  and  the  scrofulous  joint  would  soon  wear 
out  the  system  by  hectic  irritation.  It  is  a  sad  thing  to  lose  a  limb,  but  it 
is  also  a  sad  thing  to  die ;  and  what  rational  being,  if  he  could  have  his 
choice,  would  not  rather  part  with  an  extremity  than  with  his  life  ?  No 
humane,  enlightened,  and  conscientious  surgeon  will  ever  resort  to  amputa- 
tion without  being  satisfied  of  its  entire  and  perfect  necessity  ;  if  he  is  young 
and  inexperienced,  he  will  be  sure  to  avail  himself  of  the  best  counsel  within 
his  reach,  while,  if  he  is  thrown  upon  his  own  resources,  he  will  not  fail  to 
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give  the  case  all  the  consideration  and  reflection  that  his  own  knowledge, 
wisdom,  and  judgment,  may  enable  him  to  bring  to  his  aid  for  the  relief  of 
the  poor  sufferer  whom  he  is  obliged  to  mutilate  in  order  that  he  may  rescue 
his  life  from  the  dangers  which  threaten  him.  I  know  of  no  operation  which 
I  approach  with  so  much  reluctance  as  the  amputation  of  a  limb,  or  one  which 
gives  me  more  real  pain.  To  cut  off  an  arm  at  the  shoulder  on  account  of 
an  incipient  cancerous  affection  of  the  head  of  the  humerus,  when  the  elbow, 
forearm,  hand,  and  fingers  are  all  perfectly  natural  and  glowing  with  health, 
unconscious,  so  to  speak,  of  the  fate  which  awaits  them,  is  enough  to  sicken 
the  stoutest  heart,  and  to  discourage  the  boldest  operator.  If  there  be  a 
more  disagreeable  task  than  this,  I  am  ignorant  of  it ;  and  yet  I  would  not 
shrink  from  its  performance  even  when  there  is  but  a  faint  prospect  of  pro- 
longing life,  if  only  for  a  few  months.  But  the  case  is  different,  widely  dif- 
ferent, when  the  surgeon  is  called  upon  to  amputate  a  limb  crushed  and 
lacerated  by  machinery  ;  here  there  is  no  choice,  no  question  concerning  a, 
cure  by  mere  therapeutic  measures ;  the  knife  is  the  only  remedy,  and  the 
sooner  it  does  its  work  the  greater,  as  a  general  rule,  will  be  the  patient's 
chance  of  recovery.  The  body,  it  is  true,  is  mutilated,  perhaps  sadly  dis- 
figured, but  life  is  safe,  and  surgery,  science,  and  humanity  have  achieved  a 
real  triumph.  So  long  as  there  are  accidents  and  diseases  incurable  by  medi- 
cal treatment,  so  long  will  there  be  a  necessity  for  amputation,  and  happy  is 
he  who  shall  know  when  and  how  to  perform  it  to  the  best  advantage  for  his 
patient  and  the  greatest  credit  to  the  art  and  science  of  surgery. 


SECT.  II. — CIRCUMSTANCES  DEMANDING  AMPUTATION. 

The  circumstances  for  which  amputation  may  be  required  are  not  only 
numerous  but  extremely  diversified  in  their  character,  and  therefore  deserving 
of  the  most  careful  consideration.  They  may  be  comprised  under  the  follow- 
ing heads.  1.  Mortification,  however  induced.  2.  External  injury,  as 
wounds,  fractures,  and  dislocations.  3.  Morbid  growths.  4.  Aneurisms. 
5.  Diseases  of  the  bones  and  joints.  6.  Intractable  ulcers.  7.  Malforma- 
tions and  deformities.  8.  Tetanus.  The  topics  here  enumerated  comprise 
almost  every  kind  of  morbid  action  that  can  arise  in  the  animal  economy, 
and  it  will  be  perceived  that  they  afford  a  wide  and  complicated  field  for  the 
exercise  of  the  talents  and  judgment  of  the  surgeon.  Space  will  not  permit 
me  to  enter  as  fully  into  their  details  as  might,  perhaps,  be  desired ;  but  I 
shall  endeavor  to  advert  briefly  to  the  more  important  facts  included  under 
each  head,  having  already  called  attention  to  some  of  them  in  the  chapters 
on  gangrene  and  wounds. 

1.  Mortification. — Mortification,  in  whatever  manner  induced,  necessarily 
imperils  limb  and  life,  and  therefore  often  becomes  the  subject  of  amputation. 
Hence  the  question  arises,  under  what  circumstances  is  a  resort  to  the  opera- 
tion advisable  and  proper?  This  question  can  only  be  answered  satisfac- 
torily by  a  consideration  of  the  nature  of  the  mortification.  In  the  chapter 
on  mortification  is  an  account  of  the  several  varieties  of  this  affection,  the 
causes  under  whose  influence  they  take  place,  their  symptoms,  and  the  means 
required  for  their  relief.  By  a  reference  to  that  portion  of  the  work,  it  will 
be  found  that,  as  it  respects  the  operation  under  notice,  the  great  rule,  re- 
cognized by  nearly  all  surgeons  at  the  present  day,  in  acute  gangrene,  is,  to 
wait  for  the  formatiou  of  a  line  of  demarcation  between  the  dead  and  living 
parts,  on  the  ground  that  it  is  not  generally  safe  to  interfere  sooner,  lest  the 
disease  should  reappear  upon  the  stump,  and  thus  destroy  the  patient,  or 
necessitate  a  repetition  of  the  amputation.  Of  the  propriety  of  this  rule 
there  can  be  no  question,  for  there  is  no  surgeon  of  experieiice  who  has  not 


CIRCUMSTANCES    DEMANDING    AMPUTATION.  535 

witnessed  its  beneficial  effects  in  his  own  practice,  as  well  as  in  that  of  his 
friends,  and  yet  it  is  equally  true  that  it  may  occasionally  be  violated  with 
great  advantage.  But  I  would  apply  to  these  cases  the  terra  "exceptional," 
comprising  under  this  head  those  attacks  of  mortification  which  are  so  apt 
to  supervene  upon  inflammation  caused  by  external  injury,  as  wounds,  frac- 
tures, and  dislocations,  which  often  spread  with  immense  rapidity,  hopelessly 
overwhelming,  if  they  be  not  promptly  arrested,  both  the  part  and  system  in 
a  few  hours.  It  will  not  do  for  the  surgeon,  in  such  a  case,  to  fold  his  arms 
and  become  an  idle  spectator ;  he  must  have  his  eyes  and  wits  about  him,  or 
his  patient  is  irretrievably  lost ;  whatever  is  done  must  be  done  quickly.  The 
wished-for  line  of  demarcation  will  be  looked  for  in  vain  ;  the  gangrene  will 
rapidly  extend  to  the  trunk,  and  death  will  soon  close  the  scene.  But  in 
spontaneous  mortification,  or  in  mortification  from  erysipelas,  carbuncle,  and 
analogous  affections,  the  judicious  surgeon  waits  for  the  arrest  of  the  morbid 
action,  his  chief  care  being  to  bring  about  this  event  as  speedily  as  possible 
by  appropriate  local  and  constitutional  measures.  His  rule  of  action  is  the 
same  in  hospital  gangrene  ;  in  both  cases  means  are  employed  for  supporting 
the  system,  or,  what  is  equivalent  to  the  same  thing,  for  improving  the  con- 
dition of  the  fluids  and  solids,  and  the  knife  is  used  only  when  the  wished-for 
line  of  circumvallation  is  fully  established,  not  a  minute  before. 

In  senile,  chronic,  or  dry  gangrene,  the  result  usually  of  ossification  of  the 
arteries  and  of  their  occlusion  by  fibrinous  concretions,  thus  depriving  the 
tissues  of  their  due  supply  of  blood,  the  rule  has  heretofore  been  to  wait  for 
the  cessation  of  the  mortification,  experience  having  shown  that,  when  this 
precaution  is  neglected,  the  disease  will  be  certain  to  reappear  in  the  stump. 
It  is  in  view  of  this  liability  in  mortification  to  recur  that  some  surgeons,  of 
great  eminence  and  experience,  have  given  it  as  their  judgment  that  the 
case  should  always  be  left  entirely  to  nature's  efforts ;  in  other  words,  that 
we  should  wait  for  spontaneous  amputation,  shaping  the  stump  after  the  dead 
parts  have  been  nearly  completely  detached  from  the  living,  when,  it  is  alleged, 
the  part  and  system  will  be  better  prepared  to  withstand  the  shock  of  the 
interference.  The  propriety  of  such  advice  is  sufficiently  obvious  when  it  is 
considered  that  this  disease  occurs  nearly  always  in  very  old  and  infirm  sub- 
jects, and  that  it  is  essentially  dependent  upon  obstruction  of  the  arteries 
leading  to  the  affected  parts.  Such  individuals,  as  I  know  from  personal 
observation,  are  usually  very  feeble,  and  have  consequently  very  little  power 
of  resisting  the  efl'ect  of  shock  caused  by  the  use  of  the  knife,  and  the  loss 
even  of  a  small  quantity  of  blood.  Hence  it  often  happens  that  they  sink 
soon  after  the  operation,  even  when  there  has  been  a  distinct  line  of  demar- 
cation, or  that  the  disease  speedily  breaks  out  upon  the  stump,  and  soon 
destroys  life  secondarily.  Seeing  how  common  these  events  are,  would  it  not 
be  wise  in  the  surgeon,  the  moment  he  is  brought  in  contact  with  these  cases, 
to  amputate  at  a  great  distance  from  the  disease,  ere  yet  the  vital  powers 
have  been  seriously  assailed  by  the  morbid  action  ;  to  remove,  for  instance, 
the  thigh  at  its  middle,  for  senile  or  chronic  gangrene  of  the  toes  and  foot? 
The  only  objection  to  such  a  procedure,  it  seems  to  me,  would  be  where  oc- 
clusion of  the  main  artery  of  the  limb  reaches  above  the  knee,  a  circumstance 
which  would  readily  be  determined  by  a  careful  previous  examination.  Where 
no  such  disease  exists,  and  the  general  health  has  not  yet  materially  suffered, 
I  should  not  hesitate  to  resort  to  the  expedient,  under  the  conviction  that, 
however  severe,  it  was  perfectly  justifiable  in  a  class  of  cases  so  unpromising 
as  this  confessedly  is. 

2.  Injuries. — There  are  no  lesions  for  which  amputation  is  so  frequently 
required  as  for  wounds,  fractures,  and  dislocations.  Although  they  differ 
widely  from  each  other  in  regard  to  the  nature  of  the  structures  involved, 
these  injuries  may  all  be  very  properly  classed  under  the  same  head,  the  more 
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especially  as  they  often  coexist,  thus  rendering  it  difficult  to  determine  which 
of  them  is  the  most  serious. 

Of  wounds,  properly  so  called,  the  only  ones  which  require  to  be  considered 
in  connection  with  the  present  subject,  are  the  lacerated,  contused,  gunshot, 
and  railway.  Wounds  inflicted  by  rabid  animals  occasionally,  it  is  true, 
demand  amputation,  particularly  when  they  extend  deeply  among  the  bones, 
as,  for  example,  when  they  occur  in  the  hands  and  feet ;  but  even  in  such 
instances  complete  riddance  can  generally  be  easily  effected  by  a  careful 
excision  of  the  bitten  parts,  and  the  cauterization  of  the  raw  surface  after  the 
cessation  of  the  hemorrhage.  I  should  certainly  hesitate  to  cut  off  an  arm 
or  leg  under  such  circumstances  ;  with  the  knife  and  saw  I  should  expect  to 
accomplish  all  that  was  necessary,  in  any  case,  for  the  safety  of  the  patient. 

Lacerated  wounds,  as  well  as  contused  and  gunshot  wounds,  of  a  most 
frightful,  and,  at  first  sight,  apparently  of  the  most  desperate  character,  are 
sometimes  recovered  from  in  an  extraordinarily  short  time,  and  with  hardly 
any  unpleasant  symptoms.  On  the  other  hand,  experience  shows  that  the 
most  insignificant  injuries  of  this  kind  occasionally  prove  fatal  in  a  manner 
and  under  circumstances  which  render  it  extremely  difficult  to  account  for  the 
result.  It  would  be  a  fortunate  matter,  both  for  the  public  and  for  the 
interests  of  science,  if  the  surgeon  could  always  form,  if  not  a  positive,  at 
least  an  approximative  estimate  of  the  danger  involved  in  each  particular 
case  of  these  wounds,  for  then  it  would  be  comparatively  easy  for  him  to 
adopt  a  suitable  treatment  for  the  relief  of  his  patient ;  but,  as  it  is,  much 
must  be  left,  in  every  instance,  to  the  experience  and  judgment  of  the  practi- 
tioner. In  general,  however,  it  may  be  observed  that  all  such  wounds  are 
fraught  with  danger,  both  to  limb  and  life,  when  they  are  attended  with 
extensive  laceration  of  the  soft  parts ;  when  the  muscles  have  been  horribly 
bruised  and  pulpified,  important  nerves  cut  across,  the  principal  arteries,  or 
arteries  and  veins,  torn  open,  large  joints  penetrated,  and  the  bones  broken 
in  pieces.  Under  such  circumstances  there  is  not  even  a  "forlorn  hope,"  no 
matter  what  may  have  been  the  previous  health  and  habits  of  the  sufferer ; 
the  knife  is  required,  and  the  sooner  it  is  employed  the  better.  Such  cases 
are  absolutely  desperate,  and  no  one  who  has  any  knowledge  of  consequences 
can  hesitate  as  to  the  course  to  be  pursued.  Upon  this  point  there  is  no 
discrepancy  of  opinion  whatever  among  surgeons.  But  the  injury  may  be  of 
a  less  severe  character,  involving,  perhaps,  merely  a  considerable  contusion 
of  the  soft  structures  with  a  compound  fracture  ;  or  several  muscles  may  be 
badly  lacerated  and  the  principal  artery  of  a  limb  cut  across ;  or  a  large 
nerve,  the  main  trunk,  it  may  be,  be  divided,  and  the  interior  of  a  large 
joint  exposed.  The  case  now  assumes  a  more  trying  aspect;  the  responsi- 
bility falls  upon  the  surgeon  with  tenfold  force  ;  for  the  question  naturally, 
and  at  once  arises,  What  shall  be  done  ?  Shall  such  a  limb  be  immediately 
amputated,  or  shall  an  attempt  be  made  to  preserve  it  ?  This  is  a  question 
which  will  probably  be  asked  by  the  patient  himself,  or  by  his  friends  for 
him,  and  which  it  is  often  extremely  embarrassing  and  difficult  to  answer; 
in  fact,  it  can  only  be  answered  upon  general  principles  in  one  sense,  and 
upon  special  principles  in  another.  Looking  at  such  injuries  in  a  general 
manner,  we  might  be  inclined  to  give  a  favorable  prognosis,  because  it  is 
undoubtedly  true  that  recovery  from  such  lesions  is  by  no  means  uncommon ; 
but  when  we  come  to  examine  into  the  particulars  of  the  case,  we  might  not 
regard  it  in  so  auspicious  a  light.  Thus,  for  example,  the  patient's  ante- 
cedents may  all  have  been  bad,  perhaps  of  the  worst  possible  description ; 
intemperance  and  dissipation  of  various  kinds  may  have  undermined  his  con- 
stitution, and  thus  rendered  it  unfit  to  bear  up  under  an  injury  which  he 
would  formerly  have  supported  without  difficulty;  or,  instead  of  this,  there 
may  be  serious  structural  disease  of  some  vital  organ,  as  the  heart,  stomach, 
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or  lungs,  disqualifying  him  for  enduring  the  accidental  and  now  heavy  burden. 
All  these  circumstances  must  have  their  weight  with  the  practitioner  when 
he  is  called  upon  to  sit  in  judgment  respecting  the  propriety  or  impropriety 
of  an  amputation.  Conservative  surgery  may,  and  does  do  much,  but  it 
cannot  do  everything;  it  has  its  limits,  beyond  which  it  cannot  safely  go,  and 
there  are  many  points  which  require  to  be  considered  in  order  that  it  may  do 
itself  justice.  A  very  severe  injury,  occurring  in  a  stout  youth,  of  healthy 
constitution  and  temperate  habits,  is  often  promptly  recovered  from,  while 
less  than  one-third  of  its  amount  in  a  sickly,  anemic,  or  dissipated  person, 
will  frequently  destroy  life  in  a  few  days,  or,  at  all  events,  so  far  endanger  it 
as  to  cause  great  anxiety  for  the  result. 

Gunshot,  railroad,  and  steamboat  accidents,  and  injuries  occasioned  by  the 
caving  in  of  stone  quarries,  are  extremely  liable,  if  an  attempt  be  made  to 
save  the  limb,  to  be  followed  by  the  worst  results  ;  and,  what  is  particularly 
embarrassing  in  these  cases,  is  the  difficulty  which  the  practitioner  often  en- 
counters in  ascertaining  the  precise  amount  of  the  lesion.  The  limb,  perhaps, 
is  entirely  free  from  contusion  and  wound,  or  if  there  be  any  injury  of  this 
kind,  it  may  be  so  slight  as  to  be  regarded  as  of  no  consequence.  The  mis- 
chief is  deep-seated,  and,  upon  careful  examination,  it  will  probably  be  found 
to  involve  nearly  every  important  structure;  muscle,  tendon,  aponeurosis, 
vessel,  nerve,  bone,  and  joint.  Such  cases  obviously  require  the  closest 
scrutiny  with  a  view  to  the  speedy  detection  of  their  true  nature  and  their 
proper  mode  of  management.  Generally  the  limb  is  hopelessly  injured,  and 
will  require  removal. 

Compound  fractures  and  dislocations,  and  gunshot  wounds  of  the  joints, 
often  require  amputation,  and  yet  it  is  remarkable  how  the  parts  and  system 
sometimes  bear  up  under  such  injuries,  especially  in  young  and  healthy  sub- 
jects. Under  the  improved  methods  of  management  of  modern  surgery  re- 
coveries occasionally  occur,  which,  in  former  times,  when  their  treatment  was 
less  perfectly  understood  than  it  is  now,  would  have  astonished  the  practi- 
tioner. In  this  country  the  treatment  of  compound  fractures  an'd  dislocations 
by  collodion,  thereby  converting  these  lesions  into  simple  accidents,  and  of 
the  former  by  extending  and  counter-extending  bands  of  adhesive  plaster, 
has  greatly  contributed  to  this  result.  The  danger  of  these  injuries  is  much 
greater,  other  things  being  equal,  when  they  occur  in  the  inferior  extremity 
than  when  they  occur  in  the  arm  and  forearm,  and  in  all  cases  the  risk  is 
much  increased  when  they  are  accompanied  by  an  open  state  of  an  important 
articulation,  as  that  of  the  hip,  knee,  ankle,  shoulder,  elbow,  or  wrist. 
Compound  fractures  in  the  continuity  of  a  limb,  unless  complicated  with 
serious  lesion  of  the  soft  structures,  do  not  generally  require  amputation  ;  if 
judiciously  managed,  they  will  usually  get  well  without  much  trouble.  Gun- 
shot wounds,  occurring  in  civil  practice,  are  commonly  less  dangerous  than 
injuries  of  this  kind  happening  on  the  field  of  battle  or  on  shipboard.  I 
have  seen  enough  of  the  former  of  these  accidents  to  satisfy  me  that  the  pa- 
tient will  often  recover  with  a  very  good  limb,  even  when  there  has  been  ex- 
tensive loss  of  substance  and  great  comminution  of  the  bones.  In  military 
practice,  on  the  contrary,  there  will  often  be  much  difficulty  in  preserving  the 
parts,  simply  because  it  is  frequently  impossible  to  treat  the  case  properly  on 
account  of  the  want  of  suitable  accommodations  and  a  salubrious  atmosphere. 
It  is  for  these  reasons  that  amputation  is  so  often  resorted  to,  during  and 
after  engagements,  in  cases  which,  if  they  took  place  under  ordinary  circum- 
stances, would  be  successfully  managed  by  milder  means. 

When  amputation  is  determined  upon,  in  these  and  similar  accidents,  the 
next  question  that  arises  is,  when  should  the  operation  be  executed  ?  Shall 
it  be  performed  immediately,  or  shall  we  wait  until  some  time  has  elapsed, 
until  the  system  has  had  au  opportunity  of  recovering  from  the  shock  of  the 
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injury?  To  use  the  knife  while  the  patient  is  in  an  exhausted,  pallid,  and 
perhaps  almost  pulseless  condition,  would  only  serve  the  more  certainly  and 
effectually  to  seal  his  fate ;  the  additional  shock  to  the  constitution  resulting 
from  the'loss  of  blood  and  nervous  fluid  could  hardly  fail  to  prove  most  dis- 
astrous. Hence  the  rule  is  always  to  postpone  a  resort  to  the  knife  until 
there  is  satisfactory  evidence  of  reaction;  until,  in  short,  warmth  and  color 
return  to  the  surface,  the  pulse  beats  vigorously  at  the  wrist,  and  the  sufferer 
regains,  in  some  degree,  his  consciousness  and  courage.  Now  the  use  of 
chloroform  is  well  borne,  and  the  limb  is  removed  with  comparative  impunity. 
On  the  other  hand,  care  is  taken  not  to  defer  the  operation  until  the  part  and 
system  are  assailed  by  inflammation,  which,  as  experience  teaches,  often  ex- 
tends with  frightful  rapidity  under  such  circumstances,  placing  the  case,  per- 
haps, literally  beyond  the  resources  of  surgery  in  the  course  of  a  few  hours. 
There  is,  therefore,  a  time  when  interference  must  be  avoided,  not  less  than 
a  time  when  it  must  be  courted.  The  limits  of  these  two  periods  are  not 
always  well  defined,  and  hence  much  must  be  left,  in  each  individual  case,  to 
the  judgment  of  the  attendant. 

When  amputation  is  performed  immediately  after  reaction  has  taken  place, 
it  is  usually  designated  by  the  prefix  "  primary,"  while  the  term  "secondary" 
is  used  to  denote  the  operation  when  it  is  executed  after  the  limb  has  passed 
through  the  different  stages  of  inflammation,  an  attempt  having  been  made, 
perhaps  well  grounded,  so  far  as  the  interpretation  of  the  symptoms  is  con- 
cerned, to  save  the  parts.  Such  a  contingency  must  necessarily  happen 
rather  frequently,  especially  in  civil  practice ;  indeed,  it  is  often  altogether 
unavoidable  on  account  of  the  obstacles  interposed  by  the  patient  and  his 
friends,  not  to  say  anything  of  the  wavering  and  indecision  of  the  professional 
attendant.  But,  although  often  unavoidable,  such  an  occurrence  is  always 
much  to  be  regretted  ;  for  if  the  chances  of  saving  limb  and  life  were  bad  in 
the  first  instance,  they  are  now  generally  much  worse ;  the  system  has  been 
impaired  by  fever  and  perhaps  hectic  irritation,  the  secretions  are  seriously 
deranged,  the  patient  has  little  appetite  and  sleep,  the  blood  is  thin  and 
watery,  and  the  whole  body  is  much  emaciated.  Life  may  possibly  still  be 
preserved,  but  the  probability  is  that  the  operation  will  be  attended  with 
much  risk,  and  that  ultimate  recovery  is  far  off.  Moreover,  a  much  larger 
amount  of  limb  may  now  have  to  be  sacrificed ;  originally  a  foot  might  have 
sufficed,  whereas  now,  in  consequence  of  the  ravages  of  the  inflammation,  the 
whole  leg  may  perhaps  require  removal.  There  is,  then,  obviously  an  ad- 
vantage in  a  primary  over  a  secondary  amputation,  provided  it  is  performed 
at  the  proper  time,  that  is,  after  the  establishment  of  reaction  and  before  the 
occurrence  of  inflammation;  and  this  circumstance  is  often  eagerly  embraced 
by  the  military  surgeon,  whose  will  is  always  law  with  his  patients. 

3.  Morbid  Growths. — Amputation  is  sometimes  required  on  account  of 
morbid  growths,  or  tumors,  both  benign  and  malignant.  The  removal  of  the 
forearm  is  perfectly  proper  for  the  cure  of  carcinoma  of  the  hand,  and  of  the 
arm  at  the  shoulder  for  a  similar  affection  of  the  humerus.  No  such  opera- 
tion is  of  course  admissible  if  there  is  marked  constitutional  involvement, 
enlargement  of  the  neighboring  lymphatic  ganglions,  or  decided  tendency  to 
ulceration ;  the  propitious  period  has  gone  by,  and  interference  would  only 
hasten  the  fatal  event.  It  is  not  so,  however,  as  long  as  the  general  health 
remains  good,  and  there  is  no  evidence  of  general  or  local  contamination  ; 
under  such  circumstances  the  probability  is  strong  that  removal  of  the  limb, 
although  it  may  not  prevent  a  recurrence  of  the  disease,  will  yet  considerably 
prolong  the  patient's  life. 

A  tumor,  wholly  divested  of  malignancy,  may,  in  consequence  of  acting 
obstructingly,  cause  so  much  functional  and  other  disturbance  as  to  demand 
removal  of  the  limb  upon  which  it  is  situated.     The  procedure  will  be  par- 
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ticularly  called  for  when  the  morbid  growth  is  intimately  connected  with  a 
bone,  or  deeply  and  inseparably  involved  in  the  soft  parts,  or  prolonged  into 
an  important  joint,  compelling  free  exposure  of  its  surfaces  during  the  opera- 
tion. A  valuable  rule  in  tumors  is  to  excise  the  benign,  and  to  get  rid  of 
the  malignant  by  amputation. 

4.  Aneurism. — Neglected  aneurisms,  seated  in  the  extremities,  and  una- 
menable to  ordinary  treatment,  occasionally  call  for  the  removal  of  the  limb; 
in  former  times,  such  operations  were  sufficiently  frequent  when  the  disease 
occupied  the  popliteal  region,  though  at  present  they  are  seldom,  if  ever,  re- 
quired, except  when  mortification  sets  in  after  ligation  of  the  femoral  artery,  or 
in  consequence  of  the  injurious  compression  exerted  by  the  tumor  upon  the  leg. 

5.  Affections  of  Bones  and  Joints, — Various  affections  of  the  bones  and 
joints,  as  caries,  necrosis,  morbid  growths,  aneurism,  and  anchylosis,  may 
impose  the  necessity  of  amputation  ;  and  there  is,  according  to  my  experi- 
ence, no  class  of  diseases  in  which  the  operation  has  been  more  frequently 
abused,  or  misapplied.  There  can  be  no  question  that  many  a  limb,  merely 
temporarily  crippled  by  remediable  disease,  has  been  ruthlessly  sacrificed  to 
ignorance  and  a  desire  for  eclat ;  carious  joints,  now  that  excision  has  been 
revived,  can  seldom  demand  so  harsh  a  procedure,  and  as  to  necrosis,  pure 
and  uncomplicated,  it  is  difficult  to  conceive  of  a  case  justifying  the  use  of 
the  knife.  It  is  only,  or  mainly,  in  white  swelling,  or  scrofulous  disease  of 
the  knee,  ankle,  and  elbow,  attended  with  hectic  irritation,  excessive  pain, 
and  exhausting  diarrhoea,  that  the  removal  of  the  limb  can  be  proper,  and 
even  then  it  should  not  be  thought  of  if  it  be  possible  to  exsect  the  affected 
structures  without  imperilling  life  by  shock  and  loss  of  blood.  In  whatever 
manner  the  offending  parts  are  gotten  rid  of,  it  is  surprising  to  witness  the 
great  improvement  which  usually  follows  the  operation  ;  the  profuse  sweats 
and  alvine  discharges  rapidly  disappear,  the  appetite  improves,  the  sleep 
becomes  refreshing,  and  the  patient  soon  regains  his  flesh  and  strength.  Un- 
fortunately, the  operation  is  generally  put  off  to  an  unreasonable  period,  so 
that  when  it  is  at  length  performed,  the  sufferer  too  frequently  sinks  under 
its  effects. 

Of  malignant  growths  of  the  bones  almost  the  only  one  demanding  ampu- 
tation of  the  limbs  is  encephaloid  ;  scirrhus,  melanosis,  and  colloid  are  ex- 
tremely infrequent  in  the  osseous  tissue,  but  whenever  they  occur,  and  their 
diagnosis  can  be  determined,  the  same  treatment  must  be  applied  to  them  as 
to  medullary  cancer ;  that  is,  early  and  thorough  removal  by  the  sacrifice  of 
the  suffering  extremity,  mere  incision  being  always  inadequate  by  reason  of 
the  involvement  of  the  soft  parts.  Temporary  relief  only  is  aimed  at ;  sooner 
or  later  the  disease  recurs,  either  at  the  cicatrice,  or  in  some  neighboring 
organ,  and  carries  off  the  patient. 

Fibrous,  fibro-plastic,  cartilaginous,  and  osseous  growths,  involving  the 
bones,  sometimes  constitute  a  legitimate  ground  for  amputation.  An  exos- 
tosis, of  enormous  size,  and  grotesque  form,  may  render  an  extremity  not 
only  perfectly  useless,  but  a  source  of  the  greatest  inconvenience  and  even 
suffering.  The  so-called  osteo-sarcomatous  tumors  are,  perhaps,  of  all  the 
morbid  growths  of  the  skeleton,  the  most  common  causes  of  amputation  of 
the  limbs.  Aneurismal  formations  of  the  osseous  tissue,  met  with  chiefly  in 
the  head  of  the  tibia,  always  demand  the  same  remedy. 

Finally,  amputation  may  be  required  on  account  of  anchylosis  of  a  joint, 
interfering  with  the  comfort  and  usefulness  of  the  extremity.  Thus,  in  an- 
chylosis of  the  knee,  the  leg  may  stand  off  at  a  right  angle  with  the  thigh, 
so  as  to  interfere  materially  with  the  occupation  of  the  individual,  and  induce 
a  wish  for  an  artificial  limb,  which,  if  well  constructed,  is  generally  worn 
with  great  satisfaction.  Stiff  and  crooked  fingers  aud  toes  are  often  the  sub- 
jects of  amputation. 


540  AMPUTATIONS  IN  GENERAL. 

6.  Ulcers. — Amputation  is  sometimes  performed  on  account  of  old  and 
inveterate  ulcers  of  the  extremities;  the  operation,  however,  is  less  frequently 
resorted  to  now  than  formerly,  and  might,  with  proper  management,  be 
almost  entirely  dispensed  with.  Unless  the  sore  is  of  a  cancerous  character, 
or  caused  by  burns,  scalds,  and  frost-bites,  or  complicated  with  serious  lesion 
of  the  bones,  excessive  enlargement  of  the  veins,  or  great  hypertrophy  of  the 
integuments,  there  are  few  cases,  it  seems  to  me,  that  will  not  gradually 
yield  under  judicious  treatment.  Of  the  numerous  ulcers  of  the  extremities 
that  have  fallen  under  my  observation,  embracing,  of  course,  many  of  the 
worst  description,  I  have  a  distinct  recollection  of  only  three  that  required 
this  harsh  measure.  Whether  other  practitioners  have  been  equally  fortu- 
nate I  am  not  able  to  state  ;  but,  judging  from  the  reports  of  cases  in  our 
periodicals,  it  is  highly  probable  that  the  operation  is  still  not  unfrequently 
performed  on  this  account. 

7.  Malformations. — There  are  certain  malformations  and  deformities  for 
the  relief  of  which  amputation  may  be  demanded.  An  irremediable  club- 
foot, especially  if  complicated  with  a  painful  bunion,  and  intractable  ulcer, 
or  excessive  atrophy  of  the  leg,  would  form  a  proper  subject  for  such  an 
operation,  for  there  are  few  men  who  would  not  rather  run  the  risk  attending 
its  performance  than  to  be  incessantly  fretted  and  worried  by  such  a  disa- 
greeable and  useless  companion.  Supernumerary  thumbs  and  fingers  are 
disposed  of  in  the  same  manner ;  the  operation  is  usually  done  within  a  few- 
months  after  birth,  and  I  have  never  known  it  to  be  followed  by  any  bad 
consequences.  Amputation  is  occasionally  necessary  on  account  of  defor- 
mity caused  by  burns  and  scalds,  or  badly  treated  fractures  and  luxations. 

8.  Tetanus. — The  propriety  of  amputating  in  tetanus  has  been  so  long 
doubted  by  many  of  the  highest  authorities  in  surgery  that  the  question  hardly 
merits  serious  consideration  in  a  work  of  this  kind.  I  have  certainly  not 
seen  anything  in  my  own  practice  tending  to  contradict  an  opinion  now 
almost  universally  entertained  by  the  profession  in  this  and  other  countries. 
If  such  a  measure  is  ever  justifiable,  it  must  be  at  the  very  commencement  of 
the  disease,  before  the  supervention  of  the  characteristic  symptoms.  I  have 
seen  a  very  considerable  number  of  instances  of  acute  traumatic  tetanus,  and, 
with  one  solitary  exception,  they  have  all  proved  fatal.  This  case  occurred 
in  a  stout,  well-fed  countryman,  aged  fifty  years,  the  fore  and  middle  fingers 
of  whose  right  hand  had  been  badly  mashed  by  the  passage  of  the  wheel  of  a 
wagon  ;  symptoms  of  tetanus  came  on  five  weeks  after  the  accident,  and, 
although  the  disease  had  existed  for  five  days  when  I  amputated  at  the  meta- 
carpophalangeal articulation,  yet  complete  recovery  followed,  not,  however, 
without  a  slight  continuance  of  the  spasms  for  a  short  time  after.  I  presume 
a  practitioner  would  hesitate  to  cut  off  a  large  limb  after  the  development  of 
tetanus  in  any  case  ;  for,  whatever  notions  we  may  entertain  respecting  the 
pathology  of  this  affection,  there  can  be  no  doubt  that,  once  fully  established, 
it  must  be  looked  upon  as  a  constitutional  disorder  in  the  widest  sense  of 
that  term. 


SECT.  III. — METHODS  OF  AMPUTATION. 

Two  principal  methods  are  in  vogue  for  performing  amputation  of  the 
limbs,  whether  in  their  continuity  or  at  the  joints.  These  are  the  circular 
and  the  flap,  both  of  which,  but  especially  the  former,  are  of  ancient  date, 
and  therefore  well  grounded  in  the  esteem  of  the  profession.  To  these  was 
added,  early  in  the  present  century,  the  oval  operation,  which,  although  ex- 
cellent in  its  way,  has  hitherto  received  but  little  attention;  certainly  less 
than  it  deserves.     Very  recently,  an  operation,  termed  the  rectangular,  has 
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been  proposed.  It  is  not  my  object  to  enter  into  the  history  of  these  different 
methods,  for  to  do  so  would  carry  me  back  into  the  regions  of  doubt  and 
speculation  ;  but  it  will  be  expected  that  I  should  offer  some  remarks  con- 
cerning their  respective  advantages  and  disadvantages,  and  this  I  shall  en- 
deavor to  do  in  as  concise  and  impartial  a  manner  as  may  be  consistent  with 
the  great  interest  and  importance  of  the  subject. 

1.  Circular  Method. — The  circular  operation,  the  most  ancient  of  all,  was 
originally  performed  in  the  most  simple  manner,  the  integuments,  muscles, 
and  bones  being  all  divided  upon  the  same  level.  The  consequence  of  this 
procedure  was  that  the  bones,  being  inadequately  covered  by  the  soft  parts, 
or,  rather,  not  covered  at  all,  invariably  perished  to  the  distance  of  several 
inches,  thus  sadly  protracting  the  cure,  besides  subjecting  the  patient  to  much 
suffering  and  not  a  little  risk  in  the  interval.  As  surgeons  became  more 
enlightened,  they  endeavored  to  provide  against  this  contingency  by  forcibly 
pulling  back  the  muscles,  by  means  of  a  peculiar  contrivance  called  a  retrac- 
tor, before  using  the  saw,  which  was  then  applied  close  to  the  surface  of  the 
tissues.  At  a  later  period  still,  and  as  a  decided  improvement  upon  the  pre- 
ceding methods,  arose  the  plan  of  double  incision,  devised  by  Cheselden, 
better  known  for  his  success  as  a  lithotomist  than  for  his  exploits  as  a  general 
operator.  It  consisted,  as,  indeed,  the  name  sufficiently  indicates,  of  two 
stages,  in  the  first  of  which  the  integuments  were  cut  and  drawn  back,  while 
in  the  second  the  muscles  were  divided  higher  up,  the  object  being  to  afford 
more  thorough  protection  to  the  bone.  The  operation  of  the  English  sur- 
geon has  undergone  various  modifications,  some  of  which,  having  only  served 
to  render  it  more  complex,  have  been  justly  discarded  from  practice.  To 
this  category  belong  the  division  of  the  muscles  by  two  circular  incisions, 
one  higher  up  than  the  other,  and  the  plan  of  scooping  out  the  parts  as  the 
knife  was  being  swept  obliquely  around  them  by  cutting  from  below  upwards 
and  from  without  inwards  towards  the  bone,  which  thus  formed  the  apex  of 
the  hollow  cone. 

The  circular  operation,  as  now  generally  practised,  consists,  first,  in  divid- 
ing the  common  integuments,  dissecting  them  from  the  parts  beneath,  to  a 
variable  extent,  and  then  drawing  them  back,  or  even  turning  them  up  like 
the  cuff  of  a  coat;  secondly,  in  cutting  through 
the  muscles  on  a  level  with  the  retracted  skin,  and 
after  detaching  them  for  some  distance  from  the 
bone,  to  hold  them  also  forcibly  back ;  and,  thirdly, 
in  sawing  off  the  bone  as  high  up  as  possible  with- 
out doing  violence  to  the  soft  structures.  In  ex- 
ecuting these  several  stages  of  the  proceeding  the 
long  amputating  knife,  poised  lightly  between  the 
thumb  and  fingers,  is  carried  rapidly  round  the 
limb,  the  point  being  inserted  into  its  anterior 
surface,  external  to  the  median  line,  and  thence 
drawn  towards  the  operator  in  such  a  manner 
that  the  heel  of  the  instrument  shall  finish  the 
incision.  The  wound  thus  made  extends  simply 
down  to  the  aponeurosis,  and  care  should  be  taken 
that  it  occupies  the  same  level  throughout,  unless 
there  be  special  reasons  for  carrying  it  higher  or 
lower  at  one  point  than  at  another,  rendered 
necessary,  it  may  be,  by  the  presence  of  a  vicious 
cicatrice,  ulceration,  gangrene,  or  some  morbid 
growth.  The  flap  is  then  rapidly  dissected  „p  ^TZZTZZ 
either  with  the  same  instrument,  or  a  large  seal-  turned  back)  and  the  muscies  ai- 
pel,  and  held  out  of  the  way,  its  length  being    vided  down  to  the  bones. 


Fig.  156. 
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regulated  by  the  thickness  of  the  lirab,  about  two  inches  being  a  good  average. 
The  amputating  knife  being  now  resumed,  and  held  as  before,  is  applied 
closely  to  the  edge  of  the  retracted  integuments,  and  then  drawn  round  the 
member  so  as  to  divide  all  the  muscles  down  to  the  bone,  as  represented  in 
fig.  156.  This  part  of  the  operation  is  usually  the  work  of  a  few  seconds. 
The  next  step  is  to  separate  the  muscles  carefully  from  their  connection  to 
the  bone,  to  the  distance  of  at  least  an  inch  and  a  half,  if  not  more,  wlien, 
being  pressed  forcibly  back  by  means  of  a  retractor,  the  bone  is  sawed  off 
close°  to  their  surface.  The  adjoining  cuts,  figs.  157  and  158,  afford  a  good 
illustration  of  the  appearances  of  the  limb,  both  below  and  above  the  stump, 
after  this  operation. 


Fig.  157. 


Fig.  158. 


Appearance  of  the  limb  below  the  seat  of  the  ampu- 
tation, in  the  circular  operation. 


Appearance  of  the  stump  in  the  circular  ampu- 
tation. 


In  sawing  the  bone,  whether  in  this  or  in  the  flap  operation,  it  is  an  object 
of  primary  importance  to  inflict  as  little  injury  as  possible  upon  the  periosteum; 
for  the  less  the  integrity  of  this  membrane  is  disturbed  the  less  likelihood 
will  there  be  of  necrosis  and  other  bad  consequences.  When  the  periosteum 
is  very  thick,  as  in  the  thigh-bone,  it  would  be  well,  in  view  of  this  circum- 
stance, to  make  a  circular  track  in  it  for  the  saw,  in  order  that  there  may  be 
no  risk  of  laceration.  The  manner  of  dividing  the  bone  is  a  matter  of  some 
moment.  In  most  of  the  amputations  that  I  have  witnessed  the  instrument 
was  applied  against  the  front  of  the  bone,  instead  of  being  held  perpendicu- 
larly so  as  to  divide  the  bone  from  side  to  side,  as  it  generally  should  be  to 
avoid  fracture,  which  is  so  liable  to  happen  if  proper  care  be  not  taken  to 
support  the  limb  in  this  stage  of  the  procedure.  Particular  rules  are  usually 
laid  down  by  authors  for  working  the  saw.  Thus,  it  is  generally  stated  that 
the  heel  alone  of  the  instrument  should  be  used  until  a  track  is  made  for  it 
to  move  in  ;  but  I  consider  all  such  directions  to  be  unnecessary,  if  not  frivo- 
lous. If  the  saw  is  properly  set  it  is  of  little  consequence,  according  to  my 
experience,  what  part  is  applied  first  or  last,  or  whether  it  be  moved  rapidly 
or  slowly,  although,  as  a  matter  of  choice,  I  should  prefer  to  finish  the  opera- 
tion as  quickly  as  possible.  When  there  are  two  bones  of  equal  size  to  be 
cut,  as  in  amputations  of  the  forearm,  they  should  be  divided  simultaneously; 
but  if  one  is  thicker  than  the  other,  as  in  the  leg,  the  weaker  must  always  Ik; 
separated  first,  lest,  if  it  should  remain  until  the  other  is  sawed  through,  it 
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should  be  broken  or  splintered,  and  so  impose  the  necessity  of  employing  the 
nippers  to  smooth  off  its  extremity. 

When  a  limb  is  removed  at  a  joint,  the  best  plan,  as  a  general  rule,  is  to 
dispense  with  the  use  of  the  saw  and  pliers  altogether,  experience  having 
shown  that  the  preservation  of  the  articular  cartilages  greatly  favors  the 
adhesive  process,  and  thereby  expedites  the  cure.  Sawing  off  the  ends  of 
the  bones  exposes  the  parts  to  suppuration,  erysipelas,  caries,  necrosis,  and 
even  to  the  danger  of  pyemia. 

2.  Flap  Method. — Although  the  flap  operation  was  described,  and  no  doubt 
practised,  by  some  of  the  earlier  surgeons,  yet  it  does  not  seem  to  have  received 
any  particular  attention  until  towards  the  close  of  the  seventeenth  century, 
when  Lowdham,  of  Oxford,  England,  published  a  short  tract  upon  it,  setting 
forth  its  advantages  over  the  circular  method.  After  this  period,  it  was  occa- 
sionally performed  in  different  parts  of  Europe,  especially  in  France  and  Eng- 
land, but  it  never  fully  acquired  the  confidence  of  the  profession  until  the 
time  of  Mr.  Liston,  whose  teachings  and  writings  brought  it  into  general 
notice. 

There  are  several  methods  of  forming  the  flaps,  the  choice  of  which  must 
be  regulated  by  the  particular  circumstances  of  each  individual  case.  Thus, 
the  operation  may  be  performed  by  transfixion  of  the  limb,  and  cutting  from 
within  outwards,  by  commencing  at  the  surface,  and  carrying  the  knife  inwards 
towards  the  bone,  or,  lastly,  by  making  one  of  the  flaps  after  the  former  fashion, 
and  the  other  after  the  latter.  In  amputations  of  the  thigh  and  arm,  it  is 
customary  to  make  both  flaps  by  transfixion,  as  the  operation  is  thus  greatly 
simplified  and  rendered  more  expeditious;  but  in  the  forearm,  hand,  fingers, 
leg,  foot,  and  toes,  they  are  formed  either  by  cutting  inwards,  or  one  by  cut- 
ting inwards  and  the  other  by  cutting  outwards.  The  number  of  flaps  varies ; 
in  general  there  are  two,  but  occasionally  there  is  only  one,  and,  on  the  other 
hand,  there  may  be  as  many  as  three  ;  accident,  or  the  situation  and  structure 
of  the  limb,  rendering  one  of  these  modes  preferable  to  the  other.  Thus,  in 
one  instance,  I  amputated  the  thigh  at  its  middle  by  a  solitary  flap,  and  suc- 
ceeded in  effecting  an  excellent  cure.  The  military  surgeon  is  often  com- 
pelled to  form  his  flaps  as  best  he  can,  owing  to  the  manner  in  which  the 
soft  parts  are  injured,  and  in  civil  practice  the  same  difficulty  sometimes 
occurs  in  consequence  of  the  effects  of  disease.  Whatever  may  be  the  nature 
of  the  case,  the  rule  is  never  to  include  any  unsound  tissues  or  any  portion 
of  bone  that  is  fractured  or  divested  of  periosteum.  In  amputating  the  thigh 
and  arm  at  their  middle,  the  flaps  are  generally  cut  of  the  same  length  ;  but 
in  most  other  situations  one  is  usually  made  considerably  longer  than  the 
other,  depending  upon  the  greater  amount  of  muscular  substance.  Their 
relative  length  must  be  regulated  by  the  thickness  of  the  limb,  and  the  quan- 
tity, laxity,  and  contractility  of  the  soft  parts.  It  is  better,  in  every  case,  to 
have  too  much  substance  than  too  little,  but  the  judicious  surgeon  will  always 
endeavor  so  to  cut  his  flaps  as  to  have  just  enough,  and  no  more,  to  form  a 
well-shaped  and  useful  stump,  redundancy  being  always  unseemly,  if  not  ac- 
tually in  the  way  of  comfort  and  convenience.  As  a  general  rule,  their  length 
should  equal  about  three-fourths  of  the  diameter  of  the  limb,  being  invariably 
greater  than  in  a  similar  operation  upon  the  dead  subject,  to  allow  for  con- 
traction and  shrinkage.  The  form  of  the  body  of  the  flaps  is  commonly 
somewhat  convex,  while  the  extremity  is  more  or  less  oblique,  care  being 
taken  that  they  do  not  terminate  in  thin,  narrow  ends,  and  that  there  is 
always  an  abundance  of  integument  after  they  are  adjusted  over  the  bone. 
When  the  muscular  tissue  is  unusually  abundant,  as  often  happens  in  ampu- 
tating through  the  calf  of  the  leg,  I  have  found  it  advisable  to  retrench  it 
with  the  knife,  in  order  to  give  the  stump  a  more  seemly  shape,  as  well  as  to 
place  it  in  a  better  condition  for  bearing  the  pressure  of  an  artificial  limb. 
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In  performing  the  operation  the  same  general  rules  are  to  be  observed  as 
in  the  circular  method  ;  hemorrhage  is  restrained  by  the  same  means,  and  the 
skin  is  drawn  back  by  the  hands  of  an  assistant,  who  also  retracts  the  Haps 
as  one  after  the  other  is  made,  and  thus  holds  them  out  of  the  way  of  the 
knife  and  saw.  Any  important  vessels  that  may  be  bleeding  are  instantly 
compressed  by  the  fingers  until  they  can  be  tied.  Before  applying  the  saw 
the  knife  is  pressed  closely  around  the  bone  so  as  to  divide  every  muscular 
fibre,  and  also,  if  possible,  the  periosteum.  The  most  suitable  instrument 
for  removing  the  larger  limbs  is  a  long  amputating  knife  ;  for  the  smaller 
ones,  an  ordinary  scalpel,  bistoury,  or  catlin  will  answer  best.  Separation 
of  the  member  having  been  effected,  and  the  vessels  carefully  secured,  the  next 
thing  to  be  done  is  to  cut  off  the  principal  nervous  trunks  a  little  above  the 
level  of  the  surface  of  the  stump,  and,  as  the  operation  is  one  of  excessive 
pain,  it  should  always  be  performed  before  the  patient  has  fully  recovered 
from  the  influence  of  chloroform.  I  need  not  dwell  upon  the  importance  of 
thus  dealing  with  the  nerves  involved  in  the  flaps  ;  the  necessity  of  the  pro- 
cedure must  be  obvious  upon  the  slightest  reflection.  When  it  is  considered 
that  they  always  become  more  or  less  enlarged  and  bulbous  after  all  opera- 
tions of  this  kind,  it  is  easy  to  perceive  what  would  be  the  consequence  if 
they  were  brought  in  contact,  as  some  of  them  almost  inevitably  would  be, 
with  the  extremity  of  the  bone,  before  it  has  had  time  to  become  rounded  off. 
I  regard  no  amputation  by  the  flap  method  as  being  finished  unless  provision 
has  been  made  against  such  a  contingency.  The  adjoining  cuts,  figs.  159 
and  160,  represent  the  appearauces  of  the  stump  and  of  the  limb  after  its  re- 
moval. 


Fig.  159. 


Fig.  160. 


Fig.  1.39.  The  flap  operation  illustrated  in  the 
thigh.  The  sloping  wounds,  whence  the  flaps 
have  been  taken,  shown  in  the  amputated  part. 


Fig  160  The  corresponding  stump  ;  intended  to 
exhibit  the  comparatively  small  extent  of  wound 
that  remains. 


3.  Ova!  Method.— In  the  oval  method,  as  it  is  termed  by  Scoutetten,  by 
whom  it  has  been  generalized,  or  the  oblique  process,  as  it  has  been  called 
by  others,  the  wound  has  somewhat  of  the  shape  of  an  ovoid,  the  small  ex- 
tremity of  which  corresponds  to  the  bone  or  joint  which  is  the  seat  of  the 
amputation.  The  operation  holds  a  kind  of  intermediate  position  between 
the  other  two,  resembling  the  circular  process  in  the  mode  of  incising  the 
soft  parts,  and  the  flap  in   the   form  of  the  wound.     It  is  more  especially 
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adapted  to  amputations  of  the  joints,  particularly  the  smaller,  as,  for  example, 
the  metacarpo-phalangeal,  but  has  also  been  applied  to  the  joints  of  the  hip 
and  shoulder,  especially  by  Guthrie,  Larrey,  and  Scoutetten,  who  have  de- 
vised plans  which  severally  bear  their  names. 
.  In  the  oval  operation  the  flaps  are  formed  by  cutting  from  without  inwards, 
or  one  is  formed  in  this  way  and  the  other  by  cutting  in  the  opposite  direc- 
tion, or  from  within  outwards.  It  is  commenced  by  making  two  incisions  in 
the  shape  of  the  letter  V  reversed,  the  angle  of  union  falling  a  little  above 
the  place  where  it  is  intended  to  saw  the  bone  or  effect  disarticulation.  These 
incisions  are,  of  course,  extended  as  far  as  the  periosteum,  when  the  knife, 
drawn  closely  round  behind  the  bone,  is  carried  downwards  on  a  level  with 
the  termination  of  the  two  cuts  already  made,  thus  connecting  them  by  one 
thrust,  as  the  instrument  sweeps  through  the  intervening  tissues.  By  adopting 
this  plan  of  procedure  the  surgeon  will  have  it  in  his  power  to  leave  the 
principal  vessels  and  nerves  until  the  operation  is  neai-ly  completed,  a  cir- 
cumstance which  thus  affords  him  a  much  better  control  over  the  hemorrhage. 

The  oval  operation  usually  makes  an  excellent  stump,  there  being  always 
an  abundance  of  material  for  covering  the  bone  ;  it  is  generally  a  little  more 
tedious  than  the  flap  amputation,  but  this  should  not  be  urged  as  an  objection 
to  it,  as  in  all  other  respects  the  result  is  most  satisfactory. 

4.  Rectangular  Flap. — Mr.   Teale,  of  Leeds,  has  recently  modified  the 


a  long  and  a  short  rectangular  flap. 
Fig.  161. 


double  flap  operation  by  substituting 
The  long  flap  should  be  made  from 
the  portion  of  the  limb  which  does 
not  contain  important  bloodvessels 
and  nerves,  these  being  included 
in  the  short  one.  Before  proceed- 
ing to  the  operation,  the  lines  of 
the  incision  should  be  traced  with 
ink,  in  order  to  insure  the  proper 
dimensions  of  the  large  flap,  which 
should  be  equal,  in  its  length  and 
breadth,  to  one-half  the  circumfe- 
rence of  the  limb  at  the  point  am- 
putated. The  short  flap,  which 
should  be  made  last,  should  be 
one-fourth  the  length  of  the  long 
one.  The  lines  of  incision  and  the 
length  of  the  flaps  will  be  more 

easily  understood  from  the  annexed  cut,  fig.  161,  representing  an  amputation 
of  the  thigh.  The  parts  having  been  dissected  off,  in  close  contact  with  the 
periosteum,   the   long  flap  will   be 


Teale's  amputation,  shown  in  the  thigh,  the 
dicating  the  size  and  form  of  the  flaps. 


found  to  be  perfectly  square,  and  to 
contain  a  sufficient  amount  of  mova- 
ble soft  parts  to  form  a  complete 
cushion  for  the  end  of  the  bone, 
which  must  be  sawn  off  perfectly 
straight,  and  must  be  free  from  spi- 
cules, in  order  to  prevent  ulceration 
of  the  soft  structures.  The  arteries 
having  been  taken  up,  the  long  flap 
is  brought  down  over  the  end  of  the 
bone,  and  attached  to  the  short  one 
by  several  points  of  the  interrupted 
suture.  The  short  flap  is  also  at- 
tached to  the  long  flap  laterally,  as 
VOL.  I. — 35 


162. 


Teale's  operation,  the  flaps  heiiig  drawn  together. 
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is  also  the  reflected  portion  of  the  long  flap  to  its  anreflected  portion.  The 
appearances  of  the  parts,  when  brought  together,  are  shown  in  fig.  1G2. 

Beside  the  sutures  no  other  dressings  are  employed.  The  stump  is  placed 
on  a  pillow  covered  with  a  sheet  of  gutta-percha,  and  is  protected  by  a  wire 
cage  from  the  pressure  of  the  bedclothes.  Should  the  wound  gape  during  the 
process  of  union,  a  few  adhesive  strips  may  be  applied,  to  give  the  flaps 
proper  support.  Absolute  rest  is  enjoined;  and  the  stump  should  not  be 
disturbed,  the  discharges  being  removed  from  the  parts  and  the  gutta-percha 
cloth  by  a  soft  sponge. 

Mr.  Teale  publishes  a  summary  of  fifty-six  cases  treated  by  his  method 
during  the  last  three  years.  Of  these,  the  whole  number  of  deaths  was  seven, 
or  in  the  proportion  of  one  to  eight.  Eighteen  operations  were  performed 
on  the  thigh,  twenty-eight  on  the  leg,  six  on  the  arm,  and  four  on  the  fore- 
arm. Of  this  whole  number,  only  six  cases  were  of  traumatic  origin,  and  of 
these  but  one  resulted  in  death.  This  shows  a  great  contrast  with  seventeen 
traumatic  operations  at  the  Leeds  General  Infirmary,  by  the  same  surgeons, 
of  which  ten  died,  seven  from  the  effects  of  purulent  infection.  Amputation 
of  the  thigh  for  disease  by  this  method  exhibits  a  mortality  of  nearly  one  case 
in  six,  whilst  in  the  London  hospitals  it  is  as  one  in  four  and  a  half,  and  in 
the  provincial  hospitals,  as  one  in  four. 

The  rate  of  mortality  in  amputations  of  the  leg  for  disease  is  one  in  twenty- 
seven.  In  the  London  hospitals  it  is  one  in  three  and  two-thirds,  and  in  the 
provincial  hospitals  one  in  four.  Mr.  Teale,  after  carefully  analyzing  640 
amputations  of  the  thigh  and  leg,  for  disease  or  injury,  performed  by  the  ordi- 
nary methods  in  the  London  and  provincial  hospitals,  found  the  mortality  to 
be  nearly  one  in  three.  In  forty-six  amputations  of  the  thigh  and  leg  by  the 
rectangular  flap,  for  injury  or  disease,  the  fatality  is  one  in  fourteen,  showing 
a  most  striking  contrast  with  the  above  facts. 


SECT.    IV. — OPERATION   AND   AFTER-TREATMENT. 

The  position  of  the  patient  and  the  surgeon,  the  number  and  duties  of  the 
assistants,  and  the  character  of  the  instruments,  must  necessarily  vary  in  dif- 
ferent cases  and  under  different  circumstances,  and  can  therefore  be  pointed 
out  here  only  in  a  general  manner. 

Whenever  it  is  practicable,  the  patient  should  be  placed  recumbent,  as  he 
will  thus  be  much  less  liable  to  become  faint,  and  at  the  same  time  bear  the 
effects  of  chloroform  much  better  than  when  he  sits  up.  He  may,  however, 
put  himself  in  the  latter  position  without  any  inconvenience  during  the  ampu- 
tation of  a  finger  or  toe,  or  even  of  the  arm  or  leg,  if  he  is  courageous,  and 
willing  to  dispense  with  chloroform,  or  to  take  ether  in  its  stead.  The  limb 
is  generally  held  horizontally,  away  from  the  table,  one  assistant  retracting 
the  integuments,  and  another  supporting  the  portion  to  be  removed.  A  third 
assistant  takes  charge  of  the  tourniquet,  but  before  applying  it  care  is  taken 
to  empty  the  superficial  veins  by  raising  the  limb  and  pressing  it  from  above 
downwards  :  or,  instead  of  this,  the  extremity  is  tightly  bandaged  just  before 
the  operation.  Such  a  precaution,  however,  is  only  of  material  moment  when 
the  patient  is  very  feeble,  and  therefore  ill  able  to  bear  the  loss  of  blood. 
Chloroform  having  been  administered,  the  instrument  is  firmly  secured  round 
the  limb,  the  frame  resting  upon  a  thick,  narrow  compress,  lying  directly 
over  the  main  artery,  and,  when  all  pulsation  is  arrested,  the  operation  is 
proceeded  with  in  as  rapid,  orderly,  and  careful  a  manner  as  possible.  When 
the  amputation  is  performed  high  up  near  the  trunk,  the  tourniquet  may  ad- 
vantageously be  replaced  by  the  compression  of  the  hands  of  an  assistant, 
who  trusts  either  to  his  thumbs  alone,  or  else  makes  the  requisite  pressure  by 
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means  of  the  handle  of  a  stout  key,  wrapped  round  with  a  piece  of  muslin. 
The  same  plan  for  restraining  hemorrhage  is  adopted  in  amputating  at  the 
hip  and  shoulder-joints.  In  separating  a  large  limb,  not  less  than  five  assist- 
ants are  generally  necessary  ;  one  for  administering  chloroform,  a  second  to 
take  charge  of  the  tourniquet,  a  third  to  hold  up  the  flaps,  one  to  support 
the  distal  portion  of  the  member,  and  a  fifth  to  hand  the  instruments  and 
sponges,  and  aid  in  securing  the  arteries.  A  small  number  will  of  course 
suffice  when  we  remove  a  finger  or  other  insignificant  part. 

The  different  methods  of  amputation  are  described  in  the  preceding  section. 
The  one  which  I  prefer  is  that  by  flap,  though  it  cannot  be  denied  that  a 
most  excellent  stump  may  be  made  by  the  circular  operation.  The  rectangu- 
lar method  I  have  never  performed,  but  it  seems  to  me  to  be  a  procedure  well 
worthy  of  attention,  as  the  arrangement  of  the  long  flap  not  only  thoroughly 
protects  the  bone,  but,  what  is  a  matter  of  great  consequence,  admits  of  ready 
drainage.  The  oval  operation  is  admirably  adapted  to  amputations  at  the 
joints  and  to  resections  of  the  bones. 

My  reasons  for  preferring  the  flap  to  the  circular  operation,  are,  first,  be- 
cause it  is  more  simple  and  easy  of  execution  ;  secondly,  because  it  makes, 
as  a  general  rule,  a  much   better 

covering  for  the  bone,  and,  lastly,  Fig.  163. 

because  the  patient  experiences 
much  greater  comfort  in  wearing 
an  artificial  limb.  Mr.  Palmer, 
who  has  for  many  years  been  en- 
gaged in  the  manufacture  of  arti- 
ficial legs,  assures  me  that  stumps 
made  by  the  circular  operation 
seldom  answer  well  for  the  adapta- 
tion of  an  artificial  substitute. 

The  principal  instruments  re- 
quired for  the  operation  are,  for 
the  larger  limbs,  a  tourniquet,  an 
amputating  knife,  a  catlin,  saw, 
and  pliers,  which  are  properly 
arranged  upon  a  tray  in  the  order 
in  which  they  will  be  needed.  For 
removing  the  fingers,  hand,  toes, 
and  foot,  an  ordinary  scalpel  will 
commonly  suffice.  The  tourniquet 
in  general  use  is  that  of  Petit,  the 
construction  and  arrangement  of 
which  may  be  readily  learned  from 
the  annexed  sketch,  fig.  163,  a 
circumstance   which,   besides    the 

fact  that  it  is  found  in  every  cutler's  shop,  will  render  any  formal  description 
of  it  unnecessary. 


Petit's  tourniquet. 


The  tourniquet  of  Petit  was  re- 
cently modified  by  Mr.  Tiemann,  of 
New  York,  in  such  a  manner  as  to 
concentrate  a  much  greater  amount 
of  pressure  upon  the  artery,  at  the 
same  time  that  it  does  not  embar- 
rass the  venous  circulation.  The 
pad  is  placed  either  horizontally 
or  crosswise  upon  the  vessel,  and 
the  strap,  carried  round  the  limb, 
is    passed    through    the    two    side 


Fig.  164. 


Tiemann's  improved  tourniquet. 
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apertures  in  the  metallic  plate,  after  which  the  ends  are  drawn  very  tight,  and 
fastened  on  the  protruding;  hooks.  The  arrangement  of  the  different  pieces 
of  the  instrument  is  seen  in  fig;.  164. 

Fig.  165  represents  an  arterial  compressor  which  I  devised  several  years 
ago,  as  a  convenient  substitute  for  the  ordinary  tourniquet,  over  which,  I 
conceive,  it  possesses  several  decided  advantages ;  first,  in  the  facility  of  its 

Fie.  165. 


Author's  artery  compressor. 

application  ;  secondly,  in  the  amount  of  pressure,  which  it  is  capable  of  ex- 
erting ;  thirdly,  in  its  ready  adaptation  to  limbs  of  different  dimensions; 
fourthly,  in  the  circumstance  that  it  makes  pressure  only  at  two  points,  that 
is,  over  the  artery,  and  at  the  spot  immediately  opposite  to  the  artery ;  anil, 
lastly,  the  facility  with  which  it  may  be  slackened  or  removed  at  any  stage 
of  the  operation.  With  a  little  modification,  the  instrument  may  readily  be 
adapted  to  the  femoral  artery  as  it  emerges  from  beneath  Poupart's  liga- 
ment, or  even  to  the  external  iliac  just  above  this  ligament,  in  amputation  at 
the  hip-joint,  and  also  to  the  axillary  artery,  in  disarticulation  of  the  shoul- 
der-joint. 

By  a  reference  to  the  cut,  it  will  be  seen  that  the  instrument  is  composed 
of  two  blades,  differing  in  the  degree  of  their  curvatures,  united  by  a  screw, 
and  regulated  by  a  rachet.  Each  short  blade  is  provided  with  a  pad,  capa- 
ble of  being  worked  by  a  screw,  and  designed  to  rest  upon  the  artery  which 
it  is  intended  to  compress.  By  this  arrangement  two  tourniquets  are  pro- 
duced :  a  large  one  for  the  thigh,  and  a  small  one  for  the  arm,  or  the  thigh 
of  a  small  subject. 

The  ordinary  amputating  knife,  seen  in  fig.  166,  is  from  nine  to  twelve 
inches  in  length,  by  about  five  lines  in  width,  with  a  moderately  thick  back, 
spear-pointed,  and  furnished  with  a  stout,  rough,  ebony  handle  to  prevent 

Fig.  166. 


Amputating  knife.  , 

it  from  dropping  out  of  the  hand  if  it  should  become  smeared  with  blood. 
The  principal  edge  should  extend  the  whole  length  of  the  blade,  and  be  in 
the  best  possible  condition  for  executing  its  important  office,  well  tempered, 
and  perfectly  sharp.  The  edge  upon  the  back  should  not  be  longer  than  an 
inch  and  a  half.  With  such  an  instrument  properly  managed,  nearly  all  the 
amputations  in  the  body  may  be  performed  with  great  neatness  and  despatch. 
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The  catlin,  shown  in  fig.  167,  is  a  double-edged  knife,  used  principally  in 
removing  the  forearm  and  leg,  and  for  dividing  the  interosseous  muscles  and 
ligaments;  I  cannot  see,  however,  that  it  possesses  any  special  advantage, 
even  in  these  cases,  over  the  larger  knife  just  described. 

Fig.  167. 


Catlin,  or  double-edged  knife. 

Every  amputating  case  contains  a  large  saw,   resembling  the  common 
dove-tail  saw  of  the  cabinet-maker.     The  adjoining  sketch,  fig.  168,  repre- 

Fig.  168. 


Amputating  saw. 

sents  the  form  of  the  instrument  which  I  am  myself  in  the  habit  of  using. 
The  blade,  which  is  very  firm,  is  ten  inches  and  a  half  in  length  at  the  cut- 
ting edge,  by  two  inches  and  one  eighth  in  breadth,  exclusive  of  the  back, 
which  is  very  thick  and  convex,  in  order  to  afford  the  proper  degree  of 
strength  which  such  an  implement  should  always  possess.  The  handle  is 
rough,  and  sufficiently  large  to  receive  two  fingers,  while  the  thumb  and  fore- 
finger are  applied  to  its  surfaces,  parallel  with  the  upper  border,  to  keep  it 
steady  while  engaged  in  the  discharge  of  its  duty.  The  teeth  are  rather 
large  but  sharp,  set  crossways  on  the  edge,  that  the  instrument  may  not  hang 
or  hitch  as  it  works  its  way  through  the  bone.  The  manner  of  using  the 
saw  has  already  been  described. 

A  small  saw,  such  as  is  represented  in  fig.  169,  will  be  of  great  service  in 
amputations  of  the  hand  and  foot. 

Fig.  169. 


Small  amputating  saw. 

Cutting-pliers,  seen  in  fig.   170,  of  various  sizes  and  forms,  must  be  at 
hand  ;  they  should  be  short  but  rather  slender  in  the  blades,  and  very  long 

Fig.  170. 


Bone  nippers. 


and  strong  in  the  handle.     Although  I  never  use  these  instruments  when  it 
is  possible  to  employ  the  saw,  on  account  of  their  tendency  to  bruise  the 
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osseous  tissue,  yet  they  are  of  great  convenience  for  removing  sharp  spicula, 
and  cutting  off  certain  pieces  of  the  skeleton,  as  the  phalanges  of  the  toes 
and  fingers,  the  ribs,  and  jaws. 

As  it  respects  the  permanent  dressings  after  amputation,  they  should  be  of 
the  lightest  and  most  simple  character.  In  the  larger  operations  they  should 
not,  as  a  general  rule,  be  applied  before  the  lapse  of  four  or  five  hours,  by 
which  time  the  surfaces  of  the  wound  will  usually  be  glazed  with  lymph,  and 
all  danger  of  hemorrhage  be  past.  I  can  conceive  of  nothing  more  awkward 
for  the  surgeon  or  disagreeable  to  the  patient,  than  the  necessity  of  undoing 
the  dressings,  some  hours  after  the  removal  of  a  limb,  for  the  purpose  of 
searching  for  bleeding  vessels.  Such  a  procedure  is  sure  to  cause  alarm  and 
suffering ;  and,  although  it  is  always  desirable  to  complete  the  dressings  as 
early  as  possible  in  ordinary  cases,  yet  after  a  large  amputation,  involving 
vast  and  numerous  muscles  liable  to  conceal  arteries  of  considerable  size,  I 
regard  it  as  a  matter  of  great  consequence  not  to  hazard  the  necessity  of 
their  removal.  During  the  period  that  intervenes  between  the  operation  and 
the  permanent  dressings,  the  limb  should  be  placed  in  an  easy  and  elevated 
position,  and  the  flaps  should  either  be  loosely  approximated  with  a  few 
adhesive  strips,  or,  what  is  better,  left  apart,  and  covered  with  light  com- 
presses wet  with  cold  water,  and  frequently  irrigated  ;  not  changed,  unless 
soaked  with  blood,  as  this  would  only  lead  to  exposure  and  irritation  of  the 
parts. 

All  bleeding  and  danger  of  bleeding  having  ceased,  the  flaps  are  carefully 
stitched  in  place,  the  ligatures  are  brought  out  at  the  nearest  points,  and  the 
intervals  between  the  sutures  are  covered  with  long  and  rather  narrow  strips 
of  plaster,  to  admit  of  sufficient  drainage.  This  should  be  still  further 
favored,  when  the  breach  is  very  large  and  deep,  by  the  insertion  of  a  slender 
tent  in  the  lower  angle  of  the  wound,  and  strict  attention  to  the  position  of 
the  stump.  To  a  want  of  these  precautions  are  unquestionably  to  be  ascribed 
some  of  the  bad  effects  of  these  operations,  as  pyemia,  profuse  suppuration, 
and  the  death  of  the  extremity  of  the  bone.  The  wound  being  firmly  closed 
at  all  points,  the  matter,  of  which  there  is  nearly  always  more  or  less  after  all 
large  amputations,  accumulates  in  the  depths  of  the  stump,  around  the  bone, 
and  among  the  muscles,  thus  causing  necrosis  of  the  former,  and  affording 
the  veins  and  lymphatics  of  the  latter  an  opportunity  of  conveying  the  fluid 
into  the  system,  and  thereby  inducing  secondary  abscesses.  Now,  all  this 
risk  may  be  effectually  prevented  by  adopting  the  plan  here  suggested  of 
keeping  a  long,  slender,  and  well-oiled  tent  in  the  lower  part  of  the  wound 
for  the  first  thirty-six  or  forty-eight  hours ;  at  the  end  of  this  time  it  may  be 
carefully  removed,  and  any  pus  that  may  be  present  gently  pressed  out.  A 
gum-elastic  tube  may  now,  if  necessary,  take  the  place  of  the  tent,  with  a 
view  to  a  more  ready  and  steady  drainage ;  or,  if  the  suppurative  crisis  is 
passed,  the  foreign  body  may  be  dispensed  with,  and  the  case  managed  in 
the  ordinary  way. 

The  adhesive  strips  must,  if  possible,  extend  four  or  five  inches  beyond 
the  upper  extremity  of  each  flap,  especially  in  the  larger  amputations,  so  as 
to  prevent  the  retraction  of  the  integuments ;  and  for  the  purpose  also  of 
quieting  the  muscles  and  bringing  them  well  forward  over  the  bone.  I  have 
been  in  the  habit  for  many  years  of  beginning  the  application  of  the  roller  at 
the  part  of  the  limb  nearest  the  trunk,  carrying  it  firmly  and  equably  down- 
ward to  the  very  verge  of  the  stump,  which  is  then  enveloped  by  a  few  crucial 
turns  of  the  bandage,  to  give  it  greater  support.  No  other  dressing  is 
necessary.  The  limb  is  now  placed  in  an  easy  and  slightly  elevated  position, 
over  a  sheet  of  gutta-percha,  and  kept  constantly  wet  with  cold  water,  applied 
by  means  of  a  light  porous  napkin,  substitution  being  employed  only  in  the 
event  of  the  cloth  becoming  bloody  or  offensive.     If  suppuration  be  threat- 
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ened,  .or  the  cold  is  disagreeable  and  chilling  in  its  effects,  the  most  eligible 
remedy  will  be  an  emollient  cataplasm  or  the  warm  water-dressing.  Provi- 
sion is  of  course  made  to  protect  the  stump  from  the  contact  of  the  bedclothes. 
As  soon  as  the  operation  is  over,  a  full  anodyne  is  ordered,  for  the  twofold 
purpose  of  relieving  pain  and  preventing  spasm  ;  and  the  dose  is  afterwards 
repeated  from  time  to  time  as  circumstances  may  seem  to  demand  its  exhibi- 
tion. •  The  diet  should  be  light  but  rather  nourishing  than  otherwise  ;  and, 
with  the  exception  of  a  mild  aperient  on  the  second  day,  no  medicine  what- 
ever should  be  given  unless  it  is  absolutely  necessary  on  account  of  the 
violence  of  the  traumatic  fever,  or  the  danger  of  exhaustion  from  shock  and 
hemorrhage.  When  the  system  is  much  depressed  at  the  time  of  the  opera- 
tion, it  will  be  well,  as  a  general  rule,  to  put  the  patient  at  once  upon  a 
generous  diet,  and  perhaps  even  upon  the  use  of  milk  punch.  I  am  satisfied, 
from  what  I  have  seen  of  these  cases,  that  the  worst  possible  plan  that  can 
be  pursued  is  starvation  ;  this  not  only  weakens  the  system  still  farther  but 
tends  powerfully  to  the  production  of  pyemia  and  typhoid  fever. 

The  dressings  may  require  removal  within  forty- eight  hours  after  the  opera- 
tion, or  not  under  three  or  four  days,  according  to  the  condition  of  the  parts. 
When  the  adhesive  action  is  progressing  favorably,  the  less  interference  there 
is  the  better ;  any  discharge  that  may  collect  upon  the  surface  of  the  stump 
may  be  easily  soaked  up  with  a  soft  sponge.  If  considerable  swelling  and 
pain  take  place,  or  profuse  suppuration  set  in,  the  change  cannot  be  effected 
too  soon  ;  and  it  need  hardly  be  added,  that,  while  it  is  being  made,  the 
stump  should  be  well  supported  by  an  assistant,  and  that  all  pressure  and 
unnecessary  manipulation  should  be  avoided.  Any  tendency  to  bagging  that 
may  show  itself  is  to  be  counteracted  by  the  judicious  application  of  the  ad- 
hesive strips  and  bandage.  The  sutures  should  not  be  cut  out  too  soon  ;  as 
long  as  they  are  affording  support  they  should  be  permitted  to  remain. 

After  the  wound  has  healed,  the  stump  should  be  protected  for  some  time 
with  a  piece  of  soft  flannel,  to  prevent  the  ill  effects  that  might  otherwise 
arise  from  atmospheric  vicissitudes  ;  and  all  pressure  upon  its  surface  should 
be  carefully  avoided  until  the  parts  have  regained  their  natural  sensibility. 

SYNCHRONOUS  AMPUTATION. 

In  cases  of  accident,  as  well  as  in  certain  diseases,  but  especially  in  the 
former,  it  occasionally  becomes  necessary  to  amputate  two  limbs  simultane- 
ously, or  in  immediate  succession,  the  circumstances  which  call  for  the  re- 
moval of  the  one  demanding  the  separation  of  the  other.  This  constitutes 
what  is  termed  the  synchronous  double  operation.  It  is  founded  upon  the 
assumption  that  the  recovery  is  more  rapid  when  two  limbs  are  cut  off  simul- 
taneously than  at  two  separate  and  distinct  periods ;  that  the  loss  of  blood 
will  be  comparatively  little  more  from  two  amputations  thus  performed  than 
from  one  alone  ;  that  there  will  be,  in  the  aggregate,  much  less  pain,  shock, 
and  inconvenience  ;  and,  lastly,  that  the  patient  will  thus  escape  the  harass- 
ing anxiety  of  mind  growing  out  of  the  knowledge  that  he  will  be  obliged 
to  submit  to  another  operation.  Synchronous  double  amputation  has  occa- 
sionally been  performed  in  various  parts  of  this  country  and  Europe ;  but  so 
far  as  my  information  extends  it  was  first  adopted,  as  a  rule  of  practice,  by 
the  surgeons  of  the  Hotel-Dieu,  at  Quebec,  the  first  case  having  occurred, 
many  years  ago,  in  the  hands  of  Dr.  Morris,  of  that  city.  Within  the  last  ten 
years  the  operation  has  also  been  performed  several  times  by  Dr.  Carnochan, 
of  New  York.  But  the  most  remarkable  instance  of  the  kind  of  which  I 
have  any  knowledge,  occurred  in  184V,  at  Schuylkill  Haven,  Pennsylvania, 
in  the  hands  of  Dr.  John  G.  Koehler,  who  removed  simultaneously,  on  account 
of  a  railroad  injury,  both  legs  and  one  arm  from  a  lad,  aged  thirteen  years, 
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recovery  taking  place  without  the  supervention  of  any  serious  symptoms. 
The  limbs  were  frightfully  crushed,  and  the  operation  was  performed  within 
a  short  time  after  the  accident.  The  arm  being  removed  first,  the  pulse 
immediately  sank,  but  under  the  influence  of  stimulants  it  rose  sufficiently  in 
five  minutes  to  justify  amputation  of  both  legs  below  the  knee.  80  excessive 
had  been  the  shock  of  the  system  that  the  boy  hardly  experienced  any  pain 
during  the  operation. 

The  synchronous  double  operation  may  be  performed  by  two  surgeons,  or 
by  one  alone,  the  latter  being  perhaps  the  preferable  method.  In  either 
event,  it  is  a  matter  of  paramount  importance  to  protect  the  patient  from  the 
loss  of  blood,  the  slightest  effusion  of  which  might  prove  prejudicial  to  his 
safety.  Dr.  Carnochan  is  in  the  habit  of  cutting  off  both  limbs  before  he 
ties  any  vessels,  and  this  is  undoubtedly  the  preferable  plan  if  we  can  be  cer- 
tain of  having  perfect  control  over  the  hemorrhage,  as  we  may  be  if  we  have 
proper  assistants,  and  the  removal  is  effected  rapidly  by  the  flap  operation. 


SECT.  V. — AFFECTIONS  OF  THE  STUMP. 

These  affections  are  either  of  a  primary  or  consecutive  character,  and  both 
may  be  purely  of  a  local,  or  of  a  local  and  constitutional  origin.  The  pri- 
mary consists  of  hemorrhage,  spasm  of  the  muscles,  excessive  pain,  undue 
inflammation,  osteomyelitis,  and  inordinate  retraction  of  the  soft  parts,  thereby 
permitting  exposure  of  the  bone.  Among  the  secondary  effects  may  be  men- 
tioned necrosis  and  exfoliation  of  the  bone,  degeneration  of  the  nerves  and 
neuralgic  pain,  aneurismal  enlargement  of  the  vessels,  and  contraction  of  the 
tendons  in  the  neighborhood  of  the  stump,  by  which  the  latter  is  drawn  ou' 
of  its  proper  position,  and  so  made  a  source  of  inconvenience  and  discom- 
fort. 

1.    PRIMARY  AFFECTIONS. 

a.  Hemorrhage  may  come  on  soon  after  the  dressing  of  the  stump,  or  not 
until  some  time  has  elapsed ;  perhaps  not  for  several  days.  It  is  usually 
occasioned  by  the  want  of  a  sufficient  number  of  ligatures,  in  consequence  of 
the  retraction  of  some  of  the  smaller  arteries,  thereby  escaping  the  surgeon's 
attention  while  he  is  looking  out  for  the  principal  and  more  accessible 
branches  ;  or  it  may  be  that  the  vessel  has  been  cut  obliquely,  and  that  it  has 
not  been  tied  high  enough  up  ;  or,  finally,  that  the  arterial  tunics  are  so  much 
diseased  as  to  give  way  under  the  pressure  of  the  cord  before  the  formation 
of  an  adequate  internal  clot,  as  when  the  bleeding  supervenes  several  days 
after  the  operation.  However  induced,  or  whatever  may  be  the  circum- 
stances which  give  rise  to  the  hemorrhage,  the  proper  remedy  consists  in  ex- 
posing the  open  artery,  and  securing  it  with  the  ligature,  either  by  separating 
the  flaps,  or,  if  adhesion  is  already  far  advanced  by  dilating  the  canal  along 
which  the  blood  flows  over  a  grooved  director.  The  main  artery  of  the  limb 
is  not  tied  unless  it  be  found  impossible,  on  account  of  disease,  or  some  other 
cause,  to  make  the  application  of  the  ligature  at  the  stomp. 

Sometimes  the  hemorrhage  is  purely  venous,  the  blood  flowing  away  lazily, 
in  a  dark  purple  stream,  without  any  jet ;  and  when  this  is  the  case  it  will 
generally  be  found  to  depend  upon  the  want  of  accurate  coaptation  of  the 
flaps,  or  some  defective  application  in  the  bandage,  making  either  too  little 
or  too  much  pressure ;  in  the  former  case  enabling  the  vessels  to  remain 
open  and  gaping,  and  in  the  latter  interfering  with  the  passage  of  their  con- 
tents. Occasionally  the  blood  oozes  out  at  different  points,  as  water  oozes 
out  of  a  sponge,  and  this  may  take  place  either  from  the  soft  parts,  or  from 
the  Haversian  canals  of  the  bones,  or  from  the  medullary  membrane  and  the 
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marrow.  Arrest  of  the  bleeding  is  usually  effected  simply  by  compression 
of  the  stump,  the  compress  and  roller  being  made  to  bear  steadily  against 
the  offending  vessels,  aided  by  elevation  and  cold  applications ;  when  this 
fails,  the  ligature  may  be  required,  or,  what  is  preferable,  because  altogether 
free  from  the  danger  of  phlebitis,  constriction  of  the  vein  by  inclusion  in  the 
surrounding  tissues.  For  this  purpose,  after  being  carefully  dissected  from 
its  attachments,  it  is  transfixed  by  a  curved  needle,  armed  with  a  small  double 
cord,  and  drawn  through  an  opening  made  for  it  in  one  of  the  adjoining 
muscles.  Both  ends  of  the  cord  are  then  brought  out  at  the  nearest  angle 
of  the  wound,  and  retained  for  twenty-four  hours,  or  removed  at  once,  if 
there  be  no  probability  that  the  vessel  will  lose  its  hold.  When  the  vein 
has  been  cut  off  unusually  high  up,  so  as  not  to  admit  of  this  procedure,  I 
never  hesitate  to  tie  it,  even  if  it  be  one  of  large  size,  such,  for  instance,  as 
the  femoral,  although  the  operation  should  always,  if  possible,  be  avoided  for 
the  reason  just  stated.  When  the  blood  proceeds  from  the  Haversian  canals 
it  will  generally  be  necessary  to  undo  the  flaps,  and  apply  a  compress  directly 
to  the  surface  of  the  bone,  the  wound  being  kept  open  until  the  flow  is 
arrested.     Caustic  applications  must  not  be  used  for  fear  of  causing  necrosis. 

b.  Spasm  of  the  muscles,  which  is  frequently  a  source  of  great  distress, 
and  which  presents  itself  in  the  form  of  jerks  or  twitchings,  usually  sets  in 
within  a  few  hours  after  the  operation,  and  is  generally  most  severe  in  persons 
of  a  nervous,  irritable  temperament.  No  patient,  however,  is  ever  entirely 
exempt  from  it  after  amputation,  and  it  is  always  sure  to  be  materially  aggra- 
vated on  the  occurrence  of  inflammation.  In  regard  to  treatment  much  is 
to  be  done  in  the  way  of  prophylaxis  ;  by  the  judicious  use  of  the  roller  to 
give  equable  support  to  the  muscles  of  the  stump,  together  with  elevation 
of  the  part  to  favor  venous  return,  and  also  by  the  early  exhibition  of  a  full 
anodyne.  The  use  of  morphia,  or  of  morphia  and  antimony,  along  with 
warm  fomentations,  will  be  required  if  the  spasm  is  at  all  severe  when  no 
such  precautionary  measures  have  been  adopted. 

c.  The  degree  and  continuance  of  the  pain  which  follows  an  amputation 
will  be  influenced  very  materially  by  the  character  of  the  case,  the  size  of 
the  limb,  the  presence  or  absence  of  complications,  and,  above  all,  by  the 
temperament  of  the  patient.  Coming  on  usually  as  the  system  emerges  from 
the  influence  of  chloroform,  it  is  sometimes  remarkably  slight,  while  at  other 
times  it  is  so  severe  as  to  require  large  quantities  of  anodyne  medicines  for 
its  subjugation.  When  the  pain  is  complicated  with  spasmodic  twitching  of 
the  stump,  as  it  generally  is  during  the  first  twenty-four  hours,  it  must  be 
promptly  met  with  morphia  and  antimony.  In  order  to  render  these  two 
phenomena  as  light  as  possible,  I  have  long  been  in  the  habit  of  administer- 
ing a  full  anodyne,  generally  a  grain  and  a  half  of  morphia,  about  two  hours 
before  the  operation,  and  have  never  been  disappointed  in  my  expectations. 

d.  The  inflammation  consequent  upon  an  operation  of  this  kind  may  be 
either  of  the  ordinary  character,  or  it  may  be  erysipelatous,  the  determining 
circumstances  not  being  always  appreciable.  In  general,  however,  the  danger 
of  erysipelatous  action  will  be  considerable  when  there  has  been  severe  shock, 
or  excessive  loss  of  blood,  conjoined  with  previous  bad  health  or  habits  of 
intemperance.  It  usually  makes  its  appearance  within  the  first  forty-eight 
hours,  and  is  characterized  by  the  ordinary  phenomena,  such  as  a  red  dusky 
state  of  the  skin,  more  or  less  throbbing,  a  sense  of  tension,  and  burning, 
smarting  pain,  with  marked  disorder  of  the  general  system.  Whatever  may 
be  the  degree  or  character  of  the  inflammation,  it  is  always  hostile  to  the 
adhesive  process ;  some  parts  may,  it  is  true,  unite  in  this  way,  but  suppura- 
tion will  be  almost  certain  to  follow,  so  as  to  lead  to  the  necessity  of  healing 
the  greater  portion  of  the  wound  by  granulation.  In  persons  of  a  very 
dilapidated  constitution  the  inflammation  may  pass  into  gangrene.     I  have 
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found  this  termination  most  commonly  in  patients  of  a  scrofulous  habit  of 
body  and  in  those  whose  system  has  been  contaminated  by  syphilis. 

The  treatment  of  this  disease  must  be  conducted  upon  general  antiphlo- 
gistic principles.  Special  attention  must  be  paid  to  the  state  of  the  system, 
and  with  this  view  it  will  generally  be  necessary  to  employ  a  mildly  stimu- 
lating course,  consisting  of  quinine  and  milk  punch,  with  blue  mass  and 
ipecacuanha  to  evacuate  the  bowels  and  correct  the  secretions.  Morphia  is 
given  in  liberal  doses  to  allay  pain  and  procure  sleep.  The  best  local  reme- 
dies are  the  dilute  tincture  of  iodine,  with  fomentations,  or  cataplasms,  medi- 
cated with  solutions  of  acetate  of  lead  and  opium.  Leeches  will  generally 
prove  prejudicial.  Sometimes  the  disease  is  promptly  arrested  by  the  appli- 
cation of  a  large  blister.  If  mortification  is  threatened,  the  parts  are  freely 
touched  with  nitrate  of  silver,  sulphate  of  copper,  or  the  dilute  acid  nitrate 
of  mercury,  and  enveloped  in  a  fermenting  poultice.  The  chlorides  are  used 
for  allaying  fetor,  and  the  syringe  for  washing  away  secretions  from  beneath 
the  flaps. 

c  Bad  effects  occasionally  follow  amputation  in  consequence  of  the  de- 
velopment of  osteomyelitis ;  an  affection  which  has  only  recently  begun  to 
attract  particular  attention.  In  the  Crimean  war  it  was  of  such  frequent  oc- 
currence that  the  question  was  seriously  debated  by  a  number  of  surgeons 
whether  it  would  not  be  best  to  abandon  amputation  altogether  in  the  con- 
tinuity of  the  larger  bones,  and  resort  to  disarticulation  as  a  substitute.  The 
disease  is  also  sufficiently  common  in  hospital  and  private  practice,  especially 
in  cases  of  railway  and  other  severe  accidents,  attended  with  violent  concus- 
sion of  the  osseous  tissues.  The  probability  is  that  it  is  occasionally  caused 
by  injury  inflicted  in  the  act  of  sawing  off  the  bone.  However  induced,  it 
generally  sets  in  within  a  short  period  after  the  operation,  so  that  by  the 
time  the  dressings  are  removed,  as  they  usually  are  on  the  fourth  or  fifth  day, 
it  is  found  to  have  already  made  considerable  progress,  the  marrow  being  of 
a  brownish,  blackish,  or  greenish  appearance,  of  a  soft,  putrilaginous  consist- 
ence, excessively  fetid,  and  partially  detached  from  the  bone,  which  is  itself 
either  dead,  or  in  a  dying  state,  and  more  or  less  denuded  of  periosteum. 
The  disease  is  generally  attended  with  considerable  pain,  although  in  some  of 
the  cases  that  I  have  seen  there  was  almost  an  entire  absence  of  local  suffer- 
ing; it  is  not  unfrequently  coincident  with  pyemia  and  erysipelas.  Hence 
the  prognosis  is  often  exceedingly  unfavorable. 

The  treatment  of  osteomyelitis  must  be  conducted  upon  general  antiphlo- 
gistic principles,  modified  by  the  peculiarity  of  the  constitutional  symptoms. 
Great  attention  must  be  paid  to  cleanliness;  the  dressings  must  be  frequently 
changed,  and  free  use  must  be  made  of  the  chlorides.  The  judicious  applica- 
tion of  the  nitrate  of  silver  to  the  affected  structures  might  possiblv  assist  in 
circumscribing  and  ultimately  arresting  the  morbid  action.  If  the' bone  die, 
no  attempt  should  be  made  to  remove  it  until  the  part  and  system  have 
sufficiently  recovered  from  the  effects  of  the  disease  to  bear  the  shock  of  the 
operation. 

/.  Finally,  amputation  is  occasionally  followed  by  inordinate  retraction  of 
the  muscles,  so  as  to  uncover  the  bone,  and  perhaps  lead  to  the  necessity  of 
its  removal.  The  accident  is  most  liable  to  happen  after  amputation  of  the 
thigh,  in  consequence  of  the  action  of  the  numerous,  large,  and  strong  muscles 
in  that  situation,  and  cannot  always  be  prevented  even  when  more  than  ordi- 
nary care  is  taken  in  forming  the  stump.  The  occurrence  is  always  to  be 
deprecated,  inasmuch  as  it  not  only  interferes  with  the  union  of  the  flaps  but 
is  very  apt  to  cause  the  death  of  the  bone.  The  remedy  consists  in  bandag- 
ing the  limb  firmly  from  above  downwards,  preceded  by  the  application  of 
long  adhesive  strips,  and  in  placing  the  parts  in  the  best  condition  for  relax- 
ing the  affected  muscles.     When  these  means  are  unavailing,  we  may,  pro- 
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vided  the  bone  remains  sound,  divide  some  of  the  muscles  of  the  stump  sub- 
cutaneously,  and  then  draw  them  forward,  either  with  or  without  incision  of 
the  integuments,  as  the  case  may  seem  to  demand.  If  the  bone,  however, 
be  diseased,  the  best  plan  will  be  to  saw  it  off  higher  up;  but  such  an  opera- 
tion is  often  more  hazardous  than  the  original  one,  and  should,  therefore, 
always,  if  possible,  be  avoided. 


Fig.  171. 


2.    SECONDARY  AFFECTIONS. 

The  most  common,  as  well  as  the  most  serious,  secondary  defects  of  ampu- 
tation are,  as  was  previously  stated,  necrosis  of  the  bone,  neuralgia,  develop- 
ment of  synovial  bursa?,  varicose  enlargement  of  the  arteries,  and  permanent 
shortening  of  the  tendons  in  the  vicinity  of  the  stump. 

a.  Disease  of  the  bone,  eventuating  in  a  loss  of  its  vitality,  is  induced  in 
various  ways;  in  general,  it  is  caused  by  injury  inflicted  upon  it  during  the 
operation,  consisting  either  in  the  laceration  and  separation  of  the  periosteum, 
or  in  the  violent  and  destructive  jarring  of  its  substance.  Uncovering  of  the 
bone,  in  consequence  of  too  great  a  brevity  of  flap,  aud  the  accumulation 
around  its  extremity  of  pus,  are  also  very  apt  to  produce  it.  In  rare  cases 
it  would  seem  to  perish  from  excess  of  inflammatory  action.  The  loss  of 
vitality  is  indicated  by  the  peculiar  whitish  or  pale  yellowish  aspect  of  the 
bone,  the  absence  of  bloody  points  upon  its  surface,  and  the  fact  that  it  emits 
a  characteristic  hollow  noise  when  it  is  struck  with  the  handle  of  the  knife. 
The  marrow  and  its  enveloping  membrane  generally  retain  their  vitality  for  a 
short  time  after  the  osseous  tissue  has  died,  and  this  is  the  more  likely  to 
happen  if  the  bone  perishes  only  in  a  part  of  its  circumference.  I  believe  it 
will  be  found  that  necrosis,  as  a  result  of  amputation,  is  more  liable  to  occur 
in  the  thigh-bone  than  in  any  other  piece  of  the  skeleton,  depending  proba- 
bly opon  some  peculiarity  of  organization.  The 
tibia  is  also  occasionally  affected,  and  a  similar  oc- 
currence is  sometimes  met  with  in  the  humerus. 
The  dead  bone  may  come  off  in  the  form,  first,  of 
an  exfoliation,  consisting  merely  of  a  part  of  its 
outer  compact  substance  ;  or,  secondly,  as  an  osse- 
ous ring,  with  long,  narrow,  sharp  spicula ;  or, 
finally,  as  a  complete  cylinder,  as  when  it  involves 
the  entire  circumference  of  the  bone  over  an  extent 
of  several  inches  in  length.  The  more  common 
appearances  exhibited  by  the  necrosed  bone  are 
well  displayed  in  fig.  171. 

The  management  of  these  cases  must  be  left  very 
much  to  the  operation  of  time,  especially  when  the 
bone  has  perished  high  up,  and  when,  in  order  to 
reach  it,  extensive  dissection  would  be  required.  If, 
on  the  other  hand,  the  necrosis  is  very  limited,  an 
attempt  may  be  made  to  get  rid  of  it  with  the  saw, 
cutting-forceps,  or  trephine ;  but  too  much  caution 
cannot  be  used  even  in  such  an  operation,  trifling 
though  it  may  seem.  I  have  seen  death  produced 
by  it  in  two  cases,  and  similar  instances  have  been 
witnessed  by  others.  It  would  seem,  when  a  bone 
is  thus  affected,  as  if  the  system  were  more  than 
usually  intolerant  of  instrumental  interference  and 
loss  of  blood  ;  the  parts  are  generally  excessively 
irritable,  and  the  constitution  rarely  fails  to  sympathize  with  them  in  the  most 
lively  manner.     Besides,  the  operation  is  necessarily  attended  with  some  de- 


The  sequester  detached  ;  at  its 
lower  part,  a,  including  the 
whole  thickness  of  the  bone,  but 
gradually  shelving  upwards,  as 
such  pieces  usually  do. 
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gree  of  hemorrhage,  and  I  am  not  certain  that  a  patient  may  not  be  de- 
stroyed in  this  way  alone,  especially  if  he  be  very  feeble  and  irritable  at  the 
time. 

Instances  occur  in  which  the  dead  bone,  or  sequester,  is  firmly,  and  even 
obstinately,  imprisoned  by  the  remains  of  the  living,  or,  more  properly  speak- 
ing,  by  the  new  matter  thrown  out  upon  its  surfaces;  thus  occasioning  great 
difficulty  in  regard  to  its  removal.  Dr.  Markoe,  of  the  New  York  Hospital, 
had  the  kindness,  a  few  years  ago,  to  communicate  to  me  the  particulars  of 
a  case,  wherein  the  sequester,  consisting  of  an  inner  shell  of  the  femur,  was 
retained  for  many  months  by  a  spur  of  new  osseous  substance  extending 
through  an  opening  in  its  sides,  in  such  a  manner  as  to  nail  the  dead  and 
living  parts  together,  but  at  the  same  time  allowing  the  former  to  be  moved 
freely  backwards  and  forwards  upon  the  latter.  It  was  not  until  after  several 
attempts  had  been  made  at  extraction,  attended  with  much  pain  and  consti- 
tutional suffering,  that  riddance  was  finally  effected  by  means  of  the  chisel 
and  forceps.  For  some  very  ingenious  notions  respecting  the  causes  of  ne- 
crosis in  the  bones  of  the  stump  after  amputation,  the  reader  is  referred  to  a 
short  paper  by  Dr.  Markoe,  in  the  Louisville  Medical  Review  for  July,  1856. 
b.  Another  disagreeable,  frequently,  indeed,  a  most  distressing  effect  of 
this  operation,  is  neuralgia,  coming  on  at  a  variable  period  after  its  perform- 
ance, and  often  continuing,  despite  the  most  judicious  and  persevering  efforts 
at  relief,  to  molest  the  patient  during  the  remainder  of  his  life.  Supervening 
generally  without  any  assignable  cause,  it  is  usually  most  common  in  nervous, 
irritable  persons,  who  are  subject  to  the  disease  in  other  parts  of  the  body. 
Females  are  more  prone  to  it  than  men,  and  in  them  the  attack  frequently 
coincides  with  the  eruption  of  the  menses.  Sometimes  the  disease  is  peri- 
odical, especially  in  residents  in  malarious  regions,  the  paroxysms  coming 
and  going  very  much  as  in  intermittent  fever.  Most  commonly,  however, 
the  pain  is  omnipresent,  one  portion  of  the  day  being  as  liable  to  bring  it  on 
as  another.  It  is  generally  of  a  darting,  shooting  nature,  or  dull,  heavy,  and 
aching,  and  is  invariably  aggravated  by  damp  states  of  the  atmosphere, 
fatigue,  and  disorder  of  the  digestive  apparatus. 

In  the  more  violent  forms  of  this  affection  the  immediate  cause  of  the  diffi- 
culty is  a  bulbous  enlargement  of  the  nerves  ramifying  through  the  stump,  as 

in  fig.  172.  This  degeneration  takes  place, 
to  a  greater  or  less  extent,  after  nearly 
every  amputation,  and  is  therefore  to  be 
considered  as  a  disease  only  when  it  exists 
in  excess.  Under  such  circumstances  the 
tumor,  which  sometimes  attains  the  size  of 
a  hickory  nut,  or  even  of  a  pullet's  egg,  is 
of  a  firm,  dense  consistence,  and  is  com- 
posed of  a  strong  fibrous  stroma,  inlaid 
with  hypertrophied  and  curiously  inter- 
laced nervous  trunks  and  filaments.  It  is, 
in  fact,  a  true  neuroma.  The  accompany- 
ing pain  is  exquisite,  and  the  part  is  so 
sensitive  as  to  be  intolerant  of  the  slightest 
touch  ;  the  general  health  is  much  affected, 
and  the  patient  is  remarkably  susceptible 
of  atmospheric  vicissitudes,  every  change 
in  the  weather  from  warm  to  cold  and  dry 
to  wet  being  followed  by  an  increase  of 
suffering.  The  malady  is  of  a  much  more 
serious  character  than  the  other,  and  requires  proportionally  stronger  mea- 
sures.    In  general,  nothing  short  of  removal  will  avail ;  by  excision,  if  the 


Fig.  172. 


Xpuromata  of  stump,  after  amputation  of 
the  arm.  A  large  mass  at  a;  opposite  b, 
the  tumors  are  more  defined. 
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tumor  be  single  and  easily  accessible,  by  amputation,  if  it  be  multiple  and 
deep  seated. 

For  the  milder  varieties  of  neuralgia  the  ordinary  remedies  will  sometimes 
suffice,  the  same  as  in  neuralgia  in  other  parts  of  the  body ;  especially  qui- 
nine, or,  if  the  patient  be  anemic,  quinine  and  iron,  combined,  in  either  case, 
with  strychnine  and  arsenious  acid,  belladonna,  stramonium,  or  aconite  ;  the 
effects  of  the  articles  being  studiously  watched,  lest  an  overdose  be  given, 
and  life  placed  in  jeopardy.  Sometimes  good  effects  accrue  from  the  exhi- 
bition of  colchicum  and  morphia,  administered  in  full  doses  at  bedtime,  as  one 
drachm  of  the  wine  to  a  grain  of  the  salt.  The  remedy  is  particularly  valu- 
able in  subjects  of  a  rheumatic  state  of  the  system.  Locally,  iodine,  blisters, 
issues,  and  other  counter-irritants  are  used,  along  with  anodyne  embrocations. 
The  stump  is  well  protected  from  cold,  friction,  and  pressure. 

c.  A  burse  sometimes  forms  upon  the  stump,  generally  immediately  over 
the  end  of  the  bone,  in  consequence  of  the  long-continued  pressure  of  an  ill- 
constructed  and  ill-adapted  artificial  leg.  The  tumor,  in  time,  becomes  ex- 
quisitely tender  and  painful,  compelling  the  patient  to  seek  relief.  The  seat 
and  character  of  the  disease  are  usually  pointed  out  by  the  discoloration  and 
swelling  of  the  part,  which  often  fluctuates  on  pressure.  The  history  of  the 
case,  aided  by  the  exploring  needle,  will  readily  serve  to  distinguish  it  from 
abscess,  the  only  lesion  with  which  it  is  likely  to  be  confounded.  The  proper 
remedy  is  excision  in  the  severer  grades  of  the  affection,  and  in  the  milder  a 
more  happy  adaptation  of  the  artificial  to  the  natural  limb. 

d.  Varicose  enlargement  of  the  arteries  of  the  stump  is  extremely  rare, 
only  a  few  instances  of  it  being  upon  record.  Unless  the  disease  is  unusually 
extensive,  which,  however,  it  is  not  likely  to  be,  nothing  need  be  done  for 
its  relief,  as  it  does  not  generally  act  even  as  an  inconvenience. 

e.  Permanent  shortening  of  the  tendons  in  the  immediate  vicinity  of  the 
stump  is  sometimes  a  source  of  great  discomfort,  as  well  as  of  serious  inter- 
ference with  the  usefulness  of  the  limb.  The  accideut  is  most  liable  to 
happen  in  the  tendons  of  the  hamstring  muscles  after  amputation  of  the  leg, 
and  in  the  tendo  Achillis  after  removal  of  the  foot  by  Chopart's  method. 
Much  may  be  done,  in  both  cases,  in  the  way  of  prevention  by  attention  to 
position  during  the  after-treatment;  it  is,  in  fact,  the  neglect  of  this  precau- 
tion that  usually  occasions  the  difficulty.  When  the  accident  is  unavoidable, 
or  is  already  fully  established  when  first  brought  under  the  notice  of  the 
surgeon,  rectification  is  attempted,  generally  with  a  fair  prospect  of  success, 
by  the  subcutaneous  section  of  the  shortened  tendons,  and  the  subsequent  use 
of  an  extending  apparatus,  constructed  on  the  principle  of  the  double  inclined 
plane,  with  such  modifications  as  may  be  required  to  adapt  it  to  each  parti- 
cular case. 


SECT.  VI CONSTITUTIONAL  EFFECTS  OF  AMPUTATIONS. 

The  most  common  constitutional  occurrences  after  amputations,  especially 
of  the  larger  limbs,  are  excessive  prostration,  traumatic  fever,  pyemia,  con- 
gestion of  the  lungs,  tetanus,  retention  of  urine,  aud,  as  a  secondary  conse- 
quence, hectic  irritation. 

a.  The  shock,  consequent  upon  amputation,  is  frequently  extremely  severe, 
and  may  be  due,  either  partly  or  exclusively,  to  mere  depression  of  the  nerv- 
ous system,  caused  by  the  extent,  violence,  and  duration  of  the  operation,  to 
loss  of  blood,  or  to  the  effects  of  anaesthetic  agents,  or  to  all  these  circum- 
stances combined.  More  or  less  nervous  depression  will  almost  necessarily 
occur  during  such  an  operation,  however  slight,  but  it  generally  passes  off 
without  any  particular  treatment,  simply  under  the  influence  of  repose,  expo- 
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sure  to  the  air,  and  a  drink  of  cold  water.  In  the  more  severe  forms  of  the 
affection,  however,  it  may  endanger  life  by  its  long-continuance  or  excess, 
and  then  demands  prompt  attention.  The  most  appropriate  remedies  are 
lowering  of  the  head,  so  as  to  facilitate  the  flow  of  blood  to  the  brain ;  the 
administration  of  brandy  and  ammonia,  by  the  mouth,  if  the  patient  can 
swallow,  or  by  the  rectum,  if  the  power  of  deglutition  be  lost ;  a  full  dose 
of  morphia;  and  sinapisms  to  the  spine,  extremities,  and  precordial  region. 

b.  Traumatic  fever  generally  sets  in  within  from  six  to  twelve  hours  after 
the  operation,  and  will  be  violent  or  otherwise  according  to  circumstances, 
of  which  the  most  important  are,  the  extent  of  the  previous  shock  and  the 
loss  of  blood,  and  the  temperament,  habits,  and  state  of  health  of  the  patient. 
It  is  characterized  by  heat  and  dryness  of  the  skin,  flushed  countenance,  suf- 
fusion of  the  eyes,  headache,  restlessness,  excessive  thirst,  rapid  respiration, 
and  a  frequent,  hard,  and  irritable  state  of  the  pulse,  attended,  when  there 
has  been  much  hemorrhage,  by  a  peculiar  jarring  impulse.  These  symptoms, 
in  the  milder  cases,  will  often  speedily  subside  spontaneously,  but  under 
opposite  circumstances  they  will  require  attention,  and,  if  the  surgeon  is  not 
fully  on  his  guard,  he  will  be  very  apt  to  do  a  great  deal  more  than  is  either 
necessary  or  proper.  The  fact  is,  this  is  not  unfrequently  the  critical  point 
in  such  cases;  if  we  do  too  much,  the  patient  is  irretrievably  gone,  the  con- 
sequence being  death  either  from  exhaustion,  pyemia,  erysipelas,  or  a  low 
state  of  fever,  which  nothing  can  cure.  Hence  the  greatest  caution  is  to  be 
observed  ;  the  symptoms  must  be  watched,  and  the  utmost  care  must  be  taken 
that  they  do  not  deceive  us  by  their  violence,  which  is  often  rather  apparent 
than  real,  and  therefore  extremely  apt  to  entrap  the  unwary  and  inexperi- 
enced. In  general,  it  will  suffice  to  administer  a  mild  aperient,  as  a  little 
Epsom  salts,  or  a  Seidlitz  powder,  to  sponge  the  surface  frequently  with 
tepid  water,  and  to  give  cooling,  acidulated  drinks,  which  are  always  very 
grateful  in  these  cases.  If  the  fever  threatens  to  be  obstinate,  a  little  anti- 
mony is  prescribed,  either  alone  or  in  union  with  morphia,  to  promote  per- 
spiration, allay  the  heart's  action,  and  induce  sleep.  The  lancet  is  scrupu- 
lously withheld,  unless  the  symptoms  are  of  extraordinary  urgency,  and  the 
patient  is  very  plethoric,  without  having  been  weakened  by  shock  and  loss  of 
blood.  Then  a  vein  in  the  arm  may  be  opened,  and  the  effect  of  the  stream 
carefully  watched,  the  bleeding  being  arrested  as  soon  as  the  pulse  evinces 
signs  of  flagging. 

Very  often  after  amputations  of  the  larger  limbs,  especially  those  performed 
for  compound  fractures  and  dislocations,  gunshot  wounds,  and  railway  acci- 
dents, a  low  form  of  fever  ensues,  the  system  reacting  badly,  the  countenance 
looking  pale  and  haggard,  the  skin  being  icterode,  cold,  and  doughy,  and 
the  pulse  shattered,  with  great  depression  of  spirits,  and  an  utter  indill'erence 
on  the  part  of  the  patient  as  to  his  fate.  It  is  difficult  to  say  what  is  the 
real  condition  of  the  system  under  such  circumstances,  but  if  we  may  be 
allowed  to  indulge  in  conjecture,  we  may  suppose  that  the  disorder  is  mainly 
due  to  the  loss  of  blood  and  nervous  fluid  consequent  upon  the  excessive 
shock  to  the  system  at  the  time  of  the  accident,  heightened,  perhaps,  by  the 
effect  of  the  operation.  However  this  may  be,  the  system  being  depressed 
and  withered,  the  issue  is  usually  most  disastrous,  very  few  persons  recover- 
ing, no  matter  what  course  may  be  adopted  for  their  relief.  Our  chief  reli- 
ance must  obviously  be  upon  stimulants,  as  brandy,  quinine,  ammonia,  and 
nutritious  broths  and  jellies,  with  opium  to  allay  pain  and  procure  sleep. 

c.  Amputations,  especially  those  of  the  thigh,  are  often  followed  by  reten- 
tion of  urine,  caused  apparently  by  partial  paralysis  of  the  bladder,  or,  rather, 
as  it  seems  to  me,  by  a  want  of  proper  volition,  the  bladder  retaining  its 
power,  but  the  patient  being  unable  to  call  it  into  action.  It  usually  super- 
venes within  the  first  twenty-four  hours  after  the  operation,  and  seldom  lasts 
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less  than  two  or  three  days,  when  it  gradually  passes  off.  From  what  I  have 
seen  of  this  affection,  in  this  class  of  cases,  I  am  not  disposed  to  ascribe  to 
it,  as  some  have  done,  an  inflammatory  origin ;  that  such  a  condition  occa- 
sionally exists  is  certain,  but,  in  general,  I  am  sure  it  does  not.  Knowing 
how  frequent  retention  of  urine  is  after  this  and  other  capital  operations, 
the  attendant  should  be  diligently  on  the  watch  for  it,  and  promptly  use  the 
catheter,  if  it  should  arise. 

d.  A  not  unfrequent  event  after  amputation  is  pyemia.  Experience  shows 
that  it  is  most  to  be  dreaded  in  cases  preceded  by  excessive  shock  of  the 
system ;  hence  it  is  very  common  after  gunshot,  railroad,  and  steamboat 
accidents,  attended  with  extensive  laceration  of  the  soft  parts,  and  after  com- 
pound fractures  and  dislocations.  From  an  interesting  paper  "On  the 
Causes  of  Death  after  Amputation,"  by  Mr.  Thomas  Bryant,  of  London,  it 
appears  that  of  300  cases  of  this  operation  collected  from  Guy's  Hospital, 
pyemia  occasioned  death  in  42  per  cent,  of  all  the  fatal  cases,  and  in  10  per 
cent,  of  the  entire  number,  the  affection  having  been  most  frequent  after 
amputation  of  expediency,  and  least  so  after  secondary  amputation.  The 
attack  generally  comes  on  within  the  first  six  or  seven  days,  being  ushered 
in  by  violent  rigors  alternating  with  flushes  of  heat,  and  followed  by  a  bad 
state  of  the  stump  with  aching  pains  in  the  limbs  and  joints,  excessive  thirst, 
restlessness,  and  a  tendency  to  delirium  even  early  in  the  disease.  When 
the  joints  are  involved  there  is  commonly  an  erysipelatous  blush  upon  the 
overlying  skin,  with  great  tenderness  on  pressure  and  exquisite  pain  on 
motion.  The  case  generally  proves  fatal  in  less  than  a  week  from  its  com- 
mencement, and  examination  after  death  usually  reveals  the  existence  of  small 
and  ill-defined  abscesses  in  some  of  the  internal  organs,  particularly  in  the 
lungs,  liver,  and  spleen. 

The  treatment  is  by  stimulants  and  tonics,  as  brandy  and  milk,  quinine, 
and  opium,  given  in  large  quantity  to  support  the  rapidly  sinking  powers  of 
nature.  Mercury,  in  the  form  of  calomel,  is  sometimes  useful,  administered 
in  doses  of.  three  grains  every  four  or  six  hours,  with  a  view,  if  possible,  of 
touching  the  gums.  The  bowels  are  moved  by  enemas,  all  active  purgation 
being  inadmissible.  Locally,  the  ordinary  remedies  are  employed,  generally 
only  such  as  are  of  a  soothing  character. 

e.  Congestion  of  the  lungs,  if  not  actual  inflammation  of  these  organs,  is 
another  effect  of  this  operation,  occurring  either  alone,  or  in  conjunction 
with  pyemia,  erysipelas,  or  an  adynamic  state  of  the  system.  It  generally 
comes  on  in  a  slow,  insidious  manner,  and  is  therefore  apt  to  make  serious, 
if  not  fatal,  inroads  before  its  true  nature  is  even  suspected,  none  of  the  cha- 
racteristic signs  of  pneumonic  disease  being  present.  The  only  way  in  which 
it  is  usually  detected  is  by  auscultation  and  percussion,  or  by  the  changes 
perceptible  in  the  respiratory  movements  and  the  sounds  of  the  chest.  These 
changes  are  generally  most  conspicuous -in  the  lower  and  posterior  portions 
of  the  lungs,  where  the  greatest  amount  of  blood,  in  debilitated  states  of  the 
system,  is,  in  obedience  to  the  laws  of  gravity,  most  liable  to  accumulate, 
and,  consequently,  to  produce  the  greatest  degree  of  mischief.  In  most  of 
the  cases  of  pulmonary  congestion  that  I  have  met  with  after  amputation  of 
the  larger  limbs,  there  was  either  an  entire  absence  of  pain  and  cough,  or 
these  symptoms  were  so  trivial  as,  of  themselves,  to  attract  hardly  any  atten- 
tion. The  patient  is  able  to  lie  upon  his  back  or  on  either  side,  and  it  is  not 
often  that  the  respiration  is  materially  hurried  or  embarrassed.  Cupping  and 
blistering  are  the  most  reliable  local  remedies,  and  the  system  must  be  sup- 
ported with  stimulants  and  tonics,  aided  by  morphia  and  minute  doses  of 
tartrate  of  antimony  and  potassa.  The  prognosis  is  generally  unfavorable, 
especially  if  the  disease  has  made  considerable  progress  and  the  patient  is 
much  exhausted. 
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f.  The  occurrence  of  tetanus  after  amputation  is  uncommon,  especially  in 
the  more  temperate  regions  of  this  and  other  countries.  Mr.  Curling,  in  his 
work  on  this  disease,  gives  a  table  of  128  cases  of  traumatic  tetanus,  three 
of  which  only  were  caused  by  amputation.  The  affection  is  much  more  fre- 
quent in  military  than  in  civil  practice,  and  is  most  liable  to  be  produced  in 
persons  of  a  nervous,  irritable  temperament,  in  consequence  of  exposure  to 
direct  currents  of  cold  air.  A  few  years  ago  I  lost  a  man  on  the  third  day 
after  an  amputation  of  the  thigh  solely  from  this  cause;  he  had  been  moved, 
during  my  absence  from  the  hospital,  to  an  open  door,  so  as  to  allow  the 
wind  to  blow  upon  him  in  a  full  stream.  I  am  familiar  with  the  history  of 
other  cases  that  have  been  induced  in  a  similar  manner;  and  I  refer  to  the 
fact  in  order  to  attract  special  attention  to  it.  The  treatment  of  this  disease 
being  discussed  elsewhere,  it  is  unnecessary  to  refer  to  it  here. 

g.  Hectic  irritation  is  observed  only,  or  chiefly,  as  a  secondary  effect  of 
amputation,  being  caused  either  by  profuse  suppuration,  or  a  poisoned  state 
of  the  blood  and  solids,  from  shock,  hemorrhage,  or  the  absorption  of  pus. 
The  symptoms  are  characteristic,  and  the  treatment  consists  of  such  means 
as  are  calculated  to  sustain  the  flagging  powers  of  the  system,  especially 
quinine  and  iron,  with  aromatic  sulphuric  acid,  milk  punch,  and  nutritious 
food. 

SECT.  VII. — ARTIFICIAL   LIMBS. 

The  stump,  after  the  cicatrization  of  the  wound,  gradually  undergoes,  as 
might  be  expected,  important  changes  in  its  several  structures,  so  as  to  adapt 
it  the  better  for  the  various  hardships  which  it  is  destined  to  experience  in 
the  daily  routine  of  a  business  life,  and  especially  for  the  support  of  an  arti- 
ficial limb.  The  muscles,  deprived  of  the  power  of  motion,  soon  become  pale 
and  wasted,  and  are  eventually  transformed  into  hard,  dense,  cellulo-fibrous 
bands,  entirely  destitute  of  their  primitive  properties.     The  bloodvessels  are 

obliterated  as  high  up  as  their  first  large  colla- 
rs- !73.  teral  branches,  and  converted  into  solid,  rigid 
,":  y:\  cords;   the  extremities    of  the   nerves   are  ex- 
_^  c^jsf-i       £>%35» — -n      panded  into  large  bulbous  masses,  of  an  elou- 
-',',':-"'•                   ■■";{      gated,   cylindrical    shape,   exhibiting  inure  of  a 
§H     fibrous  than   of  a  nervous  structure ;    and  the 
ends  of  the  bones  are  rounded  off,  and  covered 
in  by  a  thin  shell  of  osseous  matter,  which  thus 
effectually  closes  the  medullary  canal,  as  seen  in 
fig.  173.     The  cellulo-adipose  substance  gradu- 
ally disappears,  and  the  skin,  unless  habitually 
subjected  to   pressure,  is  rendered   abnormally 
thin  and  sensitive.    These  changes  are,  of  course, 
the  work  of  time,  and  hence  they  are  always 
more  conspicuous  in  proportion  to  the  age  of  the 
stump. 
-- •   "*  The  period  at  which  the  stump  may  be  in  a 
Appearances  of  bony  stump  after      condition  for  the  reception  and  support  of  an  ar- 
ampntation.                   tificial  limb  must  necessarily  vary  according  to 
circumstances ;   if  the  operation  has  been  well 
done,  and  the  cicatrization  has  gone  on  favorably,  the  substitute  may  be  used 
as  early  as  the  sixth  or  eighth  week,  though  in  general  it  will  be  better  to 
wait  some  time  longer,  inasmuch  as  too  early  a  recourse  to  it  will  be  likely 
to  render  the  parts  sore  and  sensitive,  if  not  the  seat  of  ulceration  and  severe 
pain.     So  much,  indeed,  is  the  patient's  comfort  influenced  by  attention  to 
this  point  that  it  is  hardly  possible  to  be  too  cautious  respecting  it.     The 
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stump  should  be  tightly  bandaged  for  several  weeks  previous  to  the  applica- 
tion of  the  artificial  limb,  to  promote  absorption  of  redundant  material,  and 
thus  impart  to  it  a  somewhat  conical  shape.  Washing  it  well  several  times 
a  day  with  a  strong  solution  of  tannin  and  alum  will  have  the  effect  of  hard- 
ening the  integuments,  so  as  to  moderate  their  sensibility  and  prevent  ex- 
coriation. 

Great  improvement  has  of  late  years  been  effected  in  the  construction  and 
adaptation  of  artificial  limbs,  and  there  is  reason  to  believe  that  the  inconve- 
nience and  suffering  occasioned  by  their  use  are  more  frequently  attributable 
to  the  misconduct  of  the  surgeon  than  to  the  want  of  skill  on  the  part  of  the 
manufacturer  of  the  substitute.  It  has  been  only  within  a  comparatively 
recent  period  that  operators  have  hit  upon  the  correct  principles  of  making- 
good  and  serviceable  stumps;  Allanson,  nearly  three-quarters  of  a  century 
a<ro,  understood  the  subject  much  better  than  it  has  been  understood  since, 
if  we  except  the  last  ten  or  fifteen  years.  He  strongly  insisted  upon  a  long 
and  well-shaped  stump,  and  exerted  himself  with  great  ability,  but  in  vain,  to 
induce  the  profession  generally  to  follow  his  example.  The  happy  changes 
which  have  lately  been  introduced  into  this  department  of  operative  surgery 
are,  I  believe,  mainly  due  to  the  manufacturers  of  artificial  limbs,  who,  with 
an  ingenuity  and  a  perseverance  worthy  of  so  good  a  cause,  have  reduced 
the  whole  process  to  one  of  principles  founded  upon  the  study  of  anatomy 
and  mechanical  philosophy.  It  would  be  difficult  to  conceive  of  any  appa- 
ratus more  beautiful  in  its  construction,  or  more  admirably  adapted  to  the 
end  proposed,  than  the  artificial  substitutes  of  Mr.  Palmer,  of  this  city,  who 
obtained  the  prize  medal  at  the  great  exhibition  in  London  in  1851.  Com- 
bining lightness  with  strength,  and  neatness  with  symmetry,  they  are  worn 
with  great  comfort  and  satisfaction,  and  are  apparently  as  perfect  as  any  piece 
of  human  mechanism  of  the  kind  can  well  be  made.  The  joints,  constructed 
on  the  principle  of  the  ball  and  socket  articulation,  are  situated  at  the  proper 
points,  and  their  surfaces  being  well  secured,  move  upon  each  other  with 
great  accuracy  and  facility,  through  the  intervention  of  cords,  wires,  springs, 
and  levers,  the  whole  arrangement  being  a  close  imitation  of  the  natural 
muscles  and  tendons,  if  not  in  shape,  at  least  in  position  and  function.  The 
socket  is  made  with  special  care,  neatly  fitting  the 
stump,  in  every  portion  of  its  extent,  and  is  well  pad- 
ded to  prevent  friction  and  excoriation,  the  pressure 
being  diffused  over  the  entire  circumference  of  the 
stump,  while  the  extremity  of  the  latter  is  perfectly 
free  in  the  interior  of  the  former.  The  annexed  cut, 
fig.  114,  affords  an  illustration  of  this  apparatus. 

To  enable  the  patient  to  wear  his  artificial  limb 
with  comfort  and  convenience,  it  is  necessary  that  he 
should  have  a  good  long  stump,  well  covered,  per- 
fectly even,  and  of  proper  shape,  being  neither  too 
square  and  fleshy,  on  the  one  hand,  nor  too  thin  and 
conical,  on  the  other.  A  short,  thick,  ill-formed 
stump  is  a  great  evil,  from  which  the  patient  can 
promise  himself  no  good  ;  but  which  can  hardly  fail 
to  be  a  constant  source  of  annoyance  and  pain,  be- 
coming sore  and  excoriated  under  the  slightest  exer- 
cise. The  duty  of  the  surgeon  is,  therefore,  one  of 
great  responsibility,  and  cannot  be  discharged  with- 
out properly  weighing,  in  every  instance,  the  probable 
consequences   of  the  operation.     When  he  has  his 

choice,  his  invariable  aim  should  be  to  make  a  long  stump,  so  as  to  afford  an 
vol.  i. — 36 


562  AMPUTATIONS  IN  GENERAL. 

abundant  leverage  and  support  for  the  artificial  contrivance.  In  the  lep  and 
thigh  its  length  should  not,  if  possible,  be  less  than  nine  or  ten  inches;  hence 
the  place  of  election,  for  the  former,  should  be  only  about  from  three  inches 
to  three  inches  and  a  half  above  the  ankle,  and  for  the  latter  about  the  same 
distance  above  the  knee.  It  is  not  always  by  any  means,  however,  in  the 
power  of  the  surgeon  to  select  the  point  where  he  might  otherwise  cut  off  the 
limb,  and  under  such  circumstances  he  must  be  contented  in  leaving  as  much 
substance  as  he  can.  If  the  leg  is  amputated  very  high  up,  the  weight  of 
the  body  may  be  supported  upon  the  knee,  especially  if  the  patient's  social 
position  is  such  as  to  prevent  him  from  wearing  an  expensive  substitute,  and 
this  will  be  the  more  necessary  because  it  is  often  very  difficult,  if  not  impos- 
sible, to  preserve  the  straightness  and  flexibility  of  the  joint  in  the  event  of 
a  very  short  stump,  on  account  of  its  incessant  tendency  to  retraction  ami 
anchylosis.  It  is  for  this  reason  that  some  surgeons  have  advised  amputation 
of  the  thigh  just  above  the  knee,  when  accident  or  disease  interferes  with  the 
formation  of  a  suitable  stump  below  ;  but,  if  we  consider  the  difference  in  the 
danger  of  the  two  operations,  we  should  hesitate  before  we  give  our  sanction 
to  such  counsel,  not  forgetting  that  the  risk  increases  with  every  inch  the 
nearer  we  approach  the  trunk.  In  amputation  of  the  thigh,  the  principal 
pressure  of  the  artificial  limb  upon  the  stump  is  concentrated  near  the  body, 
but  care  is  taken  not  to  apply  any  direct  pressure  to  the  perineum,  lest  it 
should  produce  excoriation. 

I  subjoin  Mr.  Palmer's  instructions  for  the  formation  of  suitable  stumps  in 
amputations  of  the  leg  and  thigh,  as  they  are  now  generally  acted  upon  by 
the  more  accomplished  operators  of  the  country.  For  the  leg,  the  first  choice 
is  the  inferior  third  or  fourth  of  the  limb  ;  the  second,  the  lowest  point  be- 
tween this  place  and  the  upper  third  of  the  leg;  and  the  last,  immediately 
below  the  tuberosity  of  the  tibia,  if  not  practicable  to  save  four  inches  below 
the  patella  with  the  full  use  of  the  knee-joint.  Whatever  the  seat  of  the 
operation  may  be,  the  best  stump  will  be  one  made  of  flaps. 

In  amputations  of  the  thigh,  the  first  point  of  election  is  the  lower  third  of 
the  limb,  so  as  to  give  at  least  ten  inches  from  the  perineum  ;  if  performed 
near  to  or  at  the  knee,  there  must  be  complete  removal  of  the  condyles  of  the 
femur.  Secondly,  if  necessary  to  go  above  this  point,  the  object  should  be 
to  save  as  much  of  the  thigh  as  possible.  In  either  case,  the  flap  operation 
makes  the  best  stump  for  the  comfortable  use  of  an  artificial  substitute. 

In  amputations  in  children,  the  development  of  the  limb  is  always  partially 
arrested,  so  that,  by  the  time  the  individual  attains  his  full  stature,  it  will  be 
several  inches  shorter,  as  well  as  thinner,  than  its  fellow  of  the  opposite  side. 
Now,  surgeons  in  applying  this  knowledge  to  amputations  of  the  inferior 
extremity,  have  advised  that  it  should  never  be  cut  off  below  the  knee,  but 
at  the  lower  third  of  the  thigh,  on  the  ground  that,  if  this  precaution  be 
neglected,  one  knee  will  ultimately  be  elevated  a  considerable  distance  above 
the  other,  thereby  imparting  to  the  gait  a  peculiar  grotesque  appearance. 
Experience,  however,  has  shown  that  amputation  of  the  leg,  even  if  the  stump 
is  only  a  few  inches  in  length,  instead  of  being  an  objection,  is  a  decided  ad- 
vantage, the  limb  thus  affording  a  much  longer  leverage  than  when  it  is  cut 
off  through  the  thigh,  for  the  adaptation  of  the  artificial  substitute,  the  knee- 
joint  of  which  can  always  be  made  to  correspond,  in  situation,  with  that  of 
the  sound  limb.  Moreover,  by  adopting  this  procedure,  the  weight  of  the 
body,  provided  the  stump  is  not  too  long,  is  supported  upon  the  knee; 
another  most  important  desideratum  under  such  circumstances. 

An  ingenious  artificial  limb  was  recently  devised  by  Dr.  Bly,  of  Roches- 
ter. Besides  combining  lightness  with  elegance,  durability,  and  strength  of 
construction,  it  claims  the  advantage  of  admitting  of  lateral  motion  at  the 
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ankle-joint,  with  a  view  of  facilitating  progression.    The  contrivance  appears 
well  in  the  model,  and  is  said  to  work  admirably  in  practice. 

The  annexed  drawing,  fig.  175,  conveys  a  good  idea 
of  the  artificial  limb  usually  worn  by  the  laboring  classes  Fig.  175. 

after  the  loss  of  a  leg  or  thigh.  It  may  be  made  very 
light,  and,  when  the  stump  is  of  proper  length,  affords 
an  admirable  substitute,  the  person  being  able  to  walk 
nearly  with  the  same  facility  as  in  the  natural  state. 

Various  attempts  have  been  made  to  construct  arti- 
ficial hands  aud  arms.     Mr.  Palmer,  after  many  trials, 

Fig.  176. 


has  at  length  devised  a  limb,  fig.  176,  which,  in  point  of  neatness  and  adapt- 
ability, leaves  hardly  anything  to  be  desired  upon  the  subject. 


SECT.  VIII. — MORTALITY  AFTER  AMPUTATIONS. 


The  mortality  from  amputations  is  so  much  influenced  by  extraneous  and 
intrinsic  circumstances,  and  requires  such  a  vast  amount  of  statistical  material 
for  comparison  and  contrast,  that  it  is  extremely  difficult,  if  not  impossible, 
in  the  existing  state  of  the  science,  to  arrive  at  any  satisfactory  conclusions 
respecting  it.  It  has  long  been  known  that  the  danger  of  the  operation  is 
greater  in  proportion  to  its  proximity  to  the  trunk  and  the  size  of  the  limb. 
Hence,  amputation  of  the  leg  is  less  hazardous  than  amputation  of  the  thigh, 
and  of  the  thigh  in  its  continuity  than  of  the  thigh  at  the  hip-joint.  The 
mortality  of  the  operation  is  also  greater,  as  a  general  rule,  in  hospital  than 
in  private  practice,  in  military  than  in  civil  practice,  and  in  private  practice 
in  cities  than  in  the  country.  Amputations  on  account  of  railway  accidents 
are  extremely  dangerous,  and  are  liable  to  be  followed  by  the  worst  conse- 
quences, even  in  subjects  perfectly  healthy  at  the  time  of  the  accident,  owing 
to  the  excessive  tendency  to  mortification  and  pyemia. 

The  circumstances  which  mainly  influence  the  mortality  after  amputation 
may  be  conveniently  arranged  into  four  classes,  one  of  which  refers  to  the 
age,  previous  health,  and  social  position  of  the  patient ;  the  second  to  the 
causes  necessitating  the  operation  ;  the  third  to  the  nature,  seat,  and  extent 
of  the  operation  ;  and  the  last  to  the  after-treatment. 

1.  It  will  readily  be  granted  that  the  condition  of  the  patient  at  the  time 
of  the  accident  rendering  amputation  necessary  must  exert  an  important  in- 
fluence upon  his  fate.  If  he  be  old,  broken  in  constitution,  or  in  a  state  of 
poverty,  so  as  to  preclude  the  possibility  of  receiving  proper  attention  after 
the  operation  has  been  performed,  the  chances  are  that  he  will  die,  either 
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from  shock,  erysipelas,  pyemia,  or  congestion  of  the  lungs.  The  previous 
state  of  his  health  exerts  no  little  influence  upon  the  recovery;  not,  perhaps, 
however,  to  the  extent  that  is  generally  imagined.  A  person  who  is  in  bad 
health  at  the  time  he  is  severely  injured  cannot  be  expected  to  bear  the  shock 
of  an  amputation  with  the  same  impunity  as  one  whose  health  is  good.  The 
system,  exhausted  by  previous  suffering,  is  ill  qualified  in  such  a  case  to  react 
favorably  after  the  nervous  depression  consequent  upon  a  severe  operation. 

Age  also  exerts  considerable  influence  over  recovery.  Children,  as  a 
general  rule,  bear  amputation  better  than  adults  and  elderly  persons,  being 
less  subject  to  attacks  of  erysipelas  and  pyemia,  and  making  a  more  rapid 
recovery.  The  parts,  too,  unite  more  frequently  by  the  first  intention.  At 
the  Hopital  des  Enfants  in  Paris,  Guersant,  who  annually  performs  from 
fifteen  to  twenty  operations  of  this  kind,  including  all  the  larger  limbs,  and 
also  occasionally  the  hip  and  shoulder  joints,  does  not  lose  more  than  one  out 
of  about  nine  cases.  He  ascribes  his  extraordinary  success  mainly  to  two 
circumstances  ;  first,  a  thorough  preparation  of  the  system,  and  secondly,  the 
use  of  an  abundance  of  good,  wholesome,  and  nutritious  food  immediately 
after  the  operation,  on  the  well-known  principle  that  children  do  not  tolerate 
abstinence  nearly  as  well  as  adults.  It  should  be  added  that  nearly  all  the 
cases  in  this  Institution  demanding  amputation  are  of  a  scrofulous  nature. 

The  social  position,  or  the  habits  and  occupation  of  the  patient,  will  influ- 
ence the  result  of  an  amputation.  The  poor  man  cannot  command  the  same 
care  and  attention  as  the  rich  ;  he  often  suffers  for  want  of  proper  food  and 
nursing,  and  even  medicine,  at  a  time,  perhaps,  when  he  is  most  in  need  of 
them,  and  there  is  no  doubt  that  many  patients  perish  from  this  cause  aloue 
that  might  otherwise  be  saved.  Intemperance  in  eating  and  drinking,  and 
unwholesome  occupations  must  necessarily  produce  a  prejudicial  influence 
upon  the  result. 

2.  The  influence  of  the  causes  necessitating  amputation  has  long  been  a 
subject  of  remark  on  the  part  of  practitioners,  both  in  private  and  public. 
Thus,  it  is  an  established  fact  that  a  person  who  undergoes  amputation  of 
one  of  the  larger  limbs  on  account  of  a  severe  injury,  as  a  compound  fracture, 
or  a  lacerated  and  contused  wound,  is  much  more  likely  to  perish  from  its 
effects  than  one  who  loses  a  limb  on  account  of  chronic  disease.  The  system, 
in  the  former  case,  deeply  depressed  by  the  shock  of  the  accident,  often  reacts 
very  slowly  and  imperfectly,  and  is  therefore  ill  prepared  for  the  approaching 
ordeal  of  another  severe  commotion,  the  effect  of  which  is  felt  by  every  organ 
and  tissue  of  the  body.  In  disease,  on  the  contrary,  the  constitution,  although 
perhaps  extensively  implicated,  has  become  inured  to  suffering,  and,  unless 
too  much  prostrated,  will  generally  be  immensely  benefited  by  the  removal  of 
the  offending  parts.  The  chief  exception  to  this  rule  is  in  malignant  affec- 
tions, in  which,  in  consequence  of  the  vitiated  state  of  the  solids  and  fluids, 
amputation  is  often  followed,  and  that  very  rapidly,  by  the  worst  results. 

3.  In  considering  the  probable  result  of  a  case  of  amputation,  we  must  not 
forget  to  take  into  view  the  nature,  seat,  and  extent  of  the  operation.  Expe- 
rience has  proved  that,  in  civil  practice,  primary  amputation  is,  other  things 
being  equal,  a  decidedly  more  dangerous  procedure  than  secondary.  The 
very  fact  that  such  an  operation  is  required  shows  that  the  accident  for  which 
it  is  performed  must  have  been  a  severe  one,  involving,  perhaps,  the  most 
dreadful  lesions  of  the  bones,  muscles,  joints,  and  bloodvessels,  with  frightful 
depression  of  the  nervous  system.  Now,  it  is  surely  impossible  that  a  patient 
thus  circumstanced  should  be  in  a  favorable  condition  to  submit  to  another 
severe  shock,  such  as  must  necessarily  attend  the  removal  of  the  affected  limb, 
within  a  short  time  after  reaction  has  been  established.  The  statistics,  both 
of  private  and  hospital  practice,  in  America  and  Europe,  are  decisive  upon 
this  subject,  proving  beyond  the  possibility  of  doubt,  the  greater  mortality 
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after  primary  than  secondary  amputations.  Thus,  of  48  primary  amputations 
of  the  thigh,  leg,  and  arm,  performed  in  the  London  hospitals  from  June, 
1855,  to  June,  18£6,  inclusive,  26  terminated  fatally,  or  upwards  of  one-half, 
while  in  156  secondary  ones  the  number  of  deaths  was  only  35,  or  in  the  ratio 
of  about  1  to  4^. 

In  military  practice,  on  the  contrary,  the  results  of  amputations  are  reversed, 
the  primary  being  incomparably  more  favorable  than  the  secondary.  This 
has  been  the  result  of  the  experience  of  surgeons  in  all  ages  and  in  all  countries 
since  the  invention  and  use  of  gunpowder.  Larrey  and  Guthrie  saved  three- 
fourths  of  their  cases  after  primary  operations,  and  the  returns  of  the  British 
surgeons  in  the  Crimea  are  of  a  similar  character,  although  the  rate  of  mor- 
tality here  was  considerably  higher,  owing  to  the  fact  that  most  of  the  wounds 
were  inflicted  with  the  conical  ball ;  whereas,  in  the  campaigns  of  Bonaparte, 
and  in  the  Peninsular  war,  they  were  made  with  the  round  ball,  the  effects  of 
which  are,  as  a  general  rule,  much  less  destructive  than  those  of  the  former. 

The  differences  between  the  results  of  primary  and  secondary  amputations 
in  civil  and  military  practice,  are  no  doubt  due  to  the  circumstances  under 
which  they  are  performed  and  the  causes  which  lead  to  their  necessity.  In 
the  first  place,  there  is  generally  less  shock  in  injuries  received  on  the  field  of 
battle  than  in  those  received  in  civil  life.  Secondly,  the  soldier  usually  submits 
to  the  removal  of  his  limb  with  greater  sang-froid  than  the  civilian,  and  often 
glories  in  his  loss,  believing  that  the  world  will  regard  it  as  an  evidence  of 
his  prowess  and  patriotism  ;  whereas,  the  latter  finds  in  his  misfortune  nothing 
but  regret  and  private  calamity.  Thirdly,  the  operation  is  commonly  more 
promptly  performed  in  military  than  in  civil  practice,  delay,  in  the  latter  case, 
being  frequently  occasioned  by  the  doubts  of  the  surgeon  and  the  interfer- 
ence of  the  patient  and  of  his  friends ;  and,  lastly,  a  soldier  has  not  much  chance 
of  recovery  from  an  amputation,  when,  an  attempt  being  made  to  save  his 
limb,  he  is  subjected  to  rough  and  tedious  transportation,  and  is  afterwards 
obliged,  when  the  operation  has  been  performed,  to  breathe  the  contaminated 
atmosphere  of  a  crowded  hospital,  tenanted  by  persons  borne  down  by  simi- 
lar accidents.  Under  such  circumstances  the  mortality  from  erysipelas,  py- 
emia, and  typhoid  fever  will,  other  things  being  equal,  be  much  greater  than 
in  private  practice.  Faure,  from  these  and  other  causes,  lost  270  out  of  300 
secondary  amputations  consequent  upon  injuries  received  in  battle. 

The  size  aud  situation  of  the  wound  exert  an  important  influence  upon  the 
recovery.  Here  again  the  statistics  furnished  by  various  authorities  are  most 
eloquent  and  decisive.  They  have  conclusively  established  the  fact,  now  re- 
garded as  a  great  general  law,  that  the  larger  the  wound  is  and  the  nearer  it 
is  to  the  trunk,  the  greater  is  the  danger  to  life.  Thus,  Malgaigne,  in  his 
statistics  of  amputations  of  all  kinds  in  the  hospitals  of  Paris,  found  that  the 
mortality  after  removal  of  the  great  toe  was  in  the  ratio  of  one  to  six,  whereas 
that  of  one  of  the  smaller  toes  was  only  as  one  to  twenty-six.  In  amputations 
of  the  foot  the  proportion  of  deaths  was  about  twenty-five  per  cent.,  of  the 
leg  fifty-six  per  cent.,  and  of  the  thigh  sixty-two  per  cent.  These  results 
have  been  abundantly  verified  by  the  statistics  of  other  institutions,  as  well 
as  by  those  of  military  and  private  experience,  and  they  are  full  of  interest, 
as  establishing  a  law,  which  should  never,  if  possible,  be  violated  in  practice. 

The  causes  which  induce  this  difference  in  the  larger  and  smaller  amputa- 
tions are  chiefly  shock,  hemorrhage,  pulmonary  congestion,  pyemia,  erysipelas, 
profuse  suppuration,  and  gangrene  of  the  stump.  Tetanus,  too,  is  more  fre- 
quent after  the  former  than  the  latter,  although  the  mortality  from  this  affec- 
tion is  not  great  under  any  circumstances,  especially  in  the  more  temperate 
regions  of  this  and  other  countries.  It  is  certainly  not  difficult  to  understand 
the  reason  why  the  removal  of  a  large  limb  should  be  attended  with  so  much 
more  risk  than  that  of  a  small  one.     In  the  former  case,  the  patient  has  to 
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contend  not  only  with  the  shock  of  the  accident  necessitating  amputation, 
which  is  often  of  itself  almost  sufficient  to  destroy  him,  but  as  soon  as  reaction 
is  established  he  is  subjected  to  another  source  of  depression,  perhaps  almost 
equally  great,  from  the  operation,  frequently  involving  copious  hemorrhage, 
and  liable  to  be  followed  by  profuse  suppuration  and  high  febrile  excitement, 
all  tending  to  depress  and  exhaust  the  vital  powers.  In  the  latter,  on  the 
contrary,  there  is  little  or  no  shock,  either  from  the  accident  or  the  operation ; 
the  loss  of  blood  is  inconsiderable;  and  the  inflammatory  effects,  local  and 
constitutional,  are  comparatively  trivial.  In  short,  there  is  no  disorganization 
of  the  blood  as  there  is  in  the  former,  and  hence  no  predisposition  to  pyemia, 
or  purulent  infection,  and  pulmonary  congestion,  which  are  a  source  of  so 
much  mortality  after  the  large  amputations  performed  for  severe  injuries. 

The  result  of  an  amputation  may  be  materially  affected  by  the  situation  at 
which  the  bone  is  divided.  Experience  has  shown  that,  in  the  femur,  tibia, 
and  humerus,  more  particularly,  the  danger  is  much  greater  when  the  bone  is 
sawn  through  its  shaft  than  when  it  is  cut  off  at  its  articular  extremity,  owing 
to  the  injury  inflicted  upon  the  endosteum,  and  the  consequent  liability  of  this 
membrane  to  diffuse  suppuration,  and  other  bad  effects. 

4.  Finally,  it  needs  no  labored  argument  to  prove  that  the  mortality  from 
amputation  must  be  materially  affected  by  the  nature  of  the  after-treatment. 
That  many  persons  perish  after  such  an  operation  from  sheer  neglect,  had 
nursing,  or  bad  surgical  management,  is  a  fact  too  well  known  to  require 
comment.  This  is  true  both  of  private  and  of  hospital  practice,  but  the 
remark  applies  with  increased  force  when  it  is  made  with  reference  to  military 
practice,  which,  however  well  the  surgical  staff  of  an  army  may  be  organized, 
must  often,  from  the  very  necessity  of  the  circumstances  in  which  the  opera- 
tions are  performed,  and  the  difficulty  of  conducting  the  after-treatment  in  a 
proper  and  satisfactory  manner,  be  followed  by  the  most  disastrous  results, 
many  lives  being  lost  that  might,  under  more  auspicious  circumstances,  as  to 
locality,  comfort,  and  convenience,  be  saved.  The  state  of  the  atmosphere, 
as  it  respects  purity  and  temperature,  the  prevalence  of  epidemic  diseases, 
mental  depression,  want  of  proper  diet,  severe  depletion,  and  inattention  to 
the  dressings,  all  exert  a  more  or  less  powerful  influence  upon  the  issue  of 
such  an  operation.  The  crowded  wards  of  hospitals  in  large  cities,  inces- 
santly pervaded  by  foul  air,  are  notoriously  prejudicial  to  recovery  after 
amputations ;  gangrene,  exhausting  suppuration,  erysipelas,  and  pyemia  are 
the  common  lot  of  such  patients,  and  the  consequence  is  that  many  of  them 
perish.  Hence  it  is  that  private  practice,  especially  that  of  the  country, 
always  shows  a  much  more  favorable  result  than  that  of  large  public  institu- 
tions, or  that  of  large  towns  and  cities.  During  epidemic  diseases,  the  per- 
centage of  deaths  from  amputations  always  exhibits  a  great  increase;  for  it 
is  then  that  patients  are  particularly  prone  to  erysipelas,  pyemia,  and  con- 
gestive pneumonia.  Starvation  and  depletion  are  a  serious  source  of  mor- 
tality after  this  operation,  establishing,  as  it  does,  a  tendency  to  purulent 
infection  and  a  typhoid  state  of  the  system,  from  which  often  no  stimulants, 
however  powerful  and  well-directed,  can  afterwards  rouse  it.  I  regard  such 
treatment  after  amputation  of  a  large  limb,  as,  indeed,  after  every  other 
capital  operation,  as  a  great  evil,  and  one  which,  in  my  judgment,  demands 
thorough  reform  on  the  part  of  our  civil  and  military  practitioners.  Finally, 
I  may  mention,  as  another  source  of  mortality,  want  of  attention  to  the  dress- 
ings, which,  if  allowed  to  remain  on  too  long,  not  only  taint  the  surrounding 
atmosphere,  but  favor  the  absorption  of  pus,  much  to  the  detriment  both  of 
the  part  and  system. 

I  subjoin  the  following  summary  of  the  statistics  of  the  amputations  per- 
formed at  the  Pennsylvania,  New  York,  and  Massachusetts  Hospitals,  be- 
cause it  seems  to  place  the  whole  subject  of  the  mortality  after  these  operations 
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in  a  clear  and  satisfactory  light.  It  is  founded  upon  the  reports  of  Dr.  Norris, 
Dr.  Lente,  and  Dr.  Hayvvard,  and  embraces  the  results  of  five  hundred  and 
forty-six  cases. 

Dr.  Norris's  statistics  of  amputations  at  the  Pennsylvania  Hospital  com- 
prise a  period  of  twenty  years,  extending  from  1831  to  1850  inclusive.  The 
whole  number  of  operations  upon  large  limbs  is  174,  of  which  44  proved 
fatal,  thus  exhibiting  a  mortality  of  25.2  per  cent.  The  whole  number  of 
amputations  of  the  thigh  was  33,  of  which  8  were  fatal,  or  nearly  one  in  four ; 
of  the  leg  69,  with  a  mortality  of  29,  or  42  per  cent;  of  the  knee  1,  which 
was  successful ;  of  the  arm  32,  of  which  5  perished,  or  one  in  six  and  a 
third ;  and  of  the  shoulder-joint  6,  of  which  1  proved  fatal. 

Of  52  primary  amputations  of  the  lower  extremity  25  were  fatal,  while 
of  28  secondary  operations  only  8  were  fatal,  thus  exhibiting  a  mortality  of 
28.6  per  cent,  as  compared  with  48  of  the  former.  Of  22  amputations  of  the 
inferior  extremity  for  disease  4  were  fatal,  yielding  a  mortality  of  18.1  per 
cent. 

The  ages  of  the  patients  operated  upon  were  as  follows :  —  Of  49  under  20 
years,  4  died  ;  of  56  between  20  and  30,  11  died  ;  of  47  between  30  and  40, 
18  died  ;  of  37  between  40  and  50,  13  died  ;  and  of  5  over  50,  1  died. 

The  above  summary  will  be  found,  on  comparison,  to  differ  essentially,  in 
one  particular,  from  that  given  by  Dr.  Norris  himself,  in  his  statistics.  Thus, 
he  makes  115  primary  amputations  of  the  thigh,  leg,  arm,  and  forearm,  yield 
a  mortality  only  of  27,  or  at  the  rate  of  23.4  per  cent.,  while  41  secondary 
{imputations  of  the  same  limbs  afford  a  mortality  of  16,  or  at  the  rate  of 
39.3  per  cent.  Now  such  a  result  is,  as  is  well  known,  wholly  at  variance 
with  general  experience,  for  it  is  universally  admitted  that  secondary  am- 
putations are  less  fatal  than  primary;  and  it  must  always  be  so  from  the  fact 
that  primary  amputations  are  commonly  performed  for  more  serious  injuries 
than  secondary,  injuries  which  are  often  of  themselves  almost  inevitably 
fatal  under  any  treatment,  such  as  the  crushing  of  limbs  by  railway  cars, 
heavily-loaded  wagons,  ferry-crossings,  high  falls,  and  gunshot  wounds,  in- 
volving joints,  large  vessels,  and  other  important  structures.  On  the  other 
hand,  the  very  circumstance  of  waiting  for  secondary  amputation  indicates  a 
comparatively  slighter  lesion,  and  generally  a  fair  prospect  not  only  of  saving 
life  but  of  limb  also.  But  the  explanation  in  the  discrepancy  in  Dr.  Norris's 
statistics  is  discovered  in  the  fact  that  he  classes  as  primary  only  those  cases 
in  which  the  operation  was  performed  during  the  first  twenty-four  hours  after 
the  occurrence  of  the  accident,  whereas  the  general  rule  is  to  regard  every 
instance  as  primary  until  a  sufficient  degree  of  reaction  has  taken  place  to 
justify  the  use  of  the  knife,  without  taking  lapse  of  time  into  account  at  all. 
Thus,  if  we  wait  for  the  system  to  come  up,  an  amputation  performed  on  the 
second  day  has  as  much  claim  to  be  classed  as  primary  as  though  it  had  been 
performed  on  the  first  day,  and,  indeed,  it  seems  almost  impossible,  if  we  re- 
ject Dr.  Norris's  rule,  to  specify  any  certain  demarcation,  as  to  time,  between 
a  primary  and  a  secondary  operation.  We  therefore  consider  those  amputa- 
tions as  secondary  which  are  performed  after  the  occurrence  of  inflammation, 
or  of  inflammation  and  suppuration.  Thus,  many  of  the  amputations  at  the 
New  York  Hospital,  classed  as  primary,  were  performed  on  the  second,  third, 
or  fourth  day,  and  some  even  as  late  as  the  sixth  or  seventh.  Frequently  the 
delay  was  caused  only  by  the  circumstance  that  the  patient  had  to  be  con- 
veyed from  a  long  distance  in  the  country  to  the  hospital ;  the  shock  of  the 
injury  and  the  fatigue  of  the  journey  preventing  such  a  degree  of  reaction  as 
to  constitute  inflammation.  It  would  certainly  be  improper,  and  lead  to 
much  confusion,  in  attempts  at  classification  and  generalization,  to  rank  such 
operations  as  secondary  merely  on  account  of  lapse  of  time.  In  order,  there- 
fore, to  make  a  useful  comparison  of  Dr.  Norris's  very  extensive  and  valuable 
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tables  with  those  of  other  statisticans,  I  have  taken  the  liberty  of  drawing 
ray  own  deductions.  It  may  also  be  noticed  that  no  distinction  has  I  urn 
made  between  the  relative  mortality  of  primary  and  secondary  amputations 
of  the  upper  extremity  in  its  continuity,  because  the  mortality  is  so  small  as 
to  render  such  a  distinction  practically  useless. 

Dr.  Lente's  account  of  the  amputations  at  the  Xew  York  Hospital  era- 
braces  a  period  of  eighteen  years,  commencing  in  1839,  and  terminating  in 
1857.  The  whole  number  of  cases  was  305,  of  which  139,  or  45.5  per  cent., 
proved  fatal.  The  thigh  was  amputated  in  97  cases,  of  which  51  were  fatal, 
showing  a  mortality  of  52.5  per  cent.;  the  leg  in  102,  with  a  mortality  of 
about  34  percent.;  the  arm  in  58,  with  a  mortality  of  15  cases,  or  at  the 
rate  of  nearly  one  in  four;  and  the  forearm  in  39,  with  a  loss  of  8,  or  at  the 
rate  of  20.5  per  cent.  Of  4  cases  of  amputation  at  the  hip-joint  all  were  fatal ; 
of  9  at  the  knee-joint  4  died  ;  and  of  19  cases  at  the  shoulder-joint  11  proved 
fatal. 

It  will  thus  be  seen  that  the  number  of  cases  of  amputation  of  the  lower 
extremity  was  212,  of  which  86  terminated  fatally,  showing  a  mortality  of 
40.6  per  cent.;  and  of  the  upper  extremity  106,  of  which  31  died,  the  rate 
of  mortality  being  30  per  cent. 

Of  the  amputations  of  the  thigh  33  were  by  the  double  flap  method,  with 
a  loss  of  14,  or  at  the  rate  of  42.4  per  cent.;  and  28  by  the  circular,  with  a 
loss  of  15,  or  53.6  per  cent.  Of  the  operations  upon  the  legs  21  were  by 
the  flap  method,  and  58  by  the  circular,  the  mortality  in  the  former  being 
38.1  per  cent.,  and  of  the  latter  22.4  per  cent. 

Of  70  primary  amputations  of  the  thigh  and  leg,  39  were  fatal,  exhibiting 
a  mortality  of  55  per  cent.;  and  of  73  secondary  32  were  fatal,  or  24.1  per 
cent. 

The  ages  of  the  patients  operated  upon,  with  their  respective  mortality, 
were  as  follows  :  For  the  lower  extremity,  under  10  years,  2  cases,  both  re- 
covered ;  between  10  and  20,  18  cures  and  14  deaths;  between  20  and  30, 
23  cures  aud  18  deaths;  between  30  and  40,  15  cures  and  12  deaths;  be- 
tween 40  and  50,  7  cures  and  10  deaths;  over  50,  2  cures  and  2  deaths. 

It  would  seem  that  the  ratio  of  mortality  after  amputations  at  the  New- 
York  Hospital,  during  the  above  period,  was  very  different  in  different  years. 
Thus,  from  1848  to  1851,  of  seventeen  operations  upon  the  thigh,  only  four 
were  successful.  From  1851  to  1857,  the  number  of  amputations  of  the  thigh 
was  forty-six,  of  which  eighteen  were  cured.  During  the  three  years  above 
alluded  to,  there  was  a  remarkable  fatality  attending  all  operations  at  the 
institution,  owing  to  the  prevalence  of  erysipelas,  hospital  gangrene,  puru- 
lent infection,  and  kindred  diseases.  This  circumstance  led  to  a  remodelling 
and  rebuilding  of  the  establishment,  and  the  good  effect  is  seen  in  the  very 
great  decrease  in  the  mortality  which  has  since  occurred.  Similar  facts 
have  been  noticed,  from  time  to  time,  in  other  hospitals,  both  in  America  and 
Europe. 

The  statistics  of  the  Massachusetts  General  Hospital  have  been  furnished 
by  Dr.  Hayward,  of  Boston,  and  relate  to  amputations  of  the  large  limbs 
which  occurred  from  the  opening  of  the  establishment  to  January  1,  1840, 
the  whole  number  of  cases  being  67,  of  which  15  proved  fatal,  the  mortality 
being  thus  22.4  per  cent.  Of  these  cases  34  were  amputations  of  the  thigh, 
of  which  9  proved  fatal,  or  at  the  rate  of  26.5  per  cent.;  23  of  the  leg,  with 
a  mortality  of  5,  or  21.7  per  cent.;  4  of  the  arm,  which  all  recovered;  and 
6  of  the  forearm,  of  which  one  proved  fatal. 

Of  10  primary  amputations  of  the  lower  extremity  5  were  fatal,  and  of 
10  secondary  4  were  fatal.  Of  37  operations  performed  for  disease  5  died, 
and  it  is  worthy  of  note  that  23  of  these  cases  were  amputations  of  the 
thigh. 
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The  ages  were  as  follows: — Under  20  years,  13,  of  which  1  died;  from 
20  to  30,  31,  of  which  8  died  ;  from  30  to  40,  9,  of  which  3  died  ;  from  40 
to  50, 10,  of  which  2  died ;  from  50  to  60,  3,  of  which  1  died ;  and  over  70, 
1,  which  recovered. 

Having  thus  given  the  results  of  amputations  at  each  of  the  above  hospi- 
tals, it  will  not  be  uninteresting  to  state  their  aggregate  results.  The  whole 
number  of  cases,  as  already  mentioned,  is  546,  of  which  198  proved  fatal, 
thus  showing  a  mortality  of  36.2  per  cent.  The  thigh  was  amputated  in  164 
cases,  of  which  68  died,  or  41.4  per  cent.;  the  leg  in  194  cases,  of  which  68, 
or  35  per  cent.,  perished ;  the  arm  in  94,  of  which  20  died,  or  21.2  per  cent.; 
and  the  forearm  in  85,  with  a  mortality  of  11,  or  12.9  per  cent. 

Of  133  primary  amputations  of  the  lower  extremity  in  its  continuity  69 
died,  or  51.9  per  cent.;  while  of  111  secondary  amputations  only  44  were 
lost,  or  39.6  per  cent.  Of  lit  operations  performed  for  disease  23  died, 
that  is,  19.5  per  cent.  These  cases  include  several  double  operations  of  the 
legs,  and  of  these  a  majority  recovered.  Four  amputations  at  the  hip-joint 
are  included  in  the  tables,  and  all  these  proved  fatal.  Of  10  amputations  at 
the  knee  5  were  lost.  Five  of  the  ten  were  primary,  one  secondary,  and 
three  for  disease ;  of  the  first  two  died,  of  the  second  one,  and  of  the  third 
two.  The  shoulder-joint  was  the  seat  of  operation  in  25  cases,  of  which  12 
were  fatal,  or  48  per  cent. 

In  regard  to  the  ages  of  the  patients  operated  upon  in  the  three  hospitals, 
the  mortality  in  all  under  2,0  years,  was  20  per  cent.;  between  20  and  30,  29 
per  cent.;  between  30  and  40,  40  per  cent.;  between  40  and  50,  40  per  cent.; 
and  over  50,  33.3  per  cent.;  the  number  of  cases,  however,  being  only  12, 
and  therefore  too  small  to  justify  any  general  deduction  as  to  the  rate  of 
mortality. 

Respecting  the  relative  mortality  of  the  circular  and  flap  operations,  the 
statistics  of  the  Pennsylvania  and  Massachusetts  General  Hospitals  are  silent, 
and  I  am  therefore  unable  to  compare  it  with  that  of  the  New  York  Hos- 
pital. 

A  comparison  may  next  be  instituted  between  the  mortality  of  amputations 
in  the  practice  of  American  and  European  surgeons.  In  doing  this,  I  shall 
take  as  my  guide  the  statistics  of  the  above  establishments,  and  those  fur- 
nished by  Mr.  Benjamin  Phillips,  of  London.  Of  545  cases,  analyzed  by 
the  English  author,  embracing  primary  and  secondary  amputations,  and  am- 
putations for  various  diseases,  of  the  thigh,  leg,  arm,  and  forearm,  in  France, 
Germany,  and  Great  Britain,  127  proved  fatal,  thus  exhibiting  a  mortality 
of  about  23  per  cent.  Of  491  cases  in  the  three  American  hospitals,  134 
died,  giving  a  mortality  of  27.30  per  cent.,  a  result  somewhat  higher  than  the 
foreign  practice.  It  is  worthy  of  remark,  however,  that  a  number  of  Mr. 
Phillips's  cases  were  taken  from  the  private  practice  of  European  hospital 
surgeons,  and  if  we  bear  in  mind  the  fact  that  the  mortality  after  amputations 
is  always,  for  obvious  reasons,  less,  the  world  over,  in  private  than  in  hospi- 
tal practice,  it  will  be  found  that  the  ratio  of  mortality  is  about  the  same  in 
the  two  countries,  that  is,  about  23  per  cent. 
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CHAPTER    XVIII. 

EXCISION   OF  THE   BONES  AND  JOINTS. 

The  term  excision  serves  to  denote  the  removal  of  a  bone  whether  in  its 
continuity  or  at  its  extremity,  whether  it  be  limited  to  a  portion  of  its  extent 
or  embrace  its  totality.  When  only  the  head  of  a  bone  is  concerned  in  the 
operation,  the  word  decapitation  is  occasionally  used,  and,  as  meaning  the 
same  thing,  some  authors  have  adopted  the  name  of  exsection.  Excision 
differs  from  amputation  in  this,  that,  while  in  the  latter  the  bone  is  removed 
along  with  the  soft  parts  which  surround  it,  in  the  former  the  bone  alone  is 
cut  away,  the  integuments,  muscles,  and  other  tissues  being  retained,  in  order 
that  they  may  contribute  to  the  future  usefulness  of  the  limb  ;  or,  in  other 
and  more  comprehensive  language,  while  in  the  one  case  all  the  structures  are 
destroyed,  in  the  other  as  many  of  them  as  possible  are  preserved.  Hence 
this  department  of  surgery  has  very  appropriately  been  denominated  conserv- 
ative surgery,  and  it  is  most  gratifying  to  know  that  it  constitutes  one  of  the 
leading  characteristics  of  the  healing  art  of  the  present  day.  It  is  not  to  he 
expected  that  excision  of  the  bones  and  joints  will  ever  entirely  supersede 
the  necessity  of  amputation,  for  as  long  as  the  various  tissues  of  the  body  are 
subject  to  disease  and  accident,  so  long  will  they  require  removal  by  the  knife, 
in  order  to  prevent  the  extension  of  their  effects ;  but  that  the  frequency  of 
the  operation  will  eventually  be  greatly  diminished,  the  experience  of  the  last 
fifteen  years  abundantly  attests.  Conservative  surgery  is  still  in  its  infancy, 
and  it  is  needless  to  conceal  the  fact  that  it  will  take  a  long  time  to  determine 
its  legitimate  limits.  Up  to  the  present  moment  we  have  no  adequate  statis- 
tical information  respecting  excision  of  any  of  the  bones  and  joints  to  justify 
us  in  delivering  a  definite  judgment  upon  its  true  value.  The  facts  that  have 
transpired  in  relation  to  the  operation  are  too  widely  scattered  to  render 
them  available  for  the  purposes  of  a  rigid  and  faithful  analysis.  Such  a  task 
would  involve  a  profound  consideration  of  the  history  of  the  operation,  in  all 
its  varied  bearings,  and  would  demand  an  amount  of  time,  labor,  and  talent, 
which  few  professional  men  are  able  to  command. 

Dr.  Oskar  Heyfelder,  of  Vienna,  in  his  work  on  resections,  published  in 
1861,  has  tabulated  2,662  cases  of  these  operations,  in  2,241  of  which  only, 
however,  the  result  is  known.  Amoug  these  cases  there  were  452  deaths, 
and  1,616  complete  cures;  in  1,789  cases  life  has  been  preserved,  and  173 
cases  have  been  unsuccessful. 

Although  incidental  mention  of  excision  of  the  bones  occurs  in  the  writings 
of  some  of  the  earlier  surgeons,  yet  it  is  probable  that,  if  such  an  operation 
was  ever  performed  by  them,  it  was  in  great  measure,  if  not  entirely,  limited 
to  the  removal  of  the  protruding  ends  of  fractured  bones.  However  this 
may  be,  it  is  certain  that  there  is  no  well  authenticated  case  of  excision  of 
the  heads  of  any  of  the  bones  until  1762,  when  Mr.  Filkin,  of  Northwich, 
removed  those  of  the  knee-joint.  Soon  after  this  a  similar  service  was  per- 
formed for  the  superior  extremity  of  the  humerus  by  Vigaroux,  David,  and 
White.  In  1781,  Mr.  Park,  of  Liverpool,  repeated  Filkin's  operation,  and, 
from  the  gratifying  success  attending  it,  he  was  led  to  propose  its  extension 
to  all  the  principal  articulations,  much  to  the  surprise  of  most  of  his  contem- 
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poraries,  who  looked  upon  the  measure  as  harsh  and  reckless.  The  conse- 
quence was  that  the  proceeding  met  with  much  opposition,  and  it  might  even 
have  been  entirely  lost  sight  of  if  it  had  not  been  for  the  boldness  and  skill 
of  Moreau,  the  elder,  of  Bar-sur-Ornain,  who,  towards  the  close  of  the  last 
century,  exsected,  in  rapid  succession,  the  articular  extremities  of  the  shoul- 
der, knee,  and  elbow.  The  success  of  the  French  surgeon  was  followed  up 
by  that  of  his  son  and  successor,  who  obtained  great  celebrity  for  his  opera- 
tions upon  the  joints,  attracting  patients  from  all  parts  of  France,  and  who, 
at  various  intervals,  embodied  the  results  of  his  observation  and  experience 
in  separate  monographs  addressed  to  the  Academy  of  Surgery  at  Paris  and 
other  learned  societies.  In  the  early  part  of  the  present  century  excision  of 
the  joints  received  a  powerful  and  salutary  impulse  from  the  French  army 
surgeons,  particularly  Larrey,  Percy,  Willaume,  and  Bottin,  who  repeatedly 
performed  extirpation  of  the  heads  of  the  bones,  especially  those  of  the 
shoulder,  on  account  of  gunshot  injury.  The  operation,  indeed,  was  per- 
formed, at  one  time,  upon  a  large  scale,  and  many  limbs,  as  well  as  lives, 
were  doubtless  saved  by  it.  Notwithstanding  this,  however,  the  procedure 
was  generally  regarded  with  suspicion  in  Great  Britain,  where,  although  it 
originated  there,  it  made  no  real  progress  until  thirty  years  ago,  when,  chiefly 
through  the  example  of  Mr.  Liston  and  Mr.  Syme,  it  began  to  attract  the 
universal  attention  of  medical  men.  During  the  last  few  years  the  operation 
has  been  performed  in  numerous  instances,  by  surgeons  of  the  highest  emi- 
nence, upon  nearly  all  the  principal  articulations,  and  the  results  have  been 
such  as  to  warrant  the  belief  that  this  department  of  the  healing  art  is  des- 
tined rapidly  to  undergo  a  most  salutary  change.  In  this  country  excision 
of  the  joints  has  hitherto  been  greatly  neglected,  both  in  hospital  and  private 
practice  ;  that  this,  however,  will  be  the  case  any  longer  is  not  at  all  probable 
when  we  reflect  upon  the  intelligence,  zeal,  and  skill  of  our  surgeons.  All 
innovations  require  time  for  their  adoption,  and  what  De  Condillac  said  of 
another  subject  is  equally  true  of  this.  "  II  est  rare  que  l'on  arrive  tout-a- 
coup  a  l'evidence :  clans  toutes  les  sciences  et  dans  tous  les  arts,  on  a  com- 
mence par  une  espece  de  talonnement." 

Excision  of  the  bones  in  their  continuity  has  been  practised,  for  various 
purposes,  for  a  long  time,  and  modern  surgery  is  indebted  to  it  for  many  of 
its  most  brilliant  exploits.  It  is  in  this  department,  more  particularly,  that 
American  operators  have  displayed  their  greatest  skill.  Commencing  with 
excision  of  the  inferior  jaw  by  Dr.  Deadrick,  of  Tennessee,  in  1810,  we  may 
with  just  pride  point  to  the  operations  of  Mott  upon  the  clavicle,  of  Mussey, 
McClellan,  and  Gilbert  upon  the  scapula,  of  Butt  and  Carnochan  upon  the 
ulna,  and  of  the  latter  upon  the  radius,  not  to  mention  numerous  minor  cases, 
which,  although  less  known,  have  reflected  the  highest  credit  upon  the  scien- 
tific character  of  the  profession,  and  conferred  the  greatest  benefit  upon  a 
class  of  sufferers  who  would  otherwise  have  been  doomed  to  loss  of  limb  and 
life. 

Instruments. — Various  instruments  are  required  for  the  ready  and  success- 
ful performance  of  this  operation,  and  it  is  always  desirable  to  have  rather 
too  many  than  too  few,  so  that  every  emergency  may  be  promptly  met  as  it 
arises.  The  incisions  through  the  skin  and  muscles  are^made  with  ordinary 
scalpels,  but  for  detaching  the  bones  from  the  soft  parts  and  dividing  the 
ligaments,  stout,  probe-pointed  knives,  with  broad,  steel  handles,  convex  and 
semi-sharp  at  the  end,  will  be  necessary.  Excision  of  the  bone  is  effected 
with  a  hand-saw,  a  pair  of  pliers,  or  the  gouge  and  chisel,  according  to  the 
structure,  size,  and  situation  of  the  affected  piece.  The  saw,  which  may  be 
a  common  amputating  one,  should  be  from  six  to  ten  inches  in  length  by  from 
three  to  twelve  lines  in  width,  its  teeth  being  sharp  and  widely  set,  and  its 
handle  long  and  thick.     A  saw,  lately  introduced  by  Mr.  Butcher,  of  Dublin, 
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and  bearing  his  name,  will  be  found  very  useful,  especially  when  there  is  bat 
little  space,  or  when  it  is  necessary  to  divide  the  bone  obliquely.    It  has,  as  will 


Fie.  177. 


Butcher's  saw. 


be  perceived  by  a  reference  to  the  engraving,  a  very  narrow  blade,  the  angle  of 
which  can  be  changed  at  pleasure.     In  addition  to  these  instruments,  it  will 

Fig.  178. 


Hey's  saw. 

be  well  to  have  upon  the  tray  a  Hey's  saw,  fig.  178,  and  also  a  very  narrow 
concave  saw,  fig.  179,  with  a  blunt  end,  in  the  event  of  its  being  necessary 

Fig.  179. 


Curved  saw  for  small  bones. 

to  divide  the  bone  from  behind  forwards.  As  to  the  chain  saw,  fig.  180,  even 
in  its  most  approved  forms,  it  may  well  be  dispensed  with,  as  its  use  is  gene- 
rally only  productive  of  delay,  vexation,  and 
disappointment.  Bone  forceps  or  pliers, 
figs.  181 — 2 — 3,  usually  known  as  Liston's, 
although  long  ago  described  and  delineated 
by  Scultetus,  should  be  at  hand,  of  various 
shapes  and  sizes,  as  they  may  frequently  be 
used  with  great  advantage  in  places  where 
it  is  impossible  to  introduce  and  work  the 
saw.  The  surgeon  should  also  be  provided 
with  several  gouges  and  chisels,  a  strong 
mallet,  trephines,  scrapers,  and  a  large  ele- 
vator, together  with  a  thick  leather  strap 
or  leaden  spatula  for  protecting  the  soft 
parts  during  the  division  of  the  bone,  suit- 
able instruments  for  holding  the  flaps  apart, 
and  a  syringe  for  washing  out  the  wound 
or  clearing  away  sawdust  and  the  debris 
of  diseased  bone  and  cartilage. 

From   this   catalogue  of  instruments  I 
chain  saw.  have    purposely    excluded   the   tourniquet, 
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wliich  is  not  only  unnecessary,  but  absolutely  hurtful  in  excision  of  the  bones 
and  joints.     If  proper  care  be  used,  the  surgeon  will  seldom  lay  open  any  of 


Fig.  181. 


Fig.  182. 


Fig.  183. 


Bone  forceps. 

the  more  important  arteries,  none  certainly  which  may  not  be 
readily  secured  by  the  ligature ;  there  is,  therefore,  no  need 
of  such  an  instrument,  which  would  only  serve  to  dam  up  the 
blood  in  the  larger  veins,  and  thus  cause  injurious  waste. 

Position  of  the  Patient. — The  position  of  the  patient,  the 
surgeon,  and  the  assistants,  as  well  as  the  number  of  the  latter, 
varies  in  different  cases  and  under  different  circumstances,  and  does  not  admit 
of  any  precise  rule.  Generally  speaking,  the  recumbent  posture  will  be  the 
most  suitable,  especially  if  chloroform  is  given  and  the  operation  is  at  all 
likely  to  prove  tedious.  In  cases  of  any  magnitude,  as  in  exsection  of  the 
knee-joint,  the  number  of  assistants  should  not  be  less  than  five  or  six  ;  one 
administering  the  anaesthetic,  two  holding  the  limb,  one  handling  instruments 
and  tying  arteries,  and  another  having  charge  of  the  sponges. 

As  it  respects  the  operation  itself,  it  may  be  conveniently  considered  as 
consisting  of  three  stages,  the  division  of  the  soft  parts,  the  excision  of  the 
bone,  and  the  dressing  of  the  wound. 

Incisions. — In  planning  the  incisions,  care  must  of  course  be  taken  not  to 
interfere  with  any  structures,  the  division  of  which  might  compromise  in  any 
way  the  result  of  the  operation.  The  sheaths  of  the  tendons  are  to  be  espe- 
cially avoided.  To  lay  them  open  would  be  to  invite  inflammation  and  plastic 
deposit,  which  could  not  fail  to  impair  their  usefulness.  The  nervous  trunks 
are  turned  aside,  out  of  harm's  way,  and  the  larger  vessels,  both  arterial  and 
venous,  are  studiously  protected  from  injury. 

The  number  and  direction  of  the  incisions  will  necessarily  vary  in  different 
cases.  Sometimes  a  single  longitudinal  cut  will  be  sufficient,  even  in  such  a 
joint  as  that  of  the  shoulder ;  in  general,  however,  they  should  be  so  arranged 
as  to  enable  us  to  form  a  good-sized  flap,  either  of  a  semi-lunar,  horseshoe, 
or  square  shape,  as  this  will  afford  more  ready  access  to  the  affected  bone,  as 
well  as  greater  facility  for  sawing  it.  Incisions  made  after  the  manner  of 
some  of  those  depicted  in  the  chapter  on  minor  surgery  will  afford  the  sur- 
geon an  opportunity  of  adapting  his  operations  to  any  case  that  will  be  likely 
to  come  under  his  observation. 

The  elliptical  incision  may  be  adopted,  if  it  be  necessary  to  remove  any 
integument  on  account  of  disease.    Whatever  plan  be  pursued,  the  great  rule 


574  EXCISION    OF    THE    BONES    AND    JOINTS. 

is  to  sacrifice  as  little  soft  substance  as  possible.  Even  when  the  flap  is  vcrv 
large  and  unseemly,  it  must  not  be  retrenched,  experience  having  proved  that 
it  will  always  contract  down  to  the  proper  dimensions  during  the  progress  of 
the  cure.  In  separating  the  bone  from  its  muscular  and  ligamentous  connec- 
tions, the  knife  must  be  kept  as  close  as  possible  to  its  surface;  any  deviation 
from  this  rule  will  be  likely  to  be  followed  by  the  division  of  structures  which 
should  not  be  meddled  with,  especially  important  bloodvessels. 

Removal  of  the  Bone. — Insulation  of  the  bone  having  been  effected,  it  is 
next  to  be  pushed  through  the  wound,  and  sawn  off,  the  parts  around  being 
carefully  protected  from  injury  by  a  piece  of  leather,  or  a  metallic  spatula 
placed  underneath.  Whenever  it  is  feasible,  I  prefer  sawing  off  the  bone  to 
cutting  it  away  with  the  pliers,  as  the  surface  thus  made  is  more  smooth,  as 
well  as  less  bruised,  and,  consequently,  more  liable  to  heal  well.  In  operat- 
ing upon  the  smaller  bones,  as  those  of  the  carpus  and  tarsus,  we  are  gene- 
rally obliged  to  make  free  use  of  the  gouge  and  chisel.  In  whatever  manner 
the  excision  be  accomplished,  the  invariable  rule  is  to  cut  through  the  healthy 
structure  ;  and  this  is  applicable  even  when  the  bone  is  merely  denuded  of 
its  periosteum,  observation  having  shown  that,  when  the  osseous  tissue  is 
divested  of  its  natural  covering,  it  is  either  already  dead,  or  will  soon  die. 
In  excision  of  the  long  bones,  the  condition  of  the  medullary  canal  and  its 
contents  should  always  be  carefully  scrutinized,  with  a  view  of  ascertaining 
whether  the  part  should  be  still  further  retrenched  or  not.  Imperfect  excision 
is  worse  than  useless,  as  no  thorough  cure  can  take  place  after  it  without  an- 
other operation.  Finally,  when  two  bones  require  to  be  removed,  as,  for 
example,  in  excision  of  the  tibia  and  fibula,  they  should  be  sawn  off  upon  the 
same  level,  otherwise  the  limb  will  be  apt  to  be  forced  to  one  side,  and  so  be 
rendered  comparatively  worthless. 

Dressing. — Bleeding  having  been  arrested,  the  wound  is  washed  out  with 
cool  water  thrown  in  with  a  large  syringe,  in  order  to  get  rid  of  the  sawdust, 
which,  if  allowed  to  remain,  never  fails  to  act  as  a  foreign  substance,  liable 
to  provoke  suppuration  and  erysipelas,  if  not  worse  consequences.  Any 
sinuses  that  may  exist  are  also  pared  or  laid  open.  The  edges  of  the  wound 
are  then  approximated  by  the  interrupted  suture  and  adhesive  plaster,  aided, 
if  necessary,  by  a  compress  and  bandage.  The  most  dependent  portion  of 
the  wound,  however,  should  always  be  kept  patent  by  means  of  a  small  tent 
or  tube,  to  admit  of  the  necessary  drainage.  If  this  precaution  be  neglected, 
the  result  will  be  that  the  secretions,  which  are  always  more  or  less  profuse 
after  such  an  operation,  will  accumulate  in  the  wound,  thus  not  only  impeding 
the  cure,  but  often  inducing  necrosis  of  the  bones,  and  affording  an  oppor- 
tunity for  the  easy  entrance  of  pus  into  the  system. 

Before  the  patient  is  returned  to  bed,  the  limb  should  be  placed  in  the 
position  in  which  it  is  to  rest  during  the  after-treatment,  and  kept  perfectly 
quiet  by  means  of  appropriate  apparatus.  In  excision  of  the  inferior  ex- 
tremity osseous  union  is  usually  desired,  as  the  limb  would  hardly  be  useful 
without  it,  and  hence  it  will  not  be  proper,  as  a  general  rule,  to  make  passive 
motion.  In  the  upper  extremity,  however,  this  rule  is  not  applicable  ;  here 
motion  is  both  sought  for  and  attained  at  all  hazard,  an  anchylosed  wrist, 
elbow,  or  shoulder  being  of  little  value. 

The  great  sources  of  danger  after  excision  of  the  bones  and  joints,  are 
excessive  suppuration,  pyemia,  and  erysipelas.  These  accidents  are  to  be 
carefully  guarded  against  by  the  ordinary  means,  and  treated  upon  general 
principles  in  the  event  of  their  occurrence.  If  the  convalescence  be  unusually 
protracted,  and  especially  if  the  wound  be  slow  in  healing,  if  sinuses  form,  or 
if  there  be  much  discharge  of  an  unhealthy  character,  there  will  be  reason  to 
suspect  that  the  bones  have  again  become  diseased,  and  that  further  inter- 
ference will  be  required  before  a  cure  can  finally  be  brought  about. 
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CHAPTER    XIX. 

ANAESTHETICS,  OR  THE   MEANS  OF  AVERTING  PAIN. 

The  prevention  of  pain  in  surgical  operations  has  been  an  object  of  anxious 
solicitude  with  practitioners  from  time  immemorial,  and  we  accordingly  find 
that  suggestions,  more  or  less  plausible,  have  been  made  at  different  periods 
with  a  view  of  meeting  this  important  end.  One  of  the  most  remarkable  of 
these  suggestions,  inasmuch  as  it  was  a  clear  foreshadowing  of  the  anaesthe- 
tics of  the  present  day,  occurs  in  the  surgical  writing  of  Theodoric,  in  the 
latter  part  of  the  thirteenth  century.  The  means  recommended  by  him  con- 
sisted in  thoroughly  impregnating  a  sponge  with  a  strong  aqueous  extract  of 
various  anodyne  articles,  especially  opium,  hemlock,  hyoscyamus,  lettuce,  and 
mandragora,  and  then,  after  having  been  immersed  for  an  hour  in  warm  water, 
holding  it  to  the  nose  until  the  patient  fell  asleep,  when  the  operation  was 
proceeded  with.  In  order  to  rouse  him  when  the  operation  was  over,  another 
sponge,  dipped  in  vinegar,  took  the  place  of  the  "  spongia  somnifera,"  as  the 
former  was  denominated  ;  if  this  expedient  failed,  the  juice  of  the  root  of 
fenugreek  was  freely  injected  into  the  nostrils.  In  India,  the  extract  of  the 
hemp  plant,  cannabis  Indica,  indigenous  to  that  country,  has  been  employed 
for  the  same  purpose  for  ages  past.  Near  the  close  of  the  last  century,  great 
hopes  were  entertained  that  a  successful  agent  had  at  length  been  found  in 
the  inhalation  of  nitrous  oxide  gas,  either  alone,  or  variously  combined  with 
other  vapors,  but  after  numerous  experiments,  in  which  Sir  Humphrey  Davy 
and  other  eminent  philosophers  took  an  active  part,  the  project  was  at  length 
abandoned  as  chimerical.  Some  time  prior  to  this  period,  Mr.  Moore,  of 
London,  had  suggested  the  possibility  of  diminishing  pain  in  surgical  opera- 
tions, especially  in  amputations,  by  compression  of  the  principal  nerves,  by 
means  of  an  instrument,  somewhat  similar  to  a  tourniquet,  but  so  constructed 
as  to  touch  the  limb  only  at  two  points,  one  of  the  pads  being  regulated  by 
a  screw.  The  experiment  was  tried  at  St.  George's  Hospital,  by  Mr.  John 
Hunter,  upon  a  man  whose  leg  was  cut  off  below  the  knee  on  account  of  a' 
large  irritable  ulcer  of  the  foot,  and  the  suffering  is  said  to  have  been  exceed- 
ingly slight.  Very  few,  however,  seemed  inclined  to  repeat  it,  and  the  con- 
sequence was  that  it  was  soon  given  up  ;  a  result  which  might  have  been 
anticipated  by  the  originator  of  the  plan,  as  the  instrument  used  for  the  com- 
pression was  not  only  uncertain  in  its  operation  but  productive  of  great 
uneasiness  during  its  application. 

In  1819,  Mr.  James  Wardrop,  of  London,  proposed  to  diminish  the  sensi- 
bility of  the  patient  in  surgical  operations  by  means  of  copious  venesection, 
and  in  a  paper  which  he  published  on  the  subject  in  the  tenth  volume  of  the 
Medico-Chirurgical  Transactions  he  cites  several  cases  illustrative  of  its  bene- 
ficial influence.  He  thought  the  practice  particularly  adapted  to  persons  of 
a  nervous,  irritable  temperament,  and  he  recommended  that  it  should  be 
carried  to  the  extent  of  syncope,  so  as  completely  to  annul  all  sensation 
during  the  dissection.  In  one  of  his  cases,  he  bled  the  patient,  a  young 
robust  woman,  to  fifty  ounces  before  he  began  the  operation,  which  consisted 
in  the  extirpation  of  a  small  tumor  from  the  orbitar  plate  of  the  frontal  bone, 
during  which  she  remained  perfectly  unconscious,  expressing  great  surprise 
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when  she  found  it  was  over.  As  might  have  been  expected,  however,  she 
remained  very  weak  for  several  days  after  the  operation,  although  she  made 
a  rapid  recovery.  I  am  not  aware  that  this  recommendation  met  with  any 
particular  favor. 

The  administration  of  the  different  preparations  of  opium  for  the  purpose 
of  lessening  the  pain  of  surgical  operations  is  an  old  practice,  highly  lauded 
by  some,  and  as  greatly  condemned  by  others.  I  was  myself  in  the  habit  of 
employing  it  for  many  years  in  almost  every  case  that  fell  into  my  hands  pre- 
viously to  the  discovery  of  anaesthetics ;  I  generally  preferred  morphia  to 
laudanum  or  opium  in  substance,  and  always  gave  it  in  full  doses,  either  alone, 
or,  when  the  patient  was  strong  and  plethoric,  combined  with  a  moderate 
quantity  of  tartrate  of  antimony  and  potassa,  with  a  view  of  inducing  a 
greater  degree  of  relaxation  and  insensibility.  I  became  very  fond  of  the 
practice,  and  never,  so  far  as  I  could  determine,  experienced  any  bad  effects 
from  it ;  on  the  contrary,  I  knew  that  it  was  commonly  productive  of  great 
benefit,  not  only  blunting  sensibility  but  preventing  shock,  and,  consequently, 
severe  reaction. 

Notwithstanding  these  various  attempts  to  prevent  suffering  in  surgical 
operations,  no  anaesthetic  agent,  using  the  terra  in  its  legitimate  sense,  was 
discovered  until  1844,  when  Dr.  Horace  Wells,  a  dentist  of  Hartford,  Con- 
necticut, wishing  to  have  a  tooth  extracted,  rendered  himself  completely  in- 
sensible by  inhaling  nitrous  oxide  gas ;  and  he  soon  afterwards  administered 
the  same  remedy  to  several  of  his  patients  with  effects  equally  gratifying. 
Shortly  after  this,  Dr.  Wells  repeated  his  experiments  before  the  Medical 
Faculty  and  Students  of  Harvard  University,  at  Boston,  but  owing  to  mis- 
management either  in  the  apparatus  or  in  the  gas  itself,  the  "attempt  signally 
failed,  and  the  only  reward  which  he  received  for  his  pains  was  ridicule,  which, 
in  his  case,  was  the  more  cruel,  because  he  was  a  man  of  uncommon  sensi- 
bility. Two  years  after  this,  Dr.  Morton,  also  a  dentist,  who  had  been  a 
pupil  of  Wells,  resorted  to  the  inhalation  of  sulphuric  ether,  first  in  his  own 
person,  and  afterwards  in  some  of  his  patients,  until  he  became  convinced 
that  it  might  be  taken  not  only  with  impunity,  but  with  the  most  perfect  cer- 
tainty of  preventing  pain  in  any  operation,  however  severe  or  protracted. 
Fortified  with  this  knowledge,  he  applied  at  the  Massachusetts  General  Hos- 
pital, at  Boston,  for  permission  to  repeat  his  experiments  upon  a  man  who 
was  about  to  undergo  an  operation  for  the  removal  of  a  tumor  of  the  neck 
by  Dr.  John  C.  Warren.  The  result  was  everything  that  could  have  been 
desired.  The  next  day,  Morton  etherized  a  patient  for  Dr.  Hay  ward ;  and 
the  news  of  the  remedy  rapidly  spreading,  its  use  soon  became  general,  both 
in  the  United  States  and  in  Europe.  In  the  latter  country,  the  subject 
attracted  perhaps  even  greater  attention  than  at  home,  and  soon  led  to  the 
discovery  of  chloroform  by  Dr.  Simpson,  of  Edinburgh,  in  1847.  Various 
other  articles  possess  anaesthetic  properties  ;  of  this  description  are  chloride 
of  hydrocarbon,  nitrate  of  ethyl,  aldehyde,  benzin,  the  Dutch  liquid— a  com- 
pound of  chlorine  and  olefiant  gas — bisulphuret  of  carbon,  amylene,  and 
kerosoline ;  but,  with  the  exception  of  the  latter  two,  it  is  questionable 
whether  any  of  them  are  sufficiently  innocuous  to  justify  their  exhibition. 

Practically  it  is  of  no  importance  to  know  who  the  discoverer  of  anaesthe- 
tics was;  but,  if  we  carefully  inquire  into  the  history  of  the  matter,  we  cannot 
fail  to  award  to  Dr.  Wells  the  credit  of  having  made  the  first  successful  ap- 
plication of  this  class  of  agents  for  the  prevention  of  pain  during  a  surgical 
operation.  Nearly  fifty  years  previously,  Sir  Humphrey  Davy  had,  it  is  true, 
employed  nitrous  oxide  gas  for  the  relief  of  a  severe  headache,  brought  on 
by  the  intoxication  caused  by  the  rapid  drinking  of  a  bottle  of  wine  for  ex- 
perimental purposes,  and  afterwards  as  a  means  of  preventing  the  pain  of 
cutting  a  wisdom  tooth  ;  but,  as  every  one  knows,  no  further  use  was  made 
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of  the  remedy,  until  it  was  resumed  by  Dr.  Wells,  and  applied  with  express 
reference  to  the  production  of  its  anaesthetic  effects.  He  was  beyond  doubt 
the  first  to  establish  the  possibility  of  preventing  pain  in  surgical  operations  ; 
and  had  his  experiments  at  Boston  not  eventuated  in  chagrin  and  disappoint- 
ment, he  would  unquestionably  have  pushed  his  researches  much  farther,  and 
perhaps  speedily  hit  upon  the  very  articles  which  were  afterwards  found  by 
Dr.  Morton  and  Professor  Simpson  to  possess  such  valuable  properties.  To 
both  the  latter  gentlemen  the  world  owes  an  immense  debt  of  gratitude  for 
having  brought  to  light  the  wonderful  anaesthetic  effects  of  ether  and  chloro- 
form. 

It  is  somewhat  singular  that  the  two  countries  in  which  the  anaesthetic 
virtues  of  ether  and  chloroform  were  discovered  should  each,  respectively, 
prefer  its  own  remedy  ;  America,  ether,  and  Great  Britain  chloroform.  There 
are,  however,  in  the  United  States,  numerous  practitioners  who  prefer  the 
latter  article,  both  in  surgical  and  obstetrical  practice,  and  I  have  myself 
constantly  used  it  ever  since  its  introduction  among  us  in  1848,  believing  it 
to  possess  decided  advantages  over  ether,  although  its  administration  un- 
questionably requires  greater  care  and  attention.  Among  the  more  im- 
portant of  these  advantages  are,  first,  the  more  rapid  manifestation  of  the 
anaesthetic  action  of  the  remedy,  the  system  becoming  affected  much  sooner, 
as  a  general  rule,  than  it  does  by  ether  ;  secondly,  a  smaller  amount  of  laryn- 
geal and  bronchial  irritation  ;  thirdly,  the  more  easy  maintenance  of  the 
anaesthetic  influence,  after  the  system  has  once  been  fairly  affected  ;  and, 
lastly,  the  less  liability  to  cause  vomiting  and  other  unpleasant  consequences. 
The  very  odor  of  ether  is  to  many  persons  excessively  offensive,  and  there  are 
very  few  in  whom  the  inhalation  does  not  produce  more  or  less  cough  and 
vomiting.  On  the  other  hand,  it  certainly  requires  less  caution  in  its  ad- 
ministration, and  thus  far  it  has  furnished  but  few  deaths,  whereas  the  mor- 
tality from  chloroform  already  reaches  about  a  hundred.  Dr.  Maddin,  of 
Xasbville,  who  has  carefully  investigated  the  subject,  finds  that  most  of  the 
fatal  cases  of  anaesthesia  have  occurred  in  minor  surgery,  or  in  operations  of 
a  comparatively  trifling  nature,  and  in  which,  consequently,  the  remedy  might 
probably  have  been  entirely  dispensed  with.  For  a  number  of  these  cases 
the  dentist  is  accountable,  nearly  all  the  earlier  and  not  a  few  also  of  the 
later  having  happened  during  the  extraction  of  teeth,  probably  from  the  want 
of  precaution  in  not  sufficiently  depressing  the  head  during  the  operation. 

It  is  remarkable  that  most  of  the  fatal  cases  have  happened  in  private 
practice,  or  in  small  institutions,  a  circumstance  which  would  seem  to  show 
that  there  had  been  some  fault  in  the  mode  of  administration  of  the  remedy. 
At  Guy's  Hospital,  London,  chloroform  had  been  used  in  upwards  of  12,000 
cases  before  there  was  any  serious  accident;  and  in  the  war  in  the  Crimea, 
according  to  the  testimony  of  Mons.  Flourens,  it  was  administered  more  than 
25,000  times  without  a  single  death.  It  has  been  asserted  by  the  opponents 
of  chloroform  that  the  rate  of  mortality  in  the  great  operations  of  surgery 
has  been  essentially  increased  since  the  introduction  of  that  article  into  prac- 
tice, and  Mr.  Arnott,  of  London,  has  taken  pains  to  collect  elaborate  statis- 
tics with  a  view  of  establishing  the  fact  upon  an  irrefragable  basis.  On  the 
other  hand,  the  statistics  of  Dr.  Simpson,  the  discoverer  of  the  anaesthetic 
properties  of  chloroform,  go  to  show  that  the  number  of  deaths  is  not  only 
not  increased,  but  absolutely  diminished.  Perhaps  the  truth  lies  between 
these  two  statements.  Dr.  Macleod,  in  his  Notes  on  the  Surgery  of  the 
War  in  the  Crimea,  recently  published,  declares  it  as  his  conscientious  belief 
that  the  use  of  chloroform  in  the  British  army  saved  many  lives,  and  that 
numerous  operations  were  performed  by  its  assistance  which  could  not  other- 
wise have  been  attempted.  It  is  not  improbable  that,  if  there  has  really  been 
an  increase  in  the  mortality  after  operations  since  the  introduction  of  anaes- 
vol.  i. — 37 
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thetics,  it  has  been  owing,  not  to  the  pernicious  effects  of  the  remedy,  bnl  to 
the  fact  that  surgeons  have  been  emboldened  to  undertake  operations  in 
cases  which  were  formerly  regarded  as  unfit  for  the  employment  of  the  knife, 
and,  above  all,  to  the  circumstance  that  of  late  years  there  has  been  a  fearful 
increase  of  railway  and  other  terrible  accidents,  many  of  which  arc  necessarily 
fatal,  no  matter  to  what  treatment  they  may  be  subjected. 

I  have  now  given  chloroform  for  more  than  ten  years,  and  during  all  that 
time  no  serious  accident  has  befallen  me.  There  was  one  case,  however,  in 
which  I  experienced  much  alarm  ;  the  patient  was  a  boy,  thirteen  years  of 
age,  who  was  about  to  undergo  an  operation  for  the  repair  of  his  lips  and 
cheek,  which  had  been  much  mutilated  by  salivation.  He  took  chloroform 
very  badly,  and  had  tried  my  patience  for  an  unusual  length  of  time,  when, 
determined  to  make  him  inhale  more  rapidly,  I  began  my  incisions.  In- 
stantly his  struggles  became  furious,  compelling  me  to  suspend  further  pro- 
ceedings. Provoked  at  the  occurrence,  I  requested  the  assistant  to  hold  the 
sponge  closely  over  the  nose,  while  I  carefully  watched  the  pulse  and  respira- 
tion. Fifteen  seconds  had  hardly  elapsed,  when  they  both  ceased,  the  face 
assuming  at  the  same  time  a  pale,  livid  aspect,  too  clearly  denotive  of  asphyxia. 
In  an  instant  the  boy  was  turned  upon  his  side,  and  artificial  respiration  in- 
stituted; cold  water  was  dashed  upon  his  body,  and  a  free  access  of  cold  air 
invited  by  raising  the  windows  of  the  apartment.  Animation  was  speedily 
re-established,  and  the  operation  proceeded  with,  chloroform  being  again 
given  towards  its  close,  but  of  course  with  great  cautiou.  In  this  case  ii  is 
evident  that  the  patient  was  on  the  very  verge  of  dissolution  ;  but  whose  fault 
was  it?  Certainly  not  that  of  the  chloroform,  but  the  manner  in  which  it 
was  administered. 

I  ascribe  my  good  luck  in  the  use  of  chloroform  to  the  great  caution  with 
which,  except  in  the  above  case,  it  has  always  been  given  in  my  practice,  and 
to  the  purity  of  the  article  employed  by  me.  During  my  residence  at  Louis- 
ville, Dr.  D.  D.  Thomson  for  many  years  superintended  the  inhalation  in 
almost  every  important  operation  that  I  performed,  either  in  private  or  pub- 
lic, and  when  he  was  not  present,  I  either  gave  it  myself  or  confided  the  task 
to  a  trustworthy  assistant. 

The  mortality  from  anaesthetics  has  lately  been  placed  in  a  very  satisfactory 
light  by  Dr.  Charles  Kidd.  In  a  paper  in  the  London  Medical  Times  and 
Gazette  for  May,  1860,  he  states  that,  up  to  that  period,  about  125  cases  of 
death  from  chloroform  had  occurred  in  Europe,  25  from  ether,  and  several 
from  amylene.  Of  121  deaths  from  chloroform,  54  happened  immediately 
before  operations ;  42  during  the  operations;  and  25  after  the  operations. 
The  statistics  of  Dr.  Kidd  show  that  the  mortality  from  chloroform  has 
hitherto  been  more  than  twice  as  large  in  males  as  in  females,  aud  that  the 
danger  from  the  inhalation  of  this  substance,  as  had  been  previously  a 
tained  by  Dr.  Maddin,  is  much  greater  in  trivial  than  in  large,  tedious  ope- 
rations, the  latter  establishing  apparently  a  chloroform  tolerance.  Of  the 
number  of  deaths  from  chloroform  and  other  anaesthetics  in  this  country,  we 
have  no  accurate  data,  but  it  is  much  less  than  in  Europe.  As  an  offset  to 
the  above  fatal  cases,  it  may  be  stated  that  chloroform,  the  use  of  which  is 
unquestionably  more  dangerous  than  ether,  has  now  been  administered  in 
hundreds  of  thousands  of  operations  with  perfect  safety. 

Anaesthetics  not  only  prevent  pain  and  thus  save  a  vast  amount  of  suffer- 
ing, but  by  placing  the  patient  in  a  passive  condition  give  the  surgeon  a  con- 
trol over  him  which  he  could  not  possibly  obtain  in  any  other  manner.  De- 
prived of  sensibility  and  consciousness,  the  former  is  virtually  dead  to  all 
external  impressions,  and  the  latter  is  therefore  enabled  to  conduct  hie 
sections  and  other  manual  processes  with  as  much  ease  and  deliberation  as  if 
he  were  operating  upon  the  cadaver.     The  advantages  thus  gained  are  ab- 


CHLOROFORM.  579 

solntely  incalculable,  and  he  who  would  fully  appreciate  them  must  be  able 
to  put  himself  in  the  twofold  situation  of  patient  and  surgeon,  and  then,  in 
imagination,  contrast  their  condition  with  that  of  the  patient  and  surgeon  of 
former  times,  before  the  discovery  of  anaesthetics,  when  the  one  was  writhing 
in  pain  and  agony  during  a  tedious  dissection,  and  the  other  had  his  progress 
incessantly  interrupted  by  the  cries  and  struggles  of  the  sufferer. 

The  exhibition  of  anaesthetics  is  important  not  merely  as  a  preventive  of 
pain,  but  as  a  means  which  enables  us  to  examine  our  cases  more  thoroughly 
prior  to  operation.  Sounding  for  stone  in  the  bladder,  formerly  a  source  of 
so  much  suffering,  may  now  be  performed  without  the  slightest  uneasiness, 
and  the  same  is  true  of  stricture  of  the  urethra,  diseased  bones,  affections  of 
the  anus  and  rectum,  and  of  various  other  lesions.  The  use  of  anaesthetics 
affords  immense  advantages  in  the  examination  of  dislocations  and  fractures, 
enabling  ns  to  handle  the  parts  more  satisfactorily  than  formerly,  and  there- 
fore often  leading  to  a  much  more  certain  diagnosis. 

There  are  some  operations  in  which  the  use  of  anaesthetics  is  usually  re- 
garded as  inadmissible;  thus,  in  harelip,  excision  of  the  tongue,  and  removal 
of  the  jaw,  the  patient,  as  a  general  rule,  should  be  under  the  influence  of 
these  remedies  only  at  the  beginning  of  the  operation;  after  the  dissection 
has  been  fairly  commenced,  he  should  be  sufficiently  conscious  to  enable  him 
to  co-operate  with  the  surgeon,  otherwise  the  blood,  passing  down  into  the 
windpipe,  might  cause  severe  cough  and  other  inconvenience,  seriously  em- 
barrassing  the  procedure.  The  same  remark  applies  to  excision  of  the 
tonsils,  although  I  have  frequently  removed  these  organs  while  the  patient 
was  so  far  under  the  influence  of  chloroform  as  to  render  him  incapable  of 
offering  any  resistance.  Extirpation  of  the  jaws  I  have  repeatedly  performed 
under  similar  circumstances,  passing  through  the  different  stages  of  the  opera- 
tion while  the  person  was  in  a  state  of  perfect  unconsciousness.  Even  the 
more  delicate  operations  upon  the  eye,  as  the  establishment  of  an  artificial 
pupil,  and  the  extraction  of  cataract,  may  be  safely  performed  with  the  aid 
of  anaesthetics ;  as  it  respects  the  latter,  however,  it  should  not  be  forgotten 
that  the  vomiting  which  occasionally  attends  their  use  might  destroy  the 
organ. 

An  advantage  which  has  often  been  claimed  for  anaesthetics  is  that  there 
is  apt  to  be  less  hemorrhage  during  operations;  I  am,  however,  in  doubt 
whether  this  is  true,  and,  even  if  it  were,  any  good  that  might  thus  accrue 
would  be  more  than  counterbalanced  by  the  liability  to  secondary  bleeding, 
caused  apparently  by  a  partial  loss  of  tone  in  the  smaller  vessels,  interfering 
with  the  formation  of  protective  clots.  Possibly  the  blood  itself  may  be 
more  or  less  at  fault. 

Chloroform,  a  terchloride  of  formyl,  is  a  clear,  colorless  liquid,  very  vola- 
tile, of  an  agreeable,  aromatic  odor,  of  a  pungent,  saccharine  taste,  very  dense, 
of  the  specific  gravity  of  1.497,  almost  insoluble  in  water,  non-inflammable, 
and  perfectly  neutral,  neither  reddening  nor  bleaching  litmus  paper.  It  is  a 
compound  of  two  atoms  of  carbon,  one  of  hydrogen,  and  three  of  chlorine. 
Various  impurities  are  liable  to  be  mixed  up  with  it,  especially  the  chlori- 
nated pyrogenous  oils,  ether,  and  alcohol.  The  presence  of  oils  is  readily 
detected  by  pure,  strong  sulphuric  acid,  to  which  they  impart  a  change  of 
color,  varying  from  yellowish  to  reddish  brown,  according  to  the  quantity  of 
the  extraneous  substances.  A  still  more  simple  test  consists  in  pouring  the 
suspected  fluid  upon  the  hand,  where,  rapidly  evaporating,  it  deposits  its  oily 
impurities,  which  are  easily  recognizable  by  their  offensive  smell.  Dropped 
upon  white  paper,  pure  chloroform  speedily  disappears  without  leaving  any 
stain.  The  existence  of  alcohol  is  detected  by  dropping  a  small  quantity  of 
chloroform  into  distilled  water;  if  pure,  it  will  retain  its  transparency  at  the 
hottom  of  the  glass,  whereas,  if  the  reverse  be  the  case,  each  globule  will  ac- 
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quire  a  milky  appearance.  The  presence  of  ether  may  be  detected  by  a 
lighted  taper,  or  the  inflammable  character  of  the  fluid.  It  is  practically 
important  to  know  that  chloroform  deteriorates  by  exposure  to  heat  and  to 
a  strong  light.  The  most  reliable  article  is  that  prepared  with  methylated 
spirit. 

Mode  of  Administration. — There  are  five  principal  circumstances  which 
should  be  closely  attended  to  during  the  exhibition  of  chloroform,  and  if  tin's 
be  done  it  will  be  difficult,  unless  the  article  be  a  bad  one,  or  the  patient  have 
some  idiosyncrasy,  to  produce  any  unpleasant  effects  with  it.  These  are 
recumbency,  an  empty  state  of  the  stomach,  a  free  play  of  the  diaphragm,  an 
abundance  of  atmospheric  air,  and  a  gradual  administration. 

1st.  During  etherization  the  patient  may  sit  up  with  impunity,  but  this  is 
not  the  case  during  the  inhalation  of  chloroform,  owing,  apparently,  to  the 
greater  relaxation  of  the  muscles,  and,  consequently,  to  the  greater  difficulty 
in  maintaining  the  circulation  of  the  brain  through  the  influence  of  the  heart's 
action.  Not  only  should  the  body  be  recumbent,  but  care  should  be  taken  to 
depress  the  head  and  shoulders,  bringing  them  nearly  to  a  level  with  the  trunk. 
Lying  upon  the  side,  when  this  is  practicable,  is  perhaps  the  safest  posture 
of  all,  as  the  breathing  will  then  be  less  likely  to  be  interfered  with  by  the 
falling  back  of  the  tongue. 

2d.  An  empty  state  of  the  stomach  is  desirable  for  two  reasons ;  first,  be- 
cause if  chloroform  be  given  soon  after  a  hearty  meal  it  will  be  almost  certain 
to  induce  vomiting;  and,  secondly,  because  a  crowded  condition  of  the  organ 
interferes  materially  with  the  movements  of  the  diaphragm.  Food  must  not 
be  taken  for  at  least  four  hours  before  the  exhibition  ;  but,  on  the  other  hand, 
the  interval  should  not  be  too  protracted,  lest  serious  exhaustion  result  from 
the  want  of  the  necessary  stimulus. 

3d.  Care  must  be  taken,  before  the  inhalation  is  commenced,  that  the 
patient's  clothes  are  sufficiently  loose  to  prevent  constriction  of  the  chest  and 
abdomen.  Any  compression  from  this  source  would  necessarily  impede  the 
action  of  the  diaphragm,  and  might  thus  become  a  cause  of  mischief. 

4th.  The  importance  of  having  an  abundance  of  atmospheric  air  during 
the  inhalation  of  an  article  so  potent  as  chloroform  is  self-evident ;  in  ether- 
ization this  is  of  comparatively  little  consequence,  but  in  the  exhibition  of 
chloroform  for  surgical  and  obstetrical  purposes,  it  is  absolutely  indispensa- 
ble to  the  safety  of  the  patient. 

5th.  The  inhalation  must  be  effected  gradually,  not  hurriedly,  time  being 
allowed  to  the  system  to  accommodate  itself  to  the  influence  of  the  remedy, 
thus  avoiding  the  shock  which  might  otherwise  result  to  the  heart  and  brain. 
From  six  to  eight  minutes  should  usually  be  spent  in  producing  the  full  effects 
of  the  aiuesthetic. 

When  the  patient  is  very  feeble,  or  pale  and  timid,  it  will  be  advisable  to 
give  him,  immediately  before  the  operation,  from  half  an  ounce  to  an  ounce 
of  brandy  ;  and  the  dose  may  afterwards  be  repeated,  if  the  effect  is  obliged 
to  be  maintained  for  an  unusual  length  of  time,  sufficient  consciousness  being 
permitted  for  the  performance  of  deglutition. 

The  best  mode  of  administering  chloroform  is  to  pour  the  fluid  upon  a 
napkin  or  handkerchief,  previously  folded  into  a  kind  of  cap-shaped  hollow, 
and  held  securely  in  the  hand.  Or,  instead  of  this,  a  small,  hollow  sponge 
may  be  used.  As  to  the  various  inhalers  that  have  been  devised  for  the  pur- 
pose, they  are  all  objectionable  on  account  of  their  inconvenience  and  the 
difficulty  of  obtaining  a  sufficiency  of  atmospheric  air.  The  patient  having 
taken  his  place  upon  the  table,  and  emptied  his  lungs  by  a  deep  and  protracted 
expiration,  the  napkin,  impregnated  with  a  drachm  of  chloroform,  is  held 
over  the  mouth  and  nose,  at  a  distance  of  about  two  inches,  being  gradually 
brought  nearer  and  nearer  until  it  is  within  half  an  inch,  beyond  which  it 
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should  not  be  carried,  the  chest  being  at  the  same  time  regularly  and  power- 
fully distended.  The  pungent  effect  of  the  liquid  upon  the  skin  should  be 
prevented  by  anointing  the  face  with  some  protective  unguent,  otherwise  vesi- 
cation might  arise.  All  unnecessary  conversation  is  avoided,  lest  the  atten- 
tion of  the  patient  should  thereby  be  unduly  distracted.  The  assistant  having 
charge  of  the  administration  gives  it  his  earnest  and  undivided  care  ;  wetting 
the  napkin  from  time  to  time  with  the  fluid,  and  seeing  that  the  patient  gets 
an  abundance  of  air,  his  vigilance  increasing  as  the  effects  of  the  medicine 
become  more  and  more  apparent.  As  soon  as  the  sensibility  is  completely 
abolished,  the  operation  is  commenced,  a  return  to  consciousness  being  pre- 
vented by  holding  the  napkin,  wet  with  a  small  quantity  of  the  vapor,  occa- 
sionally before  the  nose,  and  thus  the  impression  is  maintained,  steadily  and 
cautiously,  not  only  until  the  knife  has  fully  accomplished  its  object,  but  until 
the  principal  arteries  have  been  secured,  and,  in  some  cases,  even  until  the 
dressings  have  been  applied. 

As  soon  as  the  inhalation  has.  been  fairly  entered  upon,  one  of  the  attend- 
ants should  sedulously  watch  the  state  of  the  pulse,  of  the  respiration,  and 
of  the  countenance.  Any  sudden  failure  in  any  one  of  these  should  at  once 
create  alarm,  and  induce  a  suspension  of  the  operation,  or  provision  for  the 
admission  of  a  greater  quantity  of  atmospheric  air.  I  do  not  deem  it  neces- 
sary that  a  finger  should  be  constantly  kept  upon  the  pulse,  for  the  color  of 
the  face  and  the  nature  of  the  breathing  will  always  sufficiently  indicate  the 
effects  which  the  anaesthetic  is  exerting  upon  the  system,  and  thus  afford 
abundant  opportunity  for  preventing  any  unpleasant  occurrence. 

The  quantity  of  chloroform  required  during  an  operation,  and  the  time 
during  which  its  effects  may  be  safely  maintained,  must,  of  course,  vary  accord- 
ing to  the  exigencies  of  each  particular  case.  In  general,  from  half  an  ounce 
to  an  ounce  may  be  regarded  as  a  fair  average,  but  very  frequently  it  takes 
three  or  even  five  times  that  amount,  depending  upon  the  severity  and  dura- 
tion of  the  operation,  and  the  susceptibility  of  the  individual.  In  some  in- 
stances almost  an  incredibly  small  portion  answers  the  purpose.  Children 
usually  require  comparatively  little  ;  and  it  is  well  known  that  women  are,  as 
a  general  rule,  more  susceptible  to  its  influence  than  men.  Persons  exhausted 
by  hemorrhage  are  very  easily  affected  by  it,  owing  to  the  rapidity  of  its  ab- 
sorption, and  hence  it  should  always  be  administered  to  them  with  unusual 
care.  In  obstetric  practice,  the  effects  of  chloroform  may  be  maintained, 
with  impunity,  for  many  hours  together,  and  the  same  remark  is  true  of  severe 
and  tedious  surgical  operations.  Thus,  in  an  attempt  to  reduce  a  chronic 
dislocation  of  the  shoulder-joint,  I  kept  the  patient  steadily  under  the  influ- 
ence of  the  remedy  for  two  hours,  during  which  time  not  less  than  twenty 
ounces  were  given. 

Age  is  no  bar  to  the  use  of  anaesthetics.  I  have  given  chloroform  repeat- 
edly to  very  young  children,  and,  in  one  instance,  I  administered  it,  with  ex- 
cellent effect,  to  an  infant  under  two  months.  Old  persons  also  bear  the 
inhalation  well.  Certain  diseases  are  usually  regarded  as  contra-indicating 
the  employment  of  anaesthetics,  particularly  organic  lesions  of  the  heart  and 
brain  ;  but,  for  my  own  part,  I  have  never  allowed  any  affection  whatever  to 
stand  in  my  way,  and  I  can  really,  upon  general  physiological  principles,  see 
no  reason  why  they  should,  since,  by  tranquillizing  the  system,  they  effectu- 
ally prevent  the  mental  and  bodily  perturbation  which  is  so  apt  to  attend 
operations  performed  without  the  aid  of  these  agents.  In  giving  chloroform 
to  infants  and  very  young  children,  only  a  few  drops  should  be  poured 
upon  the  napkin  at  a  time,  and  care  should  be  taken  to  hold  the  cloth  at  a 
considerable  distance  from  the  mouth  and  nose,  so  that  the  fluid  may  enter 
the  lungs  well  diluted  with  atmospheric  air. 


582  ANESTHETICS,    OR    THE    MEANS    OF    AVERTING    PAIN. 

Effects. — The  effects  of  chloroform  upon  the  system  may,  for  practical 
purposes,  be  divided  into  two  stages,  namely,  that  of  excitement,  and  that 
of  insensibility.  The  first  begins  soon  after  the  commencement  of  the  inha- 
lation, and  is  characterized  by  various  cries  and  struggles,  as  if  the  patient, 
feeling  alarmed,  were  anxious  to  escape  from  the  table.  The  face  becomes 
flushed,  the  eye  has  a  wild  and  staring  expression,  the  pulse  is  preternata- 
rally  frequent,  and  the  mind  is  incoherent;  as  the  effects  increase,  the  brain 
falls  into  a  species  of  exhilaration  closely  akin  to  that  of  intoxication.  It 
is  now  that  the  individual  usually  exhibits  his  peculiarities  of  temperament 
and  habit.  Thus,  if  he  be  of  a  boisterous  disposition,  he  will  be  very  apt 
to  be  noisy,  to  swear,  or  to  fight,  and  to  make  the  most  violent  efforts  to 
disengage  "himself  from  the  assistants.  One  man  will  laugh  and  joke  ;  an- 
other  will  weep,  or  moan  and  sigh  ;  the  sportsman  will  fancy  himself  occu- 
pied in  the  pleasures  of  the  chase  ;  the  wily  craftsman  in  driving  a  good 
bargain  ;  the  lawyer  in  addressing  a  jury  ;  the  preacher  in  exhorting  his  con- 
gregation, and  the  physician  in  prescribing  for  his  patient.  The  mind  is  in 
a  dreamy,  perverted  condition,  and  whatever  is  most  predominant  at  the 
time  in  thought  and  feeling  is  sure  to  exhibit  itself  in  expression. 

This  excitement  varies  much  both  in  degree  and  duration  ;  in  many  cases 
it  is  very  slight  and  transient,  while  in  some  it  is  even  entirely  wanting,  the 
patient  being  perfectly  tranquil  throughout.  When  considerable,  it  is  very 
liable  to  be  reproduced,  to  a  greater  or  less  extent,  as  the  effects  of  the  re- 
medy wear  off,  so  that  the  individual  will  perhaps  be  quite  as  boisterous  after 
the  inhalation  is  over  as  he  was  soon  after  its  commencement.  In  very  nerv- 
ous, excitable  persons  the  intoxication  may  last  for  several  hours,  although 
this  is  uncomminon. 

In  the  second  stage,  which  succeeds  imperceptibly  to  the  first,  the  indi- 
vidual gradually  lapses  into  a  state  of  entire  unconsciousness  ;  the  muscles, 
thoroughly  relaxed,  are  no  longer  under  the  control  of  the  will,  the  limbs 
retaining  any  position  in  which  they  may  be  placed  ;  the  eyelids  are  closed 
and  the  balls  turned  up,  the  pupils  being  contracted,  and  insensible  to  light; 
the  respiration  is  calm  and  easy  ;  and  the  pulse  is  soft  and  undisturbed,  or, 
if  it  be  at  all  changed,  it  is  rather  below  than  above  the  normal  frequency. 
Feeling  and  intellection  are  suspended,  and  everything  indicates  that  the 
patient  is  in  a  quiet  and  pleasant  sleep,  wholly  unconscious  of  surrounding 
objects,  and  therefore  completely  insensible  to  pain.  If  this  state  be  carried 
a  little  farther,  coma  will  arise ;  the  patient  will  snore  as  if  he  were  apoplec- 
tic, the  pulse  and  respiration  will  diminish  in  force  and  frequency,  and  the 
pupil  will  become  notably  dilated.  As  yet,  all  is  safe,  but  a  few  more  whiffs, 
and  an  important  link  in  the  chain  of  life  may  give  way,  and  the  patient  be 
sent  into  eternity.  In  the  administration  of  chloroform  we  should  always 
strive  to  prevent  coma.  The  most  unexceptionable  form  of  anaesthetization 
unquestionably  is  that  in  which  there  is  a  perfect  suspension  of  sensibility 
without  the  complete  abolition  of  consciousness  ;  but  it  need  hardly  be  added 
that  it  is,  practically,  extremely  difficult  to  produce  such  a  nice  result  in  any 
case.  In  general,  the  patient,  on  recovering  from  the  effects  of  the  remedy, 
has  no  distinct  recollection  of  anything  that  passed  while  he  was  under  its 
influence. 

The  effects  of  chloroform  seldom  completely  disappear  under  several 
hours.  After  the  more  characteristic  symptoms  have  gone  off,  the  mind  will 
still  remain  somewhat  bewildered,  the  muscles  relaxed,  and  the  feelings  per- 
verted. In  some  cases,  especially  in  children,  the  patient,  after  having  passed 
through  a  most  severe  operation,  will  fall  into  a  tranquil  sleep,  and  perhaps 
not  wake  up  fully  for  an  hour  or  two.  In  other  cases,  again,  the  effects  will 
go  off  very  rapidly,  and  the  individual  will  not  only  be  roused  to  a  state  of 
consciousness,  but  to  severe  pain.     If  the  vapor  has  been  inhaled  largely, 
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there  will  frequently  be  some  degree  of  nausea  or  even  vomiting,  either  dar- 
ing the  operation,  or  at  its  close,  upon  the  return  of  consciousness.  Emesis 
is  most  frequent  in  children  and  in  persons  of  a  nervous,  irritable  tempera- 
ment. Headache,  although  not  common,  is  occasionally  met  with,  and  some- 
times lasts  for  a  number  of  hours.  It  is  most  liable  to  come  on  if  the  chlo- 
roform is  impure. 

Chloroform,  inhaled  to  excess,  sometimes  produces  effects  which  disappear 
only  after  a  considerable  length  of  time  ;  as  abolition  of  the  sense  of  smell, 
perversion  of  taste,  and  loss  of  power  in  the  bladder  and  rectum.  In  two 
cases,  observed  by  Dr.  Happoldt,  of  South  Carolina,  these  effects  did  not 
completely  wear  off  for  two  months. 

Although  chloroform  is  one  of  the  greatest  boons  which  a  kind  and  bene- 
ficent Providence  has  bestowed  upon  man  for  the  prevention  and  alleviation 
of  pain,  yet,  like  every  other  remedy,  it  is  capable,  when  abused,  or  injudi- 
ciously administered,  of  producing  the  most  deadly  effects.  These  effects 
are  those  of  a  narcotic  poison  ;  and  as  they  may  follow,  in  persons  of  unu- 
sual susceptibility,  the  inhalation  of  the  smallest  quantity  of  the  liquid,  it  is 
of  the  utmost  importance  that  they  should  never,  for  a  moment,  be  lost  sight 
of  in  the  use  of  the  article.  An  over-dose  may  destroy  life  almost  instanta- 
neously, or  death  may  occur  at  a  variable  period  after  the  exhibition  ;  some- 
times after  partial  reaction  has  taken  place.  The  phenomena  indicative  of 
danger  are,  stertorous  respiration,  a  small  and  feeble  pulse,  lividity  of  the 
features,  dilatation  of  the  pupils,  relaxation  of  the  sphincters,  and  rapid 
diminution  of  the  temperature  of  the  body.  It  seems  probable,  although 
the  question  does  not  admit  of  positive  adjudication,  that  these  effects  are 
mainly,  if  not  wholly,  due  to  the  action  of  the  carbonic  acid  gas  contained  in 
the  chloroform  primarily  upon  the  blood  and  nervous  centres,  and  secondarily 
upon  the  respiratory  organs,  thereby  disqualifying  them  for  the  performance 
of  their  functions,  death  being  caused  by  asphyxia.  What  corroborates  this 
view  of  the  subject  is  the  fact  that  the  danger  from  the  inhalation  of  chloro- 
form is  generally  in  proportion  to  the  impurity  of  the  article,  or  the  quan- 
tity of  its  pyrogenous  oils,  and  the  want  of  a  sufficiency  of  atmospheric  air, 
or  the  most  essential  constituent  of  this  fluid,  namely,  oxygen,  during  the 
administration  of  the  remedy. 

The  treatment  for  the  relief  of  the  poisoning  consequent  upon  an  over-dose 
of  chloroform  must  be  prompt  and  efficient;  for  everything  depends  upon  the 
presence  of  mind  of  the  surgeon  and  the  rapidity  and  energy  with  which  he 
applies  his  remedies.  The  first  thing  to  be  done  is  to  desist  from  the  further 
administration  of  the  remedy;  the  second,  to  draw  the  tongue  out  of  the 
mouth  with  a  tenaculum,  so  as  to  lift  it  away  from  the  glottis ;  the  third,  to 
cause  a  full  access  of  cold  air,  by  throwing  open  the  doors  and  windows  of 
the  apartment,  and  making  free  use  of  the  fan  ;  the  fourth,  to  dash  cold  water 
upon  the  body,  or,  still  better,  to  pour  it  from  a  height  of  several  feet ;  the 
fifth,  to  institute  artificial  respiration,  by  introducing  a  tube  into  the  wind- 
pipe, and  percussing  the  body  or  by  blowing  air  into  the  mouth  ;  the  sixth, 
to  stimulate  the  surface,  especially  over  the  spine  and  heart,  with  hot  mustard 
water,  or  dilute  spirits  of  hartshorn  ;  the  seventh,  to  administer  an  injection 
of  turpentine  ;  and  the  last,  to  apply  galvanic  electricity,  passed  through 
needles  inserted  in  different  parts  of  the  body.  As  soon  as  the  patient  is 
able  to  swallow,  free  use  is  made  of  brandy  and  ammonia.  These  means 
should  be  employed  with  great  diligence  and  regularity  until  it  is  perfectly 
evident  that  life  is  irrecoverably  extinct. 

For  the  minor  effects  of  chloroform  very  little  is  necessary,  beyond  a  dis- 
continuance of  the  inhalation,  sprinkling  the  face  and  chest  with  cold  water, 
allowing  a  free  access  of  cold  air,  and  holding  a  smelling  bottle  near  the  nose, 
but  not  to  it.     If  vomiting  occur,  the  patient  must  immediately  be  turned 
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upon  his  side — not  on  his  abdomen,  lest  the  action  of  the  diaphragm  be 
impeded — with  the  head  inclining  downwards,  otherwise  the  contents  of  the 
stomach,  as  they  are  lazily  ejected  from  the  oesophagus  and  fauces,  might 
easily  descend  into  the  larynx,  and  thus  induce  suffocation. 

I  cannot  conclude  these  remarks  upon  the  subject  of  anaesthetics  without 
expressing  a  hope  that  practitioners  of  every  description  will  cease  to  admi- 
nister these  remedies  to  females  except  in  the  presence  of  witnesses.  The 
cases  of  the  two  dentists,  the  one  of  this  city  and  the  other  of  Montreal,  which 
have  lately  created  so  much  excitement  both  in  and  out  of  the  profession, 
should  serve  to  inculcate  proper  caution  in  this  particular,  without  which  no 
man's  reputation  and  character,  however  pure  or  exalted,  may  altogether 
escape  censure,  if,  indeed,  ruin.  The  remarkable  instance  which,  a  few  years 
ago,  occurred  at  the  Philadelphia  Hospital,  of  a  woman  who,  while  under  the 
influence  of  anaesthesia,  went  through  all  the  movements  of  the  sexual  con- 
gress, and  analogous  examples  reported  in  the  medical  journals,  clearly  show 
how  strongly  the  imagination  of  the  patient  may  be  impressed  in  this  way, 
while  thusaffected,  and  how  vividly  the  idea  may  remain  after  the  effects  of 
the  remedy  have  passed  off.  The  case  that  occurred,  not  long  ago,  at  Louis- 
ville, might  have  been  followed  by  a  vexatious  and  disgraceful  law  suit,  if  it 
had  not  fortunately  been  witnessed  by  several  medical  gentlemen.  Practi- 
tioners should  take  care  of  their  own  character  not  less  than  of  the  lives  of 
their  patients. 

Inhalation  of  Ether. — The  inhalation  of  ether  is  best  effected  by  means  of 
a  large  hollow  sponge  held  closely  over  the  nose  and  month,  although  a  folded 
napkin  will  be  found  to  answer  the  purpose  sufficiently  well.  No  special 
attention  need  be  paid  to  the  admission  of  atmospheric  air,  as  this  fluid  pos- 
sesses none  of  the  poisonous  qualities  of  chloroform  and  other  kindred  articles. 
Not  less  than  half  an  ounce  should  be  poured  upon  the  sponge  at  a  time,  and 
the  administration  should  be  diligently  maintained  until  a  full  anaesthetic 
effect  is  produced,  which  usually  requires  a  considerably  longer  period  than 
in  the  case  of  chloroform.  At  first  a  short  cough  is  generally  provoked,  but 
this  soon  subsides,  and  the  system  gradually  lapses  into  a  calm,  quiet  condi- 
tion, attended  with  muscular  relaxation,  closure  of  the  eyelids,  and  mental 
unconsciousness,  followed,  in  many  cases,  by  stertorous  respiration. 

The  quantity  of  ether  consumed  in  an  ordinary  operation  is  seldom  less 
than  from  four  to  eight  ounces,  while  in  the  more  protracted  cases  twice  or 
even  thrice  that  amount  may  be  necessary.  Sickness  and  vomiting  are  com- 
mon effects  of  the  use  of  this  agent,  and  there  is  also  not  unfrequently  a  great 
deal  of  headache  after  the  patient  has  recovered  from  his  unconsciousness, 
sometimes  lasting  upwards  of  twenty-four  hours.  In  administering  chloro- 
form the  patient  always  lies  down  ;  in  etherization,  on  the  contrary,  he  may 
sit  up,  or  be  recumbent,  as  may  be  most  convenient  to  the  operator,  no  injury 
resulting  even  from  the  protracted  maintenance  of  the  erect  position.  The 
inhalation  too  may  be  carried  on  more  rapidly,  and,  as  already  stated,  without 
any  special  reference  to  the  admixture  of  atmospheric  air,  a  sufficiency  always 
entering  through  the  sponge.  Any  bad  effects  that  may  arise  from  etheriza- 
tion should  be  treated  upon  the  same  general  principles  as  those  produced 
by  an  over-dose  of  chloroform.  The  cold  douche  in  particular  will  be  of 
much  service  in  recalling  the  patient  to  consciousness.  All  the  different 
varieties  of  ether  possess  anaesthetic  properties  ;  but  the  one  universally  pre- 
ferred is  the  sulphuric,  thoroughly  washed,  and  divested  of  impurities.  It  is 
the  article  which  Dr.  Morton  originally  introduced  to  the  notice  of  the  pro- 
fession under  the  name  of  letheon,  or  pain-destroyer,  and  which  is  now  so 
much  employed  in  surgical  and  midwifery  practice  in  this  country. 

Some  practitioners  prefer  a  mixture  of  ether  and  chloroform  to  either  of 
these  articles  alone,  considering  it  as  equally  efficient,  and  at  the  same  time 
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more  safe.  I  have  myself  frequently  employed  them  in  this  way,  and  regard 
the  combination  as  unobjectionable  in  every  respect.  The  ordinary  propor- 
tion is  three  parts  of  sulphuric  ether  to  one  of  chloroform  ;  but  the  quantity 
of  either  agent  may  be  increased  or  diminished,  according  to  the  exigencies 
of  the  case,  or  the  whim,  fancy,  or  caprice  of  the  surgeon.  A  mixture,  com- 
posed of  equal  parts  of  chloroform  and  alcohol,  was  recommended  by  Dr. 
Snow,  and  is  generally  regarded  as  a  very  safe  and  efficient  anaesthetic.  In 
administering  it  to  very  young  children,  it  may  be  diluted  with  rectified  spirits, 
although,  if  proper  care  be  taken,  this  is  not  at  all  essential,  either  to  safety 
or  convenience. 

Amylene. — With  amylene,  as  an  anaesthetic  agent,  I  have  no  experience. 
The  article  has  seldom  been  employed  either  in  Europe  or  in  this  country, 
and  future  observation  must  determine  its  merits  and  the  degree  of  confidence 
to  be  reposed  in  it.  It  has  been  condemned  by  the  Academy  of  Medicine  of 
Paris,  as  too  hazardous  for  inhalation  ;  and  it  is  well  known  that  two  fatal 
cases  occurred  from  its  exhibition  in  the  hands  of  Dr.  Snow,  soon  after  he 
introduced  the  remedy  to  the  notice  of  the  profession  in  1856,  and  after  he 
had  administered  it  successfully  in  one  hundred  and  forty-three  cases.  He 
was  inclined  to  believe  that  it  occasioned  death  by  inducing  paralysis  of  the 
heart.  It  produces  anaesthesia  more  rapidly  and  in  smaller  quantity  than 
chloroform,  at  the  same  time  that  it  is  less  liable  to  cause  vomiting,  cough- 
ing, struggling,  muscular  rigidity,  or  profound  coma.  The  patient  generally 
wakes  up  from  its  effects  in  a  few  minutes  after  the  discontinuance  of  its  use. 
Its  odor  is  extremely  offensive.  The  same  care  should  be  exercised  in  its 
exhibition  as  in  that  of  chloroform.  * 

Kerosoline. — Within  the  last  few  months  kerosoline  has  been  presented  to 
the  notice  of  the  profession  of  this  country,  as  a  new  anaesthetic,  by  Dr.  E. 
Cutter  and  Professor  H.  J.  Bigelow,  of  Massachusetts.  Its  effects  are  sud- 
den and  powerful,  but  pleasant,  pervading  the  whole  system,  and  diminishing 
the  force  of  the  pulse  and  respiration.  In  a  few  cases  it  has  caused  slight 
convulsions.  It  is  administered  in  the  same  manner  and  with  the  same  pre- 
caution as  chloroform,  from  one  to  two  ounces  being  required  to  produce 
complete  insensibility. 

Kerosoline  is  a  beautiful,  colorless,  volatile  liquid,  of  the  specific  gravity 
of  about  .634,  highly  inflammable,  tasteless,  and  of  a  faint  odor,  not  unlike 
that  of  chloroform,  but  much  more  readily  dissipated  by  the  air.  It  seems 
to  be  a  very  pure  hydrocarbon,  analogous  to  highly  rectified  naphtha,  and 
as  it  does  not  contain  any  oxygen,  it  should  be  used  with  great  care.  Its 
entire  safety  as  an  anaesthetic  has  not  been  fully  determined. 

Local  Ancesthesia. — Various  plans  have  been  tried  for  the  purpose  of  in- 
ducing local  anaesthesia,  bat  the  results  have  not  been  such  as  to  hold  out 
much  encouragement  for  their  practical  application.  When  we  consider  the 
absorbent  powers  of  the  skin,  it  might  reasonably  be  supposed  that  the  en- 
dermic  use  of  the  more  potent  anodynes,  as  opium  and  its  different  prepara- 
tions, aconite,  belladonna,  hyoscyamus,  and  other  kindred  articles,  might  be 
employed  beneficially  in  this  wise,  but  experience  has  proved  that  any  effect 
of  this  kind  that  they  may  possess  is  exceedingly  transient  and  altogether 
incapable  of  serving  as  a  preventive  of  pain  during  the  application  of  the 
knife.  The  employment  of  ice,  or  frigorific  mixtures,  recommended  by  Mr. 
James  Arnott,  of  London,  is  hardly  entitled  to  more  confidence  :  my  expe- 
rience with  it  is,  it  is  true,  very  limited,  but  I  have  seen  enough  of  it  to 
satisfy  myself  that  its  value  has  been  greatly  overrated  by  its  best  advocates, 
and  it  can  never,  except,  perhaps,  in  the  most  trivial  cases  of  injury  and  dis- 
ease, be  carried  to  a  sufficient  extent  to  prevent  pain  in  surgical  operations. 
I  tried  it  on  one  occasion  upon  an  old  lady  during  the  removal  of  the  mam- 
mary gland ;  and,  although  the  skin  and  subcutaneous  cellular  tissue  were 
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partially  congealed,  the  ice  in  the  latter  producing  a  crackling  noise,  vet  she 
suffered  most  severely,  especially  during  the  dissection  of  the  deeper  struc- 
tures, where  the  effects  of  the  freezing  mixture  had  evidently  not  penetrated. 
Xo  one  can  deny  that,  in  this  case,  the  remedy  had  not  been  carried  to  a 
sufficient  extent,  and  yet  it  certainly  exercised  but  a  very  feeble  influence  as 
an  anaesthetic.  Besides,  the  application  is  not  without  risk,  as  the  part,  if  not 
carefully  watched,  may  be  frost-bitten,  and  thus  occasion  unpleasant  second- 
ary effects. 

Mr.  Arnott's  freezing  mixture  consists  of  two  parts  of  ice  and  one  of  com- 
mon salt,  the  former  being  previously  reduced  to  a  fine  powder  in  a  canvas 
bag,  pounded  with  a  flat-iron.  The  latter  should  also  be  pulverized.  The 
two  articles  are  then  thoroughly  and  quickly  mixed,  either  with  a  knife,  or  by 
stirring  them  together  in  a  gutta-percha  or  other  non-conducting  vessel.  The 
mixture  is  now  inclosed  in  thin  gauze  netting,  and  as  soon  as  the  action  of 
the  salt  upon  the  ice  is  rendered  apparent  by  the  dripping  of  the  brine,  it  is 
placed  upon  the  part  to  be  benumbed,  which  is  held  in  a  horizontal  position 
during  the  application.  The  netting  should  occasionally  be  raised  to  watch 
and  equalize  the  effect  of  the  remedy.  About  a  quarter  of  a  pound  of  ice 
and  half  that  quantity  of  salt  suffice  for  an  ordinary  application. 

The  first  effect  of  the  remedy  is  to  chill  the  part,  but  this  rapidly  disap- 
pears, and  is  succeeded  by  pallor  of  the  surface  and  a  sense  of  numbness. 
Yery  soon  the  skin  is  found  to  be  notably  shrunken,  and  to  assume  a  deadly, 
tallow-like  appearance,  at  the  same  time  that  it  is  rendered  somewhat  stiff 
and  perfectly  insensible.  If  the  application  be  continued  longer,  the  subcu- 
taneous cellular  and  fatty  tissues  become  partially  congealed,  as  is  proved  by 
the  fact  that  they  feel  hard,  and  crackle  slightly  under  the  finger.  When  the 
application  is  properly  made,  that  is,  gradually  and  cautiously,  the  netting 
being  occasionally  raised  for  the  purpose  of  inspection,  it  is  perfectly  harmless 
and  almost  unattended  with  suffering.  It  is  only  when  it  is  continued  too  long 
that  it  is  likely  to  be  productive  of  mischief.  Ordinarily  from  fifteen  minutes 
to  half  an  hour  will  be  required  to  afford  the  desired  anaesthetic  effect. 
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CHAPTER    I. 

DISEASES  AND  INJURIES  OF  THE  SKIN  AND  CELLULO- 
ADIPOSE  TISSUE. 

SECT.  I. — ERYSIPELAS. 

Erysipelas  is  so  frequent  and  formidable  an  occurrence  that  every  practi- 
tioner should  be  perfectly  familiar  with  its  nature  and  symptoms.  Produced 
by  various  causes,  both  local  and  constitutional,  it  may  exist  as  a  primary 
affection,  or  show  itself  as  a  complication  of  other  lesions,  modifying  their 
character,  interfering  with  their  evolution,  and  even,  at  times,  entirely  sup- 
planting them.  Observed  from  time  immemorial,  it  is  distinctly  mentioned 
by  Hippocrates,  and  has  been  a  subject  of  particular  investigation  in  the 
present  century,  as  is  evinced  by  the  numerous  papers  and  monographs  that 
have  been  published  respecting  it  during  the  last  fifty  years.  The  names 
and  titles  alone  of  these  productions  would  fill  many  pages. 

Erysipelas  was  at  one  time  supposed  to  be  peculiar  to  the  skin  and  cellular 
tissue,  but  this  is  not  the  fact,  modern  researches  having  shown  that  it  is 
liable  to  attack  various  other  structures,  particularly  the  mucous  and  serous. 
By  dermatologists  this  affection  is  usually  ranked  among  the  exanthematous 
diseases,  on  account  of  the  discoloration  which  forms  so  striking  a  feature  in 
its  symptomatology.  The  term  by  which  it  is  commonly  designated  is  a 
Greek  compound,  signifying  a  tendency  to  spread. 

The  disease  is  generally  arranged  under  different  heads,  according  to  the 
symptoms  which  attend  it,  or  the  parts  of  the  body  which  it  implicates. 
Thus,  there  may  be  erysipelas  of  the  head,  face,  trunk,  genital  organs,  and 
extremities.  The  most  common,  as  well  as  the  most  proper,  division,  how- 
ever, is  into  simple,  phlegmonous,  and  oedematous.  To  this  some  authors 
have  added  a  fourth,  namely,  the  gangrenous.  To  such  an  arrangement  no 
valid  objection  can  be  made,  provided  it  be  borne  in  mind  that  it  is  alto- 
gether artificial,  and  that  it  is  intended  to  denote  merely  a  difference  in  the 
degree,  but  not  in  the  kind,  of  the  morbid  action.  There  is  reason  to  believe 
that  this  distinction  has  not  been  sufficiently  heeded  in  practice.  Erysipelas 
is  said  to  be  idiopathic  or  traumatic,  according  as  it  depends  upon  some 
constitutional  vice,  or  upon  external  injury. 

The  malady  occurs  at  all  periods  of  life,  and  in  both  sexes,  but  in  what 
ratio  has  not  been  ascertained.     The  idiopathic  variety  is  perhaps  most 
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common  in  women,  the  traumatic  in  men,  owing  to  the  greater  liability  of 
the  latter  to  all  kinds  of  injury. 

There  are  no  facts  to  show  that  temperament  exerts  any  influence  in  the 
production  of  this  disease.  Bilious,  or  bilio-sanguineous,  and  nervous,  irri- 
table persons  are  said  to  be  most  prone  to  it;  but  in  what  proportion,  or 
for  what  reason,  remains  to  be  determined.  The  malady  is  more  frequent, 
at  least  in  America,  in  the  latter  part  of  autumn,  in  winter,  and  early  in  the 
spring  than  at  any  other  season  of  the  year,  not  a  day  of  which,  however,  is 
anywhere  exempt  from  its  invasion  in  either  of  its  two  forms.  Locality, 
doubtless,  exerts  an  important  influence  in  its  causation  ;  it  is  well  known 
that  it  is  particularly  liable  to  occur  in  the  narrow,  crowded,  and  filthy  streets 
of  large  cities,  in  the  confined  and  ill-ventilated  wards  of  hospitals,  and  in 
marshy,  malarious  districts.  The  effect  of  occupation  in  producing  erysipelas 
has  not  been  determined  ;  but  there  is  no  question  that  cooks,  blacksmiths, 
foundrymen,  and  persons  habitually  exposed  to  dry  heat  are  particularly 
obnoxious  to  its  attacks. 

No  region  of  the  body  is  exempt  from  this  affection,  though  some  are  more 
liable  to  it  than  others.  The  idiopathic  form  is  most  frequent  in  the  face, 
scalp,  neck,  and  trunk,  while  the  traumatic  appears  to  be  most  common  in 
the  extremities,  particularly  the  inferior.  It  has  been  observed  by  most 
writers  that  the  eyelids,  nose,  and  forehead  are  especially  prone  to  be  at- 
tacked ;  a  fact  for  which  it  is  impossible,  in  the  existing  state  of  the  science, 
to  assign  any  satisfactory  reason.  Old,  decrepit  subjects,  and  persons  worn 
out  by  intemperance  and  disease,  often  suffer  from  erysipelas  of  the  scrotum, 
the  vulva,  feet,  and  legs.  In  infants  a  very  common  seat  of  the  disease  is  the 
lower  part  of  the  abdomen,  around  the  umbilicus.  Injuries  of  the  scalp, 
tendons,  and  aponeuroses  frequently  give  rise  to  erysipelas,  and  are  liable,  in 
consequence,  to  be  followed,  in  many  cases,  by  the  worst  results. 

Erysipelas  occasionally  assumes  an  epidemic  type.  Hippocrates  had  already 
observed  this  fact.  During  the  middle  ages  a  gangrenous  erysipelas  repeat- 
edly ravaged  France,  where,  from  its  excessive  violence,  the  disease  was 
called  the  plague  of  fire.  In  times  of  war  erysipelas  has  occasionally  pre- 
vailed as  an  endemic  in  camps,  barracks,  hospitals,  and  prisons.  In  modern 
times  it  has  been  observed  in  both  of  these  forms  in  various  localities.  Dr. 
Gregory  expresses  the  belief  that  there  is  not  a  single  hospital  in  Londou 
which  has  not,  occasionally,  been  visited  by  the  endemic  variety  of  the  dis- 
ease. At  St.  George's  Hospital,  in  that  city,  he  has  repeatedly  seen  erysi- 
pelas so  prevalent  that  all  important  surgical  operations  were  obliged  to  be 
postponed  for  fear  of  the  supervention  of  the  malady.  The  inmates  of  the 
Hotel-Dieu,  of  Paris,  are  frequently  assailed  in  this  way,  and  the  mortality 
thence  arising  is  said  to  be  quite  great.  Calmiel  states  that  there  are  periods 
when  erysipelas  prevails  so  extensively  in  the  lunatic  asylums  of  the  French 
metropolis  that  the  physicians  of  those  institutions  are  compelled  to  suspend 
all  treatment  by  counter-irritants,  as  blisters,  setons,  issues,  and  moxas,  be- 
cause it  is  almost  certain  to  be  followed  by  an  outbreak  of  this  affection. 
Velpeau  describes  an  epidemic  erysipelas  which  prevailed  at  La  Pitie  in 
1831.  In  1844,  '5,  and  '6,  the  disease  was  so  common  in  the  Louisville 
Hospital,  and  also  throughout  the  city  of  Louisville,  that  I  was  obliged,  on 
numerous  occasions,  to  postpone  the  performance  of  all  operations  in  which 
delay  was  admissible,  for  fear  of  giving  rise  to  it.  Such  was  the  tendency, 
at  that  period,  to  its  occurrence,  that  the  most  trivial  incision,  the  slightest 
puncture,  and  the  most  insignificant  scratch  were  almost  sure  to  be  followed 
by  an  attack.  For  a  long  time  we  were  obliged,  in  consequence  of  this  pro- 
clivity, to  refrain  from  the  application  of  blisters  and  leeches,  venesection, 
the  introduction  of  setons,  and  the  establishment  of  issues.  Chancres,  buboes, 
and  common  ulcers  were  often  invaded  in  the  same  manner.     But  the  epi- 
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demic  was  not  confined  to  that  city ;  it  prevailed  more  or  less  extensively  in 
different  sections  of  the  Union,  and  carried  off  an  immense  number  of  all 
classes  of  people.  In  many  localities  there  was  a  marked  connection  between 
the  affection  and  puerperal  peritonitis,  the  latter  of  which  proved  very  fatal. 

The  question  as  to  the  contagiousness  of  this  disease  is  not  fully  settled. 
Much  may  be  said  both  against  and  in  favor  of  such  a  view.  My  own 
opinion,  founded  upon  considerable  experience,  is  that  the  affection,  at  times, 
possesses  such  a  character.  It  is  very  well  known  that  it  is  inoculable. 
Thus,  a  sponge  impregnated  with  the  matter  of  an  erysipelatous  sore  will 
very  readily  communicate  the  disease  to  an  ulcer  or  an  abraded  surface  in  a 
sound  person,  and  the  same  thing  is  true  of  poultices,  salves,  and  other  dress- 
ings. Facts  which  show  that  the  nurses  and  friends  of  individuals  affected 
with  erysipelas  often  contract  the  disease  are  of  frequent  occurrence.  In  this 
way  whole  families  are  sometimes  cut  down.  A  gentleman  in  Davies  County, 
Kentucky,  in  1852,  lost  his  only  son  by  this  disease.  A  cousin  and  a  female 
acquaintance  who  attended  on  him  soon  became  ill  with  it,  and  both  died  ; 
it  then  spread  to  other  members  of  the  family,  producing  serious  ravages 
before  it  was  finally  arrested.  In  1846,  when  erysipelas  reigned  as  an  epi- 
demic at  Louisville,  a  man  was  received  into  the  Louisville  Hospital  with  an 
ulcerated  bubo,  and  about  the  same  time  a  woman,  who  had  been  his  mistress, 
was  also  admitted  with  the  prevailing  distemper.  In  consequence  of  an  ina- 
bility to  obtain  a  female  nurse,  the  man  was  permitted  to  attend  upon  her  in 
that  capacity.  He  soon  cohabited  with  her  ;  in  a  few  days  he  became  exces- 
sively ill,  the  sore  in  the  groin  assumed  an  erysipelatous  aspect,  and  in  less 
than  a  week  from  the  time  of  his  admission  he  died  from  the  effects  of  the 
malady.  In  the  wards  of  hospitals  erysipelas  often  spreads  from  one  person 
to  another,  and  in  private  practice  the  disease,  there  is  reason  to  believe,  is 
occasionally  carried  by  the  physician  from  one  house  to  another.  In  this 
way  it  is  no  doubt  sometimes  communicated  by  the  accoucheur  to  parturient 
females. 

Causes. — The  causes  of  erysipelas  are  too  numerous  and  diversified  to 
admit  of  any  very  definite  specification.  As  a  general  rule,  it  may  be  assumed 
that  whatever  has  a  tendency  to  disorder  the  digestive,  hepatic,  or,  in  short, 
any  other  important  function,  is  capable  of  producing  the  disease.  So  true 
is  this  that  there  is  seldom,  if  ever,  a  case  of  the  complaint  in  which  such  de- 
rangement does  not  play  a  more  or  less  conspicuous  part.  The  fact  is  im- 
portant, as  leading  to  valuable  therapeutic  considerations.  Certain  articles 
of  diet  either  predispose  to  or  induce  the  malady.  Thus,  there  are  some 
persons  who  can  never  eat  shell-fish  or  particular  kinds  of  fruits,  as  straw- 
berries, nuts,  and  similar  substances,  without  suffering  an  attack.  The  reten- 
tion of  vitiated  secretions  and  undigested  food  in  the  alimentary  canal  often 
leads  to  similar  results.  Derangement  of  the  uterine  function,  suppression  of 
the  cutaneous  perspiration,  great  mental  excitement,  the  habitual  use  of 
ardent  spirits,  loss  of  sleep,  hard  study,  inordinate  sexual  indulgence,  and 
whatever  else  has  a  tendency  to  weaken  the  corporeal  faculties,  may  be  enu- 
merated as  so  many  causes  of  the  disease.  A  vitiated  state  of  the  atmosphere, 
as  is  witnessed  in  hospitals  and  other  charities,  often  powerfully  predisposes 
to  its  attacks  and  its  continuance. 

Erysipelas  frequently  supervenes  upon  wounds,  both  accidental  and  artifi- 
cial, interfering  with  the  healing  process,  and,  at  times,  seriously  compromising 
both  part  and  system.  The  period  at  which  this  occurs  varies  from  twenty- 
four  hours  to  several  days,  according  to  the  nature  and  extent  of  the  lesion, 
the  presence  or  absence  of  complications,  the  habits  of  the  patient,  the  con- 
dition of  the  system,  and  the  state  of  the  atmosphere.  Lacerated,  punctured, 
gunshot,  and  poisoned  wounds  are  much  more  liable  to  be  assailed  in  this 
manner  than  incised  wounds,  though  the  latter  are  by  no  means  exempt  from 
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it,  especially  if  they  involve  the  scalp,  hands,  or  feet,  or  if  they  affect  old,  in. 
temperate,  or  debilitated  individuals. 

"When  the  disease  is  epidemic,  it  often  shows  itself  within  a  very  short 
time  after  the  reception  of  an  injury,  however  slight  or  insignificant.  Under 
such  circumstances,  indeed,  I  have,  as  already  stated,  known  it  to  follow 
upon  the  most  trifling  wound,  scratch,  or  puncture,  as  a  leech-bite,  venesec- 
tion, vaccination,  or  the  application  of  a  blister.  Fractures,  dislocations, 
sprains,  contusions,  and  various  other  injuries  not  unfrequently  give  rise  to 
it.  Ulcers,  whether  common  or  specific,  are  often  invaded  by  it,  especially 
when  the  patients  are  of  a  broken-down  constitution.  Lying-in  females  are, 
in  certain  conditions  of  the  atmosphere,  particularly  prone  to  suffer  from 
erysipelas  of  the  uterus  and  pelvic  veins. 

Finally,  erysipelas  frequently  ingrafts  itself  upon  other  diseases.  During 
the  winter  of  1851,  when  the  malady  was  endemic  in  this  city,  a  number  of 
instances  occurred  where  it  supervened  upon  measles,  scarlatina,  and  typhoid 
fever.  During  an  outbreak  of  epidemic  erysipelas  in  Louisville,  in  1844,  '5, 
and  '6,  every  case  of  disease  that  was  admitted  into  the  public  hospital  of 
that  city  received  its  peculiar  impress,  and  wore,  for  a  time,  its  peculiar  livery. 
When  the  affection  was  raging  at  its  fullest  height  in  the  institution,  many  of 
the  patients  who  were  convalescing  from  other  maladies  were  suddenly  seized 
with  diarrhoea,  pneumonia,  and  bronchitis,  over  which  the  usual  remedies 
exercised  no  control,  and  which  generally  proved  fatal  in  a  few  days. 

When  erysipelas  supervenes  upon  wounds,  its  approach  is  usually  denoted 
by  an  arrest  of  the  adhesive  process,  by  a  tensive,  burning  sensatiou  in  the 
affected  part,  by  a  discharge  of  thin,  sanious  matter,  or  an  entire  suspension 
of  secretion,  and  by  an  cedematous  appearance  of  the  surrounding  structures. 
Finally,  the  characteristic  blush  occurs,  and  gradually  diffusing  itself  often 
spreads  over  a  considerable  extent  of  surface. 

When  erysipelas  seizes  upon  ulcers,  as  it  may  do  at  any  time,  whether  they 
be  benign  or  malignant,  simple  or  specific,  the  local  symptoms  closely  resem- 
ble those  which  characterize  the  complaint  when  it  follows  upon  wounds  and 
contusions.  The  granulations,  if  any  exist,  assume  a  pale,  glossy,  unhealthy 
aspect,  the  pus  is  replaced  by  a  thin,  ichorous  fluid,  the  part  is  rendered  un- 
commonly painful,  and  the  edges  of  the  sore,  along  with  the  adjacent  surface, 
exhibit  a  reddish,  cedematous  appearance.  In  chancres  and  dissection  wounds 
the  presence  of  the  malady  is  indicated  by  reddish,  tender  lines,  formed  by 
superficial  lymphatic  vessels,  generally  extending  as  high  up  as  the  neighbor- 
ing ganglions,  which,  in  turn,  become  swollen  and  exquisitely  painful.  The 
morbid  action  may,  in  both  cases,  be  simple  or  phlegmonous,  and  is  almost 
always  dependent  upon  derangement  of  the  digestive  organs,  or  the  suppres- 
sion of  some  habitual  discharge. 

Erysipelas,  consequent  upon  fractures  and  dislocations,  generally  displays 
itself  within  the  first  forty-eight  hours  after  the  reception  of  the  injury,  and 
often  spreads  very  rapidly  over  a  large  extent  of  surface,  as  the  greater  por- 
tion of  a  limb,  one  side  of  the  trunk,  or  the  whole  scalp  and  face.  The  acci- 
dent is  particularly  liable  to  supervene  upon  the  compound  forms  of  these 
lesions,  and  is  always  to  be  viewed  with  distrust,  as  it  not  unfrequently  com- 
promises the  patient's  recovery.  Erysipelas  of  the  scalp,  caused  by  wounds 
or  fracture  of  the  skull,  generally  appears  from  the  second  to  the  third  day, 
and  often  proves  dangerous  by  its  extension  to  the  brain  and  its  envelops, 
through  the  intervascular  communications  between  the  pericranium  and  the 
dura  mater.  Such  cases  always  demand  the  greatest  vigilance  on  the  part 
of  the  practitioner. 

Varieties. — Erysipelas  occurs  under  several  varieties  of  form,  as  the  simple, 
phlegmonous,  and  cedematous,  each  of  which  merits  brief  attention.     To  this 
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division  may  be  added  erratic  erysipelas,  so  called  from  its  disposition  to 
wander  from  one  part  to  another. 

The  term  simple  is  employed  to  designate  that  form  of  the  disease  which 
is  confined  exclusively  to  the  skin.  It  manifests  itself  in  a  bright,  vivid, 
almost  scarlet  discoloration  of  the  skin,  a  pungent,  smarting,  or  burning  pain, 
and  a  sense  of  stiffness,  with,  perhaps,  here  and  there  a  little  vesicle,  not 
larger  than  the  head  of  a  pin,  and  filled  with  a  serous  fluid.  The  swelling 
is  very  slight,  and,  unless  the  extent  of  disease  is  considerable,  there  is  no 
particular  constitutional  disturbance.  The  attack  is  usually  of  short  dura- 
tion, and  the  subsidence  of  the  local  disease  is  always  followed  by  a  furfura- 
ceous  desquamation  of  the  epidermis. 

Phlegmonous  erysipelas  is  a  much  more  serious  lesion  than  the  simple,  all 
the  symptoms  existing  in  a  higher  degree,  and  the  disease  often  terminating 
in  extensive  suppuration,  abscess,  and  even  gangrene.  The  discoloration 
varies  from  scarlet  to  deep  purple  ;  there  is  extensive  swelling  ;  vesication 
soon  arises;  and  the  pain  is  of  a  violent,  burning,  tensive,  and  throbbing 
character,  the  part  feeling  heavy,  stiff,  numb,  and  as  if  it  were  on  fire.  The 
inflammation  extends  deeply  into  the  different  tissues,  affecting  skin,  cellular 
substance,  muscle,  and,  in  short,  everything  that  comes  in  its  way.  As  it 
progresses,  suppuration  takes  place,  leading  to  the  formation  of  extensive 
abscesses,  and  the  destruction  of  large  portions  of  the  cellular  and  adipose 
tissues.  If  the  morbid  action  be  very  intense,  mortification  will  be  apt  to 
arise,  its  approach  being  indicated  by  the  development  of  large  blebs,  filled 
with  bloody  or  muddy  serum,  and  by  a  dark,  livid,  brownish,  or  ash-colored 
appearance  of  the  skin.  The  constitution  sympathizes  early  and  deeply, 
the  symptoms  being  at  first  of  a  sthenic  character,  but  soon  becoming 
typhoid. 

The  ozdematous  variety  depends  entirely  upon  accidental  circumstances,  its 
name  being  derived  from  the  circumstance  of  the  parts  being  infiltrated  with 
serosity,  and,  consequently,  pitting  under  pressure.  It  is  most  commonly 
met  with  in  the  eyelids,  scrotum,  prepuce,  vulva,  and  inferior  extremities,  in 
persons  who  are  debilitated  by  previous  disease,  or  who  naturally  possess  a 
feeble  constitution.  The  swelling  is  often  considerable,  but  the  discoloration 
and  pain  are  comparatively  trivial.  The  diseased  surface  has  a  glossy,  dis- 
tended appearance,  and  retains  the  mark  of  the  finger  for  some  time  after  it 
has  been  withdrawn.  The  inflammation  is  attended  by  constitutional  dis- 
order, generally  of  a  typhoid  character,  and  is  apt  to  terminate  in  mortifica- 
tion rather  than  in  abscess,  though  the  latter  is  often  present  in  the  more 
severe  cases. 

Erratic  erysipelas  is  characterized,  as  the  name  imports,  by  a  disposition 
to  extend  from  one  point  to  another ;  it  is  most  commonly  met  with  on  the 
face  and  forehead,  from  which  it  frequently  spreads,  on  the  one  hand,  to  the 
hairy  scalp,  and,  on  the  other,  to  the  neck  and  ears.  I  recollect  a  case  of 
this  form  of  erysipelas,  which,  commencing  on  the  left  nates,  finally  extended 
over  the  whole  trunk.  The  disease  is  generally  superficial,  and  is  character- 
ized by  an  erythematous  appearance  of  the  surface,  with  pungent  pain  but 
little  swelling. 

If  a  dissection  be  made  of  a  limb  in  a  state  of  erysipelas,  it  will  exhibit 
various  appearances,  according  to  the  amount  of  the  diseased  action.  In  the 
milder  grades,  there  will  merely  be  some  degree  of  induration  of  the  skin, 
unusual  distension  of  the  vessels,  and  slight  effusion  of  serum,  or  of  serum 
and  lymph,  in  the  subjacent  cellular  substance.  In  the  phlegmonous  variety, 
there  is  generally  extensive  infiltration  of  the  ordinary  inflammatory  products ; 
the  lymph  has  a  spoiled  and  unnatural  appearance,  looking  like  lard  or  a 
mixture  of  flour  and  water  ;  abscesses  exist  in  various  situations  ;  the  cellular 
tissue  is  converted  into  grayish,  or  ash-colored  sloughs ;  and  the  muscles  are 
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extensively  separated  from  each  other.  In  a  case  which  occurred  in  the 
Louisville  Hospital  in  1846,  during  the  prevalence  of  epidemic  erysipelas, 
the  abscess  reached  from  the  hip  to  the  ankle,  extensively  detaching  the 
muscles  from  each  other  and  from  the  bones,  which  might  have  been  lifted 
almost  bodily  from  the  diseased  mass,  so  completely  were  they  severed  from 
their  connections.  Pure  blood  is  sometimes  extravasated  in  considerable 
quantity  ;  and  the  matter,  which  varies  much  in  its  color  and  consistence,  is 
often  excessively  offensive.  Metastatic  abscesses  are  occasionally  found  in 
the  internal  viscera,  and  effusions  in  the  serous  cavities. 

An  epidemic  erysipelas,  of  a  very  singular  character,  prevailed  in  various 
sections  of  this  country,  from  1842  to  184T,  its  first  appearance  having  been 
noticed  in  Vermont  and  New  Hampshire.  It  had  previously  shown  itself  in 
Canada,  and  soon  after  it  broke  out  in  the  southwestern  States,  where,  as 
well  as  in  other  parts,  it  proved  exceedingly  fatal.  In  Louisville,  where  I 
then  resided,  it  prevailed  for  several  years,  and  afforded  me  an  excellent 
opportunity  of  studying  its  character.  It  usually  began  in  the  throat  and 
fauces,  or  simultaneously  in  these  parts  and  upon  the  cranio-facial  region,  in 
the  form  of  a  deep  red,  glossy,  cedematous  swelling,  which  gradually  extended 
until  it  involved  the  whole  of  the  neighboring  structures,  the  countenance 
being  generally  distorted  in  the  most  hideous  manner,  so  that  the  patient 
could  hardly  be  recognized  even  by  his  most  intimate  acquaintances.  The 
tongue,  uvula,  and  tonsils  were  enormously  swollen,  deglutition  and  breathing 
were  extremely  difficult,  and  death  was  often  produced  by  suffocation.  De- 
lirium and  excessive  prostration  were  early  and  prominent  symptoms,  and 
many  of  the  cases  perished  within  the  first  five  days.  The  disease  remained 
generally  confined  to  the  parts  originally  affected.  If  the  patient  survived 
any  time,  profuse  suppuration,  and  sometimes  even  extensive  sloughing, 
occurred ;  abscesses  formed  in  various  regions  of  the  body  ;  and,  after  much 
suffering,  the  patient  either  recovered,  or  died  from  exhaustion.  In  some  of 
the  persons  whom  I  attended  there  was  extensive  ulceration  of  the  tonsils  and 
arches  of  the  palate;  and,  in  several,  complete  destruction  of  the  parotid 
gland  of  one  side.  In  one  case,  almost  the  whole  of  the  occipital  bone  was 
stripped  of  its  pericranium.  Dissection  disclosed  deep  engorgement  of  the 
lungs,  accompanied,  in  many  cases,  by  inflammation  of  the  bronchial  tubes, 
and  even  of  the  pulmonary  parenchyma,  and  by  effusion  of  serum,  or  of 
serum  and  pus,  in  the  pleura  and  arachnoid  sac.  The  abdominal  and  pelvic 
viscera  were  generally  sound,  except  in  lying-in  females,  who  usually  exhi- 
bited high  evidence  of  peritonitis,  metritis,  and  phlebitis.  In  one  instance, 
which  occurred  quite  early  in  the  epidemic,  the  immediate  cause  of  death  was 
a  large  metastatic  abscess  in  the  left  lung,  the  erysipelas  being  seated  in  the 
corresponding  leg. 

The  disease  which  I  have  thus  briefly  described  was  generally  known  in 
the  west  under  the  name  of  "black-tongue,"  "swelled  head,"  or  "erysipela- 
tous fever."  It  seldom  attacked  any  one  under  fifteen  years,  but  from  that 
period  up  it  was  indiscriminate  in  its  selection  of  subjects.  Females  seemed 
to  suffer  quite  as  frequently  as  men.  The  poor  and  the  intemperate  were  its 
most  common  victims. 

Constitutional  Symptoms. — Whatever  form  it  may  assume,  erysipelas  is 
usually  preceded  by  symptoms  denotive  of  general  indisposition,  such  as  a 
feeling  of  malaise,  or  discomfort,  creeping,  chilly  sensations,  lassitude,  pain 
in  the  head  and  limbs,  impaired  appetite,  and  an  indisposition  to  exertion. 
After  continuing  in  this  state  for  a  period  varying  from  twenty-four  to  thirty- 
six  hours,  the  disease  declares  itself  in  a  more  open  manner.  The  patient  is 
now  suddenly  seized  with  shivering,  or  violent  rigors,  followed  by,  or  alter- 
nating with,  excessive  heat,  and  accompanied  by  severe  cephalalgia,  nausea, 
intense  thirst,  restlessness,  and  a  great  sense  of  muscular  prostration.     The 
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tongue  is  dry  and  coated,  the  skin  hot,  the  pulse  strong  and  frequent,  the 
urine  high-colored  and  scanty.  As  the  disease  progresses,  the  system  becomes 
more  and  more  exhausted,  the  mind  wanders,  and  the  case  soon  assumes  a 
typhoid  character.  Or,  typhoid  symptoms  may  be  present  almost  from  the 
very  commencement,  especially  if  the  patient  be  old,  or  depressed  by  previous 
suffering.  In  the  milder  forms  of  erysipelas,  there  is  often  very  little,  if  any, 
constitutional  disturbance. 

If  blood  be  drawn  during  the  progess  of  the  disease,  it  will  generally  be 
found  to  exhibit  a  sizy  appearance.  Sometimes  it  is  deeply  buffed  and  even 
cupped.  What  internal,  or  intrinsic  changes,  the  mass  of  blood  undergoes 
in  this  affection  has  not  been  satisfactorily  determined. 

Diagnosis. — Erysipelas  is  generally  so  well  marked  as  to  render  it  impos- 
sible to  confound  it  with  any  other  disease.  The  only  form  which  is  liable 
to  cause  error  of  diagnosis  is  the  simple,  which  may  be  mistaken  for  erythema, 
which  it  certainly  very  much  resembles.  The  signs  of  discrimination  are, 
the  peculiar  character  of  the  pain,  which  is  sharp,  pungent,  and  smarting  in 
erysipelas,  and  almost  absent  in  erythema;  the  deeper  redness  in  the  former 
than  in  the  latter,  and  the  tendency  also  to  the  evolution  of  vesicles,  which 
does  not  exist  in  erythema. 

Pathology. — The  pathology  of  erysipelas  has  been  a  fruitful  subject  of 
discussion  almost  from  time  immemorial,  and  yet,  notwithstanding  all  that 
has  been  said  and  written  about  it,  it  is  still  involved  in  impenetrable  ob- 
scurity. How  it  is  induced,  what  is  its  seat,  or  where  it  originates,  are  points 
concerning  which  we  are  wholly  ignorant.  We  only  know  that  it  has  a 
peculiar  predilection  for  the  dermoid  and  cellular  tissues,  and  that  it  is 
usually,  if  not  invariably,  connected  with  disorder  of  the  general  system, 
affecting,  probably,  both  solids  and  fluids.  So  thoroughly  am  I  convinced 
of  the  latter  fact,  that  I  do  not  believe  it  would  be  possible  for  erysipelas 
ever  to  appear  in  a  perfectly  sound  individual.  If  this  be  true,  as  I  think 
multiplied  and  carefully  conducted  observation  authorizes  me  to  affirm,  then 
derangement  of  the  general  health,  especially  as  displayed  in  a  vitiated  con- 
dition of  the  digestive  organs,  must  be  regarded  as  a  most  important  element 
in  the  pathology  of  this  affection,  and  one  which  must  exert  a  marked  influ- 
ence upon  our  curative  agents.  The  opportunities  constantly  afforded  the 
surgeon,  in  cases  of  accidents  and  operations,  of  testing  this  point,  peculiarly 
qualify  him  for  pronouncing  upon  the  question.  I  am  not  now,  of  course, 
speaking  of  epidemic  erysipelas,  to  which  every  one  is  more  or  less  liable, 
but  of  the  ordinary  form,  the  development  of  which,  as  is  well  known,  is  so 
much  influenced  by  intrinsic  and  extraneous  circumstances,  as  the  health  and 
habits  of  the  patient,  his  residence,  the  nature  of  his  diet,  and  the  state  of 
his  mind.  When  a  person  is  intemperate,  breathes  a  foul  air,  eats  bad  food, 
or  has  a  troubled  mind,  the  most  trivial  injury,  as  the  merest  prick  of  the 
finger,  is  often  followed  by  a  fatal  attack  of  the  disease,  whereas  another, 
although  severely  hurt  but  enjoying  better  health,  will,  perhaps,  escape  en- 
tirely, or  suffer  only  in  a  slight  degree.  The  surgeon,  aware  of  this  circum- 
stance, constantly  acts  upon  it  in  practice,  making  it  a  rule  never  to  perform 
any  serious  operation  until  he  has  put  his  patient  in  a  proper  condition  for 
it  by  the  rectification  of  his  secretions  and  the  improvement  of  his  general 
health. 

Erysipelas  has  sometimes  been  regarded  as  consisting  essentially  in  a  bad 
form  of  capillary  phlebitis,  it  being  alleged  that  the  smaller  veins  are  gene- 
rally found  to  be  involved  in  the  disease,  as  is  shown  by  the  inflamed  condi- 
tion of  their  coats,  and  the  existence,  in  their  interior,  of  various  kinds  of 
substances,  as  lymph,  pus,  and  coagulated  blood.  Such  changes  undoubtedly 
occur,  to  a  greater  or  less  extent,  in  all  severe  cases  of  the  malady  ;  but  they 
occur,  not  as  a  cause,  but  as  a  consequence  of  the  morbid  action.     Other 
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pathologists,  again,  consider  erysipelas  as  being  essentially  an  affection  of 
the  lymphatics;  and,  lastly,  there  is  another  class  who  look  upon  it  as  ori- 
ginating in  both  these  vessels.  All  these  views,  however,  amount  to  nothing 
but  conjecture,  their  truth  or  falsity  remaining  to  be  established. 

Prognosis. — The  prognosis  in  erysipelas  is  influenced  by  the  character, 
extent,  and  seat  of  the  morbid  action,  by  the  age  and  habits  of  the  patient, 
and  by  the  absence  or  presence  of  complications.  Phlegmonous  erysipelas, 
other  things  being  equal,  is  generally  more  dangerous  than  the  simple  or 
oedematous,  as  it  is  more  liable  to  end  in  extensive  suppuration,  gangrene, 
and  metastatic  abscesses.  A  simple  erysipelas,  however,  if  of  great  extent, 
is  hardly  less  dangerous  to  life  than  a  phlegmonous  one,  the  shock  to  the 
nervous  system  being  nearly  as  severe  as  in  a  superficial  but  extensive  burn, 
which  often  kills  on  this  account.  When  the  disease  attacks  the  head  it  is 
always  more  to  be  dreaded  than  when  it  makes  its  appearance  upon  other 
parts  of  the  surface.  Infants,  young  children,  and  old  persons  bear  the  dis- 
ease badly  ;  as  do  also  the  habitually  intemperate.  Erysipelas  is  particularly 
dangerous  when  it  occurs  during  the  progress  of  other  maladies,  as  measles, 
scarlatina,  and  typhoid  fever.  Epidemic  erysipelas  is  always  a  more  destruc- 
tive disease  than  a  sporadic  one,  the  malady,  under  such  circumstances,  im- 
pressing itself  with  peculiar  force  upon  the  constitution.  Traumatic  erysipelas 
often  kills  in  a  surprisingly  short  time.  In  the  summer  of  1856,  I  attended 
a  young  butcher,  who  died  in  less  than  three  days  from  a  violent  attack  of 
this  disease  of  the  hand  and  arm,  brought  on  by  a  punctured  wound  inflicted 
by  a  hook  used  for  hanging  meat  upon  in  the  market-house. 

TREATMENT. 

Erysipelas  being  capable  of  being  developed  by  such  a  variety  of  circum- 
stances necessarily  demands  a  corresponding  variety  of  treatment.  Experi- 
ence long  ago  showed  that  remedies  which  afford  relief  in  one  case  are  pro- 
ductive of  no  benefit  in  another,  and  hence  it  is  all  important,  in  every 
instance,  that  our  curative  measures  should  be  based,  if  possible,  upon  a 
correct  appreciation  of  the  nature  of  the  exciting  causes.  If  the  practitioner 
should  attempt  to  combat  it  upon  any  other  principle,  he  will  find  himself 
sadly  mistaken. 

The  treatment  of  this  disease  may  conveniently  be  divided  into  constitu- 
tional and  local,  and  it  is  hardly  necessary  to  add  that  each  head  embraces  a 
great  variety  of  means,  which  it  will  be  necessary  to  pass  briefly  in  review. 
The  constitutional  remedies  upon  which  our  reliance  is  mainly  to  be  placed 
are,  bloodletting,  emetics,  purgatives,  diaphoretics,  mercurials,  and  anodynes. 

Bloodletting  is  not  applicable  in  all  cases  of  erysipelas;  on  the  contrary, 
there  are  some  in  which  it  inevitably  proves  mischievous,  if  not  fatal,  by 
augmenting  the  debility  of  the  system,  already,  perhaps,  greatly  depressed 
by  the  violence  of  the  morbid  action.  The  circumstances  which,  in  my  judg- 
ment, render  a  resort  to  the  lancet  proper  in  this  complaint  are,  first,  a  strong, 
full,  and  frequent  pulse  ;  secondly,  a  robust  and  vigorous  state  of  the  system; 
thirdly,  excessive  pain  and  tension  of  the  parts;  and,  lastly,  the  involvement, 
threatened  or  actual,  of  important  internal  organs,  as  the  brain,  lungs,  and 
throat,  The  amount  of  blood  to  be  abstracted  must  depend  upon  the  effects 
which  the  operation  exerts  upon  the  system.  One  moderately  copious  bleed- 
ing, performed  early  in  the  disease,  will  usually  be  sufficient,  and  will  answer 
a  much  better  purpose  than  two  or  three  small  ones.  It  should  lie  borne  in 
mind  that  venesection  should  never  be  carried  as  far  in  epidemic  as  in  sporadic 
erysipelas,  and  in  old,  sickly,  or  intemperate  persons,  as  in  the  young,  robust, 
and  plethoric.  In  the  epidemic  erysipelas  which  prevailed  so  extensively  a 
lew  years  ago  in  various  sections  of  the  United  States,  the  abstraction  of 
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blood  was  generally  borne  very  badly,  and  many  lives  were  lost  by  its  inju- 
dicious employment.  In  the  Louisville  Hospital  not  a  single  patient  reco- 
vered that  was  bled  for  this  disease.  In  erysipelas  supervening  upon  capital 
operations  and  severe  accidents,  as  compound  fractures  and  dislocations, 
wounds,  and  contusions,  proper  allowance  must  be  made  by  the  practitioner 
for  the  effects  of  shock  and  loss  of  blood,  and  the  resulting  suppurative  dis- 
charges. Children  affected  with  erysipelas  rarely,  if  ever,  require  bleeding 
in  any  form. 

Great  contrariety  of  opinion  has  prevailed  among  writers  respecting  the 
employment  of  emetics  in  this  disorder,  some  having  pointedly  condemned 
them,  while  others  have  expressed  themselves  most  warmly  in  their  favor.  In 
the  hands  of  Desault  and  his  disciples  the  greatest  benefit  seems  to  have  at- 
tended their  exhibition.  The  probability  is  that  here,  as  elsewhere,  in  simi- 
lar cases,  the  truth  lies  between  the  two  extremes ;  for  it  can  hardly  be  sup- 
posed that  a  class  of  remedies  of  such  acknowledged  potency  in  many  cuta- 
neous affections  should  be  altogether  useless  in  erysipelas.  The  cases  in 
which,  according  to  my  observation,  emetics  are  mainly  indicated  are  those 
in  which  there  is  marked  biliary  derangement,  along  with  nausea,  loathing  of 
food,  headache,  pain  in  the  back  and  limbs,  great  restlessness,  and  dryness  of 
the  surface.  These  symptoms,  so  distressing  to  the  poor  sufferer,  are  often 
promptly  relieved  by  full  emesis,  excited  by  ipecacuanha  and  tartrate  of  an- 
timony and  potassa,  ipecacuanha  alone,  or  salt  and  mustard,  and  encouraged 
by  the  free  use  of  tepid  drinks.  In  protracted  cases,  and  in  the  erratic  form 
of  the  malady,  attended  with  derangement  of  the  digestive  organs,  gentle 
emetics  often  operate  like  a  charm  in  breaking  up  the  chain  of  morbid  action. 

"When  it  is  remembered  that  this  disease  is  often  directly  dependent  upon 
an  overloaded  state  of  the  bowels,  the  presence  of  irritating  ingesta,  and  the 
suppression  of  the  secretions  of  the  digestive  organs,  it  is  not  difficult  to  dis- 
cover a  reason  for  the  high  estimate  which  has  always  been  placed  upon  the 
administration  of  purgatives.  Indeed,  it  would  be  hard  to  find  a  case  in  which 
it  would  be  altogether  improper  to  dispense  with  them.  In  my  own  practice  I 
have  always  derived  from  them  the  most  signal  benefit,  especially  in  the  earlier 
stages  of  the  complaint,  although  there  is  no  period  in  which  they  can  perhaps 
be  entirely  omitted  with  safety.  The  articles  upon  which  I  mainly  rely  are 
calomel,  rhubarb,  and  compound  extract  of  colocynth,  variously  combined, 
and  given  in  sufficient  quantity  to  produce  two  or  three  free  and  consistent  mo- 
tions. Sometimes  the  addition  of  a  little  tartar  emetic  or  ipecacuanha  proves 
beneficial,  especially  when  there  is  an  arid  state  of  the  skin  and  month;  while 
occasionally  they  may  be  advantageously  replaced  by  others,  as  castor  oil  and 
spirits  of  turpentine,  oil  alone,  senna,  or  Epsom  salts.  When  there  are  nausea 
and  headache,  with  a  highly  coated  tongue,  the  best  cathartic,  in  general,  is 
calomel  and  ipecacuanha,  in  the  proportion  of  about  fifteen  grains  of  the 
former  to  two  grains  of  the  latter,  followed,  if  necessary,  in  six  or  eight 
hours,  by  a  stimulating  enema,  or  a  dose  of  sulphate  of  magnesia.  When 
the  bowels  have  been  once  thoroughly  evacuated,  a  moderate  passage  should 
daily  be  induced  by  some  mild  laxative,  as  blue  mass  and  rhubarb,  Seidlitz 
powder,  or  colocynth  and  hyoscyamus. 

Diaphoretics  constitute  a  valuable  class  of  remedial  agents  in  the  treatment 
of  this  affection,  and  can  seldom  be  entirely  dispensed  with,  as  there  are  few 
cases  in  which  the  cutaneous  function  is  not  more  or  less  interrupted,  per- 
verted, or  suspended.  After  proper  depletion  by  the  lancet  and  purgatives, 
or,  at  all  events,  thorough  evacuation  of  the  bowels,  and  the  restoration  of 
the  secretions  of  the  digestive  organs,  the  administration  of  medicines  calcu- 
lated to  act  upon  the  skin  often  proves  eminently  serviceable.  Among  the 
best  of  this  group  of  articles  are  Dover's  powder  and  the  salts  of  antimony 
and  morphia,  aided   by  tepid   sponging,  or,  when   the   patient's   strength 
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admits  of  it,  the  warm  bath.  In  children  and  debilitated  persons,  the  spirit 
of  Mindererus  and  wine  of  ipecacuanha  may  be  advantageously  resorted  to. 
Aconite,  in  doses  of  three  drops  of  the  tincture,  every  two,  three,  or  four 
hours,  generally  answers  an  excellent  purpose,  especially  when  there  is  a  hot 
and  arid  condition  of  the  surface,  and  inordinate  excitement  of  the  heart. 
The  same  is  true  of  veratrum. 

There  are  few  cases  of  erysipelas,  even  of  the  milder  grades,  in  which  the 
use  of  anodynes  is  not  indicated,  either  for  the  purpose  of  allaying  pain,  or 
of  inducing  sleep.  When  the  malady  occupies,  as  it  not  unfrequently  does, 
an  unusual  extent  of  surface,  the  system  is  very  apt  to  suffer  in  the  same 
manner  as  in  severe  burns  and  scalds,  and  requires,  at  a  very  early  stage  of 
the  complaint,  the  employment  of  soothing  measures.  The  remedy,  which  is 
commonly  one  of  the  salts  of  morphia,  is  administered  upon  the  same  princi- 
ples as  in  other  inflammatory  affections,  either  by  itself,  or  in  union  with 
other  articles,  especially  diaphoretics,  in  quantities  proportioned  to  the 
exigencies  of  each  particular  case.  As  a  general  rule,  the  object  is  best 
attained  by  a  full  dose,  repeated  once  or  twice  in  the  twenty-four  hours.  To 
an  adult,  laboring  under  great  pain  and  restlessness,  provided  there  is  no 
cephalic  trouble,  not  less  than  half  a  grain  of  morphia  should  be  given  at  a 
time.  Thus  administered,  the  effects  of  the  remedy  are  much  more  decided 
and  beneficial  than  when  it  is  exhibited  in  smaller  doses,  as  is  too  often  the 
case  with  practitioners,  not  only  in  this,  but  in  other  inflammatory  maladies. 
Delirium,  or  cerebral  disorder,  does  not  necessarily  contra-indicate  the  use  of 
anodynes ;  on  the  contrary,  persons  so  affected  are  often  immensely  benefited 
in  a  short  time  by  their  judicious  exhibition.  To  no  class  of  patients  is  this 
remark  more  applicable  than  to  habitual  inebriates,  and  individuals  worn  out 
by  previous  disease,  loss  of  blood,  protracted  drainage  of  the  system,  or  con- 
stitutional irritation.  Such  persons  absolutely  require,  at  an  early  period,  and 
in  every  stage  of  the  malady,  the  use  of  anodynes  in  large  doses,  in  order  to 
prevent  exhaustion,  and  afford  time  and  opportunity  for  the  more  efficient 
action  of  other  remedies. 

Mercurials  are  sometimes  usefully  exhibited  in  this  disease.  They  are  par- 
ticularly valuable  in  the  erratic  form  of  erysipelas,  and  when  there  is  a  tend- 
ency in  the  malady  to  linger  in  the  system,  after  its  principal  force  has  been 
exploded,  but  when  it  is  still  disposed,  as  it  were,  to  dispute  with  the  practi- 
tioner every  inch  of  its  possessions.  In  such  cases,  they  occasionally  act  like 
a  charm,  even  when  they  are  not  carried  to  the  extent  of  ptyalism,  which, 
however,  is  often  necessary,  before  the  disorder  will  relinquish  its  grasp. 
During  the  epidemic  erysipelas  which  prevailed  in  Louisville  and  its  vicinity 
in  1844,  '5  and  '6,  1  treated  quite  a  number  of  cases  upon  this  plan,  with  the 
most  happy  results,  although  now  and  then  a  patient  was  lost,  even  after  the 
establishment  of  slight  salivation.  Mercurials  should  be  most  scrupulously 
avoided  in  erysipelas  attended  with  a  low,  typhoid  state  of  the  system  in  old, 
worn-out  subjects,  and  in  persons  exhausted  by  intemperance  and  dissipation. 
The  best  form  of  exhibition,  when  the  remedy  is  indicated,  is  calomel  with  a 
small  quantity  of  opium  and  ipecacuanha,  or  Dover's  powder,  to  restrain  its 
action  on  the  bowels  and  allay  nervous  irritation.  In  urgent  cases  two  grains 
of  the  metal  may  be  given  to  an  adult  every  four  or  six  hours,  combined  with 
half  a  grain  of  the  anodyne.  When  a  less  rapid  impression  is  desired,  blue 
mass,  iodide  of  mercury,  or  the  gray  powder  may  be  used.  In  whatever  form 
or  manner  the  remedy  be  given,  its  effects  should  be  most  carefully  watched, 
and  they  should  never  be  carried  beyond  the  limits  of  the  slightest  possible 
ptyalism. 

The  late  Professor  John  K.  Mitchell  informed  me  that  he  had,  for  years 
past,  derived  more  benefit,  in  this  disease,  from  the  use  of  iodide  of  potas- 
sium than  from  any  other  remedy.     His  plan  was,  after  gentle  al  vine  e vacua- 
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tioD,  to  begin  at  once  with  the  article,  giving  it,  largely  diluted  with  water, 
every  two  or  three  hours,  in  doses  of  from  five  to  ten  grains,  until  the  attack 
was  arrested,  which,  it  would  seem,  usually  happened  in  a  few  days.  In  the 
few  trials  which  I  have  made  of  this  remedy,  I  have  witnessed  no  material 
benefit,  and  in  several  cases  I  was  obliged  to  suspend  it  at  an  early  period, 
on  account  of  its  disagreeing  with  the  stomach. 

Stimulants  and  tonics  are  required  when  there  is,  as  occasionally  happens 
even  in  the  early  stage  of  the  disease,  a  tendency  to  excessive  prostration. 
A  hard,  dry,  and  brownish  tongue,  sordes  on  the  teeth,  a  small,  feeble,  and 
frequent  pulse,  twitching  of  the  muscles,  coolness  of  the  surface,  and  copious 
sweats,  with  or  without  delirium,  clearly  indicate  the  necessity  of  the  employ- 
ment of  this  class  of  remedies,  which  are  sometimes  alone  capable  of  arrest- 
ing the  disease  and  of  establishing  convalescence.  The  articles  ordinarily 
resorted  to  for  this  purpose  are  ammonia,  wine,  brandy,  porter,  or  ale,  along 
with  quinine,  or  some  of  the  mineral  acids,  and  nourishing  broths.  Of  all 
these  substances,  the  best  by  far  is  brandy,  in  the  form  of  milk  punch,  julep, 
or  toddy.  Quinine  may  also  generally  be  used  with  great  benefit,  and  there 
is  no  internal  remedy  which  I  so  frequently  employ  in  the  latter  stages  of 
erysipelas,  or  in  cases  demanding  a  decided  tonic.  The  proper  dose  is  from 
three  to  five  grains  every  four,  six,  or  eight  hours. 

Lately,  the  tincture  of  the  chloride  of  iron  has  been  much  employed  by 
practitioners  of  this  city,  and  apparently  with  very  gratifying  results,  in  closes 
varying  from  fifteen  to  thirty  drops,  from  three  to  six  times  in  the  twenty-four 
hours.  It  is  particularly  serviceable  where  a  tonic  effect  is  indicated,  and  is, 
therefore,  best  adapted  to  feeble,  delicate  subjects,  laboring  under  a  deficiency 
of  hematosin,  or  the  coloring  matter  of  the  blood.  Like  iodide  of  potassium, 
however,  and  some  other  articles,  it  is  apt  to  disagree  with  the  stomach,  and 
should,  therefore,  be  given  with  some  degree  of  caution,  the  best  plan  being 
to  suspend  it  in  some  pretty  thick  demulcent  fluid. 

Throughout  the  whole  treatment,  the  greatest  attention  should  be  paid  to 
the  ventilation  and  temperature  of  the  patient's  apartment ;  the  body  and 
bedclothes  should  be  daily  changed,  and  the  cutaneous  surface  should  be 
frequently  sponged  with  tepid  salt  water,  or  some  slightly  alkaline  solution. 
As  disinfectants,  free  use  is  made  of  the  chlorides.  As  soon  as  his  strength 
admits  of  it,  the  patient  should  take  gentle  exercise  in  the  open  air,  and,  if 
possible,  sleep  in  another  apartment. 

All  topical  remedies  in  the  treatment  of  this  disease  are  to  be  regarded 
rather  as  auxiliary  than  as  curative  agents.  Looking  upon  the  cutaneous 
eruption  merely  as  a  local  manifestation  of  a  constitutional  disorder,  the 
philosophical  practitioner  will  place  his  reliance  mainly  upon  internal  means, 
and  consider  all  external  ones  as  of  secondary  moment.  Nevertheless,  it 
would  be  wrong,  even  in  many  of  the  milder  cases,  wholly  to  neglect  these, 
since  experience  has  abundantly  attested  their  utility.  A  vast  variety  of 
applications,  many  of  them  of  the  most  opposite  character,  have  been  re- 
commended with  this  object,  as  warm  and  cold,  dry  and  moist,  astringent 
and  relaxing,  stimulating,  vesicant,  and  anodyne.  It  would  seem,  indeed,  as 
if  almost  every  article  of  the  materia  medica  had  been  called  into  requisition, 
as  if  to  show  what  little  confidence,  as  a  general  rule,  is  to  be  placed  in  their 
efficacy. 

At  the  head  of  the  list  of  local  remedies  may  be  placed  leeching,  concern- 
ing the  efficacy  of  which,  however,  practitioners  are  still  divided  in  opinion. 
My  own  belief  is  that  it  may  often  be  employed  with  great  advantage,  though, 
in  general,  it  is,  I  think,  entirely  unnecessary.  The  fact  that  the  operation 
is  occasionally  followed  by  erysipelas  does  not,  in  my  judgment,  prove  that  it 
may  not  at  times  be  beneficial.  It  is  only  in  rare  cases,  and  under  peculiar 
circumstances,  as  when  the  patient  is  of  a  very  irritable  habit,  or  the  leeches 
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are  sickly,  that  such  a  result  is  at  all  likely  to  occur.  Against  such  a  con- 
tingency the  judicious  practitioner  will,  of  course,  always  guard.  The  use 
of  the  remedy  is  particularly  indicated  in  erysipelas  of  the  throat  and  larynx, 
the  scalp,  eyelids,  vulva,  toes,  and  fingers.  The  number  of  leeches  must 
vary  according  to  circumstances,  as  the  intensity  of  the  morbid  action  and 
the  vigor  of  the  patient ;  and  the  flow  of  blood  should  always  be  encouraged 
by  warm  fomentations  until  the  desired  quantity  is  obtained. 

One  of  the  great  topical  remedies  at  the  present  day  for  the  cure  of  erysi- 
pelas is  iodine,  either  in  the  form  of  tincture  or  solution.  I  generally  give 
the  preference  to  the  former,  diluted  with  an  equal  quantity  of  alcohol,  and 
laid  on  by  means  of  a  large  camel-hair  pencil,  the  end  of  a  stiff  feather,  or 
a  soft  cloth  mop,  until  the  surface  is  of  a  yellowish,  brownish,  or  mahogany 
color.  The  application  should  embrace  a  small  portion  of  the  sound  skin, 
and  should  be  repeated  at  least  twice,  if  not  thrice,  in  the  twenty-four  hours. 
In  the  milder  grades  of  erysipelas  a  single  application  will  occasionally  suffice 
for  a  cure ;  while  in  the  more  aggravated  a  considerable  number  may  be 
required  before  the  disease  is  finally  discussed.  The  remedy  is  sometimes 
productive  of  severe  pain,  especially  in  nervous,  irritable,  and  thin-skinned 
persons,  which  may  persist  for  several  hours,  and  which  hardly  anything, 
save  time,  will  allay.  To  obviate  this  occurrence,  the  first  application  should 
always  be  very  light;  if  no  inconvenience  arise,  the  medicine  may  afterwards 
be  used  more  freely,  and  may  even,  in  some  instances,  be  advantageously 
carried  to  the  extent  of  vesication.  If,  notwithstanding  this  precaution,  the 
pain  be  very  severe,  the  part  should  be  freely  sponged  with  a  weak  solution 
of  iodide  of  potassium,  and  covered  with  a  starch  poultice. 

I  have  employed  the  tincture  of  iodine  in  the  form  and  manner  here  indi- 
cated for  many  years,  both  in  the  sporadic  and  the  epidemic  varieties  of  the 
disorder,  and  can  confidently  assert  that  I  have  derived  more  benefit  from  it 
than  from  any  other  article  of  which  I  have  any  knowledge.  Kesorted  to  in 
the  early  stage  of  the  disease,  it  rarely  fails  promptly  to  relieve  the  pain  and 
tension,  which  form  such  prominent  features  in  the  symptomatology  of  the 
affection,  and  which  add  so  greatly  to  the  patient's  suffering.  The  beneficial 
effects  of  the  remedy  appear  to  be  due  to  its  stimulant  and  sorbefacient  pro- 
perties, which  rapidly  promote  the  removal  of  effused  fluids,  and  assist  in 
checking  morbid  action.  When  applied  very  freely  it  occasionally  vesicates, 
and  is  thus  instrumental  in  unloading  the  cutaneous  capillaries.  Doubtless, 
it  also  acts  advantageously  upon  the  blood  and  its  vessels,  indisposing  them 
to  further  effusion. 

Another  highly  valuable  agent  for  the  cure  of  this  disease  is  the  nitrate  of 
silver,  employed  either  in  substance,  or  in  strong  solution.  It  is  applied 
either  directly  to  the  affected  surface,  or  a  belt  is  drawn  around  it  upon  the 
healthy  skin,  to  prevent  its  further  spread,  which  constitutes  such  a  distin- 
guishing trait  in  its  symptomatology.  I  commonly  prefer  the  former  method, 
using  the  solid  nitrate  instead  of  the  solution,  so  strongly  recommended  by 
Mr.  Higginbottom.  In  order  to  apply  this  substance  properly,  it  is  neces- 
sary, as  a  preliminary  step,  that  the  surface  should  be  divested  of  all  greasy 
and  perspirable  matter,  otherwise  it  will  refuse  to  unite  with  the  epidermis, 
and  so  prove,  in  great  measure,  inert.  The  part  should  then  be  gently 
moistened  with  cistern  water,  when  the  caustic  is  passed  firmly  and  efficiently 
over  it  until  the  whole  has  been  thoroughly  touched.  Thus  employed,  the 
application  speedily  blackens  the  epidermis  and  coagulates  its  albuminous 
matter,  thereby  forming  an  excellent  defence  to  the  delicate  tissues  beneath. 
When  used  more  freely  it  generally  vesicates,  elevating  the  scarf-skin  into 
tolerably  large  blisters.  Mr.  Higginbottom  applies  a  strong  solution  of  the 
nitrate  of  silver,  consisting  of  three  drachms  of  the  salt  to  the  ounce  of 
water,  with  the  addition  of  a  small  quantity  of  nitric  acid.     I  have  no  ex- 
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perience  with  the  remedy  in  this  form.  The  probability  is  that  nitrate  of 
silver  produces  its  beneficial  effects  very  much  in  the  same  manner  as  the 
tincture  of  iodine,  changing  the  tone  of  the  capillary  vessels  and  promoting 
the  absorption  of  effused  fluids,  besides  serving  as  a  direct  defence  to  the  cu- 
taneous surface  by  its  union  with  the  albuminous  matter  of  the  superficial 
layer  of  the  skin. 

Professor  Gilbert,  of  this  city,  has  been  in  the  habit  of  using,  for  a  long 
time  past,  pure  creosote  as  a  remedy  in  erysipelas.  He  applies  it  lightly, 
once  a  day,  to  the  affected  surface  with  a  camel-hair  pencil,  and  has  found  it 
more  effectual  in  arresting  the  disease  than  any  other  article  he  has  ever  tried. 
It  destroys  the  cuticle,  converting  it  into  a  whitish  substance,  which  thus 
defends  the  inflamed  surface  from  the  contact  of  the  air. 

Solutions  of  acetate  of  lead  and  opium,  Goulard's  extract,  alcohol,  chloride 
of  sodium,  carbonate  of  potassa,  sulphate  of  copper,  and  quinine,  often  prove 
beneficial  in  this  disease.  They  are  employed  of  varying  strength,  and  are 
generally  most  grateful  when  used  tepid,  upon  flannel  cloths,  frequently  re- 
newed. In  warm  weather,  and  in  strong,  plethoric  subjects,  they  may  be 
applied  cold,  but  when  this  is  done  their  effects  should  be  sedulously  watched, 
lest  they  repel  the  disease,  or  force  it  upon  some  internal  organ. 

Dr.  Pitcher,  of  Detroit,  strongly  recommends,  as  an  external  application, 
the  bichloride  of  mercury,  in  the  proportion  of  twenty  grains  of  the  salt  to 
the  ounce  of  alcohol.  During  the  prevalence  of  the  epidemic  already  so 
frequently  alluded  to,  I  had  occasion  to  try  this  treatment  in  quite  a  number 
of  instances,  and  came  to  the  conclusion  that  it  possessed  no  advantage 
whatever  over  iodine  and  nitrate  of  silver.  In  nearly  all  the  cases,  upwards 
of  twenty,  the  application  was  promptly  followed  by  vesication  and  excessive 
pain,  and,  in  a  few,  by  pretty  profuse  ptyalism  ;  effects  which  greatly  aggra- 
vated the  local  and  constitutional  suffering,  and  rendered  a  speedy  discon- 
tinuance of  the  remedy  necessary.  I  have  since  tried  the  medicine  in  weaker 
solution,  but  without  any  encouraging  results. 

Velpeau  has  great  confidence  in  the  use  of  sulphate  of  iron  as  a  local  re- 
medy in  erysipelas.  The  praises,  however,  which  he  has  lavished  upon  it 
have  not  been  realized  by  practitioners  generally,  and  the  probability,  there- 
fore, is  that  they  are  undeserved.  In  the  trials  which  I  have  made  with  it, 
I  have  been  sadly  disappointed.  It  may  be  employed  in  solution,  in  the  pro- 
portion of  half  an  ounce  to  two-thirds  of  a  quart  of  water  ;  or  as  an  oint- 
ment, prepared  by  mixing  one  drachm  of  the  impalpable  powder  with  an 
ounce  of  lard.  The  former  is  applied  by  means  of  compresses,  frequently 
moistened ;  while  the  latter  is  rubbed  on  freely  several  times  in  the  twenty- 
four  hours. 

Professor  Holston,  of  Washington  City,  has  recently  strongly  recommended 
the  local  use  of  chloroform  in  the  treatment  of  erysipelas,  washed  over  the 
affected  surface  for  a  few  minutes  with  a  large  camel-hair  brush,  the  parts 
being  immediately  afterwards  covered  with  wadding,  and  the  application  re- 
peated, if  necessary,  at  intervals  of  from  three  to  four  hours.  Prompt  relief, 
it  is  asserted,  usually  follows,  the  disease,  even  if  extensive,  often  yielding  in 
a  very  short  time. 

In  the  milder  varieties  of  erysipelas  I  have  occasionally  witnessed  excellent 
results  from  a  liniment  of  equal  parts  of  laudanum,  ammonia,  and  olive  oil, 
applied  with  a  soft,  thin  compress.  When  the  skin  is  very  delicate,  the  pro- 
portion of  ammonia  may  be  diminished.  The  common  soap  liniment,  with 
the  addition  of  a  small  quantity  of  tincture  of  iodine,  is  also  a  valuable  re- 
medy in  simple  erysipelas. 

Various  greasy  substances,  cerates,  and  unguents  have  been  recommended 
by  practitioners,  and  employed  by  the  vulgar,  in  the  treatment  of  this  affec- 
tion ;  but  there  are  few  surgeons  who  place  much  reliance  in  any  of  them. 
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Perhaps  the  best  is  the  mercurial  ointment,  first  advised  in  this  complaint  by 
Dean  and  Little,  of  Pennsylvania.  A  thick  layer  of  this  is  spread  upon 
cloth,  and  secured  to  the  part  by  means  of  a  bandage  ;  or,  what  is  preferable, 
rubbed  gently  but  efficiently  upon  the  surface.  The  article  has  been  highly 
lauded  by  Rayer  and  others,  but  my  own  experience  has  not  supplied  me 
with  any  facts  in  its  favor.  The  opinion  at  the  present  time  appears  to  be 
that  the  mercurial  ointment  of  the  shops  does  not  possess  any  particular  ad- 
vantage over  common  lard,  or  simple  cerate,  and,  from  all  that  I  can  learn, 
the  remedy  would  seem  to  have  become  nearly  obsolete.  I  should  certainly 
place  no  special  confidence  in  it  in  the  more  severe  forms  of  the  malady, 
while  in  the  more  simple  I  should  not  deem  it  necessary  to  resort  to  it.  In 
infantile  erysipelas,  I  have  sometimes  derived  good  effects  from  the  applica- 
tion of  calamine  cerate,  diluted  with  two  parts  of  lard.  Professor  Gibson 
has  sometimes  used,  with  marked  benefit,  the  preparation  known  under  the 
name  of  British  oil ;  and  Dr.  Coates,  of  this  city,  has  successfully  employed 
tar  ointment. 

Dusting  the  affected  surface  with  starch,  flour,  arrowroot,  prepared  chalk, 
carbonate  of  zinc,  pearl  powder,  and  similar  substances,  is  a  popular  remedy, 
which  is  sometimes  useful  in  the  more  simple  varieties  of  erysipelas,  but  en- 
tirely unavailing  when  the  disease  is  deep-seated,  or  of  a  phlegmonous 
character.  In  the  former,  they  sometimes  prove  beneficial  by  relieving  the 
disagreeable  itching,  smarting,  or  burning  sensation  of  the  skin.  In  super- 
ficial erysipelas,  I  have  occasionally  obtained  advantage  from  painting  the 
inflamed  surface  with  collodion  ;  the  application  appears  to  impart  a  health- 
ful stimulus  to  the  cutaneous  capillaries,  to  incite  the  absorbents,  and  to  con- 
tract the  skin  and  subjacent  cellular  tissue. 

The  treatment  of  erysipelas  by  blisters,  formerly  so  much  in  vogue  in  this 
country,  has  of  late  fallen  into  undeserved  neglect.  In  my  own  practice  I 
have  frequently  resorted  to  it,  and  in  hardly  any  case  has  it  disappointed  my 
expectations.  The  remedy  is  peculiarly  valuable  in  the  phlegmonous  form 
of  sporadic  erysipelas,  and  in  erysipelas  supervening  upon  wounds,  ulcers, 
chancres,  buboes,  and  abrasions.  My  practice  is  to  apply  the  blister  directly 
to  the  inflamed  surface,  with  a  small  margin  for  the  sound  skin,  and  to  retain 
it  until  it  has  produced  thorough  vesication.  The  serum  is  then  discharged 
with  a  needle,  and  the  part  dressed  with  a  light  starch,  elm,  or  some  other 
emollient  poultice.  In  children,  and  old  or  sickly  persons,  the  blister  must 
be  removed  at  an  earlier  period,  otherwise  serious  mischief  may  ensue  from 
its  overaction. 

Much  has  been  said,  of  late  years,  respecting  the  importance  of  punctures 
and  incisions  as  means  of  relief  in  this  complaint.  Of  the  propriety  of  this 
mode  of  treatment,  no  one  acquainted  with  its  character  can  entertain  the 
slightest  doubt  in  any  ease,  accompanied  by  suppuration,  great  tension,  and 
impending  gangrene.  Under  such  circumstances,  indeed,  all  other  means 
must  be  regarded  as  of  secondary  moment ;  the  knife  alone  is  to  be  trusted, 
and  the  sooner  it  is  resorted  to  the  better.  A  few  incisions,  or  a  number  of 
large  punctures,  will  obviate  an  immense  amount  of  mischief,  by  affording 
vent  to  effused  fluids,  as  serum,  lymph,  pus,  and  even  blood,  relieving  capil- 
lary strangulation,  and  removing  pain  and  tension.  The  period  for  putting 
this  practice  in  force  is  the  moment  there  is  the  slightest  perceptible  fluctua- 
tion, and,  in  violent  cases,  even  as  soon  as  pain  and  throbbing  show  them- 
selves. By  thus  anticipating  the  suppurative  process,  the  patient  escapes 
much  suffering,  as  well  as  loss  of  texture  ;  for,  if  the  matter  be  retained  in  the 
parts,  its  inevitable  tendency  is  to  burrow  among  the  surrounding  structures, 
and,  by  being  absorbed  into  the  system,  to  contaminate  the  constitution. 
From  neglect  of  this  practice,  many  patients  perish  that  might  otherwise  be 
saved,  and  many  limbs  are  lost,  or  rendered  useless  for  life. 
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In  practising  incisions  for  the  relief  of  erysipelas,  it  is  not  necessary  that 
they  should  be  made  three,  four,  or  five  inches  in  length,  as  recommended  by 
Mr.  Lawrence  and  other  British  surgeons.  Such  a  procedure  is  eminently 
cruel  and  reprehensible,  and  it  is  difficult  to  conceive  how  it  should  ever  have 
received  the  sanction  of  enlightened  practitioners.  Independently  of  the 
pain  which  attends  it,  it  is  liable  to  be  followed  by  copious  hemorrhage, 
which,  occurring  at  a  time  when  the  patient  is  perhaps  ill  able  to  bear  it,  is 
well  calculated,  in  many  cases,  to  hurry  him  on  to  a  fatal  issue.  I  must, 
therefore,  enter  my  solemn  protest  against  such  a  barbarous  practice.  In- 
cisions, I  repeat  it,  are  often  eminently  serviceable,  if,  indeed,  not  indispens- 
able both  to  the  part  and  system  ;  but  let  them  be  made  in  a  proper  manner, 
and  of  proper  dimensions.  A  cut  from  half  an  inch  to  an  inch  and  a  half  in 
length,  and  deep  enough  to  liberate  the  pent-up  fluids,  ought  to  be  sufficient 
in  any  case,  unless  there  has  been  great  mismanagement  on  the  part  of  the 
patient,  or  his  professional  attendant.  In  such  an  event,  the  incisions  may 
be  multiple,  being  placed  at  suitable  intervals  from  each  other.  It  is  hardly 
necessary  to  add  that,  in  performing  the  operation,  the  knife  should  not  be 
carried  in  the  direction  of  any  important  structures,  as  large  vessels,  nerves, 
or  joints.  If  hemorrhage  be  unavoidable,  it  is  to  be  arrested  by  the  usual 
means,  as  compression,  styptics,  or  ligation.  The  best  application  after  the 
bleeding  has  ceased  is  an  emollient  poultice,  or  the  warm  water-dressing, 
either  simple  or  medicated.  The  loss  of  a  small  quantity  of  blood  is  often  of 
essential  benefit  in  relieving  the  disease. 

Punctures  are  more  particularly  useful  in  the  oedematous  forms  of  the  dis- 
ease, to  evacuate  the  serous  fluid  upon  which  the  distension  depends,  and 
which  often  forms  a  source  of  so  much  mischief.  When  suppuration  or  gan- 
grene is  threatening,  punctures,  as  already  stated,  give  way  to  incisions. 
The  number  of  punctures,  the  depth  to  which  they  should  be  carried,  and 
their  proximity  to  each  other,  must  depend  upon  circumstances.  The  best 
instrument  for  making  them  is  a  very  narrow,  sharp-pointed  bistoury,  intro- 
duced perpendicularly  to  the  surface,  with  the  necessary  care  to  avoid  im- 
portant structures. 

Finally,  valuable  aid  may  be  derived,  in  almost  every  case  of  erysipelas  of 
the  extremities,  from  the  application  of  the  bandage.  It  is  particularly  effica- 
cious in  the  early  stages  of  the  disease,  being  well  calculated,  if  judiciously 
employed,  to  afford  support  to  the  affected  structures,  and  to  prevent  vesica- 
tion and  suppuration.  The  application  should  be  made  as  equably  as  pos- 
sible, and  with  a  certain  degree  of  firmness,  its  effects  being  carefully  watched, 
and  aided  by  simple  or  medicated  lotions. 


SECT.  II. — FURUNCLE,  OR  BOIL. 

A  furuncle,  vulgarly  called  a  boil,  is  a  peculiar  inflammation  of  the  skin 
and  cellular  substance.  Liable  to  occur  upon  any  portion  of  the  body,  ex- 
cepting, perhaps,  the  palm  of  the  hand  and  sole  of  the  foot,  it  is  most  com- 
mon upon  the  face,  nape  of  the  neck,  buttocks,  and  fingers,  often  forming  in 
considerable  numbers,  either  simultaneously  or  successively,  although  gene- 
rally there  is  only  one.  Both  sexes,  and  all  periods  of  life  are  subject  to  it ; 
the  young,  however,  suffer  more  frequently  than  the  old  and  middle-aged. 
Some  persons  are  habitually  affected  with  boils,  being  seldom  entirely  free 
from  them  at  any  time  for  years.  Now  and  then  they  disappear  for  a  while, 
and  then  suddenly  break  out  again.  Attacks  of  boils  are  a  very  common 
sequel  of  eruptive  affections,  as  smallpox,  measles,  scarlatina,  and  typhoid 
fever.  Children  during  dentition,  and  during  chronic  attacks  of  cholera, 
occasionally  suffer  enormously  from  this  cause.     I  have  often,  in  these  com- 
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plaints,  seen  the  whole  surface  literally  covered  with  boils,  the  patient  ex- 
periencing great  torment  and  bodily  weakness. 

The  causes  of  furuncle  are  generally  inappreciable.  Occasionally  we  can 
trace  their  formation  to  external  violence,  as  a  contusion,  or  the  concussion 
sustained  by  the  skin  and  cellular  substance  in  riding  on  horseback.  In  the 
majority  of  cases,  if  not  in  all,  it  is  obviously  connected  with  a  disordered 
state  of  the  digestive  organs,  or  with  some  derangement  of  the  secretions. 
Thus,  persons  who  labor  habitually  under  disease  of  the  liver,  and  females 
who  are  troubled  with  irregularity  or  suppression  of  the  menses,  are  very 
prone  to  suffer  from  its  attacks. 

A  boil  consists  essentially  in  a  circumscribed  inflammation  of  the  skin  and 
subcutaneous  cellular  tissue,  eventuating  in  suppuration  and  sloughing.  It 
usually  begins  as  a  small,  hard,  red  pimple,  which,  as  it  proceeds,  gradually 
assumes  a  conical  figure,  the  apex  being  formed  by  the  skin,  and  the  base  by 
the  cellular  substance,  its  volume  varying  from  that  of  a  current  to  that  of  a 
pigeon's  egg.  The  pain  which  accompanies  it  is,  at  first,  of  a  burning, 
smarting  character,  but  afterwards,  especially  when  matter  is  about  to  be 
deposited,  it  becomes  throbbing  and  exceedingly  severe.  A  sense  of  tension 
is  also  commonly  present.  The  skin  is  of  a  dusky,  reddish  aspect,  and  ex- 
quisitely sensitive  to  the  slightest  touch.  As  the  tumor  increases,  a  little 
vesicle  forms  at  its  apex,  containing  a  drop  of  serum,  and  indicating  the 
point  where  the  boil  will  discharge  itself.  If  the  furuncle  be  large,  or  mul- 
tiple, there  will  usually  be  more  or  less  constitutional  disturbance,  as  mani- 
fested by  the  want  of  appetite,  a  bad  taste  in  the  mouth,  headache,  chil- 
liness, and  a  feeling  of  great  uneasiness.  Finally,  if  the  disease  occur  in 
the  lower  extremity  or  upon  the  buttock,  there  will  often  be  sympathetic 
enlargement  of  the  glands  of  the  groin,  and  in  the  upper  extremity  of  the 
glands  of  the  axilla.  The  period  required  for  a  boil  to  reach  its  height  varies 
from  three  to  eight  days. 

If  a  section  be  made  of  a  boil,  with  a  view  to  the  examination  of  its  structure, 
it  will  be  observed  to  consist  of  a  mass  of  dead  cellular  substance,  ordinarily 
called  a  core,  immersed  in  thick  yellowish  pus,  the  parts  around  being  very 
hard,  matted  together  with  lymph,  and  preternaturally  vascular.  The  skin 
is  also  indurated,  and  abnormally  tense,  red,  and  injected.  Occasionally  the 
contents  of  the  swelling  are  almost  wholly  made  up  of  blood,  or  of  a  mixture 
of  blood,  pus,  and  slough.  This  form  of  boil,  to  which  the  term  hematoid 
may  be  applied,  is  most  common  in  elderly  persons  of  a  broken  constitution, 
and  is  generally  attended  with  a  great  deal  of  local  and  general  distress. 

It  is  seldom,  under  any  circumstances,  that  a  furuncle  can  be  made  to  abort, 
or  to  terminate  in  resolution,  its  invariable  tendency  being  to  suppurate  and 
slough.  In  its  very  incipiency,  I  have  occasionally,  though  very  rarely  suc- 
ceeded in  arresting  its  course  by  a  brisk  purge,  and  the  application  of  iodine, 
but  if  it  have  already  made  some  progress,  such  an  attempt  will  prove  alto- 
gether futile.  The  best  plan  generally  is  at  once  to  poultice  the  part,  and 
make  an  early  and  free  incision  to  let  out  its  contents.  The  relief  experienced 
from  the  operation  is  always  prompt  and  decided.  If  the  sore  is  slow  in 
healing,  either  from  the  retention  of  dead  cellular  tissue,  or  want  of  healthy 
action  from  other  causes,  its  surface  should  be  well  touched  with  nitrate  of 
silver;  the  same  article,  iodine,  or  a  small  blister  being  applied  to  the  sur- 
rounding surface.  In  most  cases  the  patient  will  be  benefited  by  purgative 
medicine  and  light  diet. 

When  there  is  a  decided  furuncular  diathesis,  as  when  a  great  number  of 
boils  exist  simultaneously,  or  form  in  pretty  rapid  succession,  benefit  may  be 
expected  from  an  emetic,  and  from  mercurial  purgatives,  with  the  internal 
use  of  iodide  of  potassium  and  Donovan's  solution.  Sometimes  Fowler's 
solution  of  arsenic  answers  a  good  purpose,  or,  what  I  prefer,  arsenic  in  sub- 
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stance,  from  the  twentieth  to  the  thirtieth  of  a  grain  three  times  a  day.  In 
very  obstinate  cases  slight  ptyalism  may  be  required  before  the  disease  finally 
yields.  When  boils  are  developed  as  a  consequence  of  exhausting  diseases, 
tonics,  mineral  acids,  a  nutritious  diet,  and  country  air  are  indicated.  Alka- 
lies should  be  used  when  there  is  evidence  of  acidity  of  the  stomach  and 
bowels.  Daily  bathing  with  salt  water,  or  water  impregnated  with  potassa, 
will  occasionally  be  serviceable,  especially  when  there  is  unusual  torpor  of  the 
skin. 

SECT.  III. — ANTHRAX,  OR  CARBUNCLE. 

The  most  accurate  definition  that  can  be  given  of  a  carbuncle  is  that  it  is 
aboil  on  a  large  scale,  it  being,  like  that  affection,  a  peculiar  inflammation 
of  the  cutaneous  and  cellular  tissues,  but,  instead  of  being  circumscribed,  as 
in  that  disorder,  it  manifests  a  disposition  to  spread.  Its  most  common  seat 
is  the  posterior  part  of  the  trunk,  particularly  the  nape  of  the  neck,  near  its 
junction  with  the  occiput.  The  gluteal  and  sacral  regions  are  also  liable  to 
the  disease,  but  it  is  very  seldom  that  it  occurs  in  the  extremities.  A  bad 
form  of  carbuncle  occasionally  exists  upon  the  chin  and  lower  lip. 

Elderly  persons  are  most  prone  to  carbuncle,  and  it  is  generally  believed 
that  such  as  are  fat  and  indolent,  or  addicted  to  the  pleasures  of  the  table,  are 
more  frequently  attacked  than  the  lean  and  active.  In  my  own  practice, 
however,  this  has  not  been  the  case.  On  the  contrary,  the  greatest  number 
of  instances  has  occurred  in  thin  subjects,  after  the  age  of  fifty,  whose  con- 
stitution had  been  broken  down  by  long-continued  intemperance,  impoverished 
diet,  deficient  clothing,  and  mental  anxiety.  In  London  carbuncle  is  said 
to  be  remarkably  common  among  the  lower  orders,  in  consequence  of  the 
enormous  quantities  of  ale  and  porter  which  they  habitually  consume.  The 
disease  is  more  frequent  in  winter  than  in  summer,  and  in  men  than  in  women  ; 
occasionally  it  displays  an  epidemic  tendency.  Carbuncle  is  one  of  the  symp- 
toms of  plague.  The  extent  of  the  inflammation  varies  from  that  of  a  dollar 
up  to  that  of  a  large  saucer,  its  average  being  about  that  of  the  palm  of  a 
small  adult  hand. 

Of  the  exciting  causes  of  carbuncle  nothing  whatever  is  known.  Most 
commonly  the  outbreak  of  the  disease  is  ascribed  to  the  effects  of  cold,  to 
disorder  of  the  stomach,  over-eating,  constipation  of  the  bowels,  loss  of  sleep, 
excessive  venery,  and  other  debilitating  influences  ;  but  how  far,  or  in  what 
degree,  these  circumstances  tend  to  favor  its  development  it  is  impossible  to 
say.  I  have  myself  long  regarded  the  malady  as  essentially  of  a  constitutional 
nature,  resembling,  in  this  respect,  erysipelas  and  some  other  affections  ;  and 
a  careful  study  of  the  history  of  the  disease  certainly  warrants  such  an  infer- 
ence. A  long  course  of  debauch,  or  indulgence  in  the  pleasures  of  the  table, 
attended  with  a  vitiated  state  of  the  secretions,  is,  as  is  well  known,  eminently 
conducive  to  the  development  of  carbuncle  in  its  worst  forms.  When  a  per- 
son has  been  for  years  in  this  condition,  eating  and  drinking  luxuriously,  and 
taking  hardly  any  exercise,  the  slightest  exposure  to  cold,  suddenly  checking 
the  cutaneous  perspiration,  would,  it  may  easily  be  imagined,  tend  to  produce 
the  disease  in  a  part  habitually  congested  and  enfeebled  in  its  action.  But 
there  is  then  not  merely  a  bad  state  of  the  solids;  the  blood  also  comes  in  for 
a  share  in  the  proceeding,  surcharged,  as  it  must  be,  with  irritating  materials 
which  the  solids  have  long  been  unable  to  throw  off  as  recrementitious 
substance.  Whether,  however,  this  conjecture  be  correct  or  not,  the  fact  is 
indisputable  that  carbuncle  is  rarely,  if  ever,  of  traumatic  origin,  or  found 
in  persons  of  a  vigorous  and  healthy  circulation. 

The  first  symptom  of  carbuncle  is  generally  an  itching,  burning,  or  smart- 
ing, with  a  sense  of  numbness,  in  a  particular  part  of  the  skin,  which,  on 
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examination,  is  found  to  be  of  a  dusky,  reddish  color,  slightly  tumid,  and 
somewhat  tender  on  pressure.  As  the  disease  progresses,  the  local  distress 
seusibly  increases  ;  the  pain  soon  becomes  throbbing  and  exceedingly  violent, 
the  part  feeling  as  if  it  were  in  contact  with  melted  lead;  the  surface  assumes 
a  livid  hue;  the  swelling  spreads  both  in  circumference  and  in  depth  ;  and 
the  slightest  touch  of  the  finger  is  intolerable.  Along  with  these  phenomena, 
the  patient  usually  experiences  a  sense  of  weight  and  tension,  which  greatly 
adds  to  his  suffering.  The  part  is  hard,  and  circumscribed,  feeling  like  the 
rind  of  bacon,  and  occupying  a  space  from  the  size  of  a  dollar  to  that  of  the 
palm  of  the  hand.  Presently  vesicles  begin  to  form  at  the  focus  of  the  inflam- 
mation, containing  a  dirty  turbid,  yellowish,  or  sanguinolent  fluid,  and  gene- 
rally not  exceeding  the  diameter  of  a  pea,  though  occasionally  they  arc  quite 
large.  Upon  bursting,  these  vesicles  expose  a  corresponding  camber  of 
openings  in  the  true  skin,  giving  the  surface  a  cribriform  appearance,  and 
leading  down  into  the  cellular  substance,  which  is  already  in  a  state  of  mor- 
tification. The  ulcers,  for  so  they  may  be  called,  have  an  irregular,  ragged 
appearance,  and  are  the  seat  of  a  foul,  irritating  discharge,  which  is  often 
very  abundant  and  exhausting. 

Upon  dividing  the  affected  structures,  the  skin  is  found  to  be  remarkably 
dense  and  firm,  cutting  very  much  like  the  rind  of  bacon.  The  cellular  sub- 
stance beneath  is  converted  into  a  slough,  having  the  appearance  of  a  mass 
of  wet  tow,  being  bathed  with  ill-looking  matter,  and  intermixed  with  flakes 
of  lymph,  or  matter  like  putty,  thick  pus,  or  curds.  When  the  disease  is  of 
unusual  extent,  there  may  be  considerable  involvement  of  the  aponeuroses 
and  muscles,  but  in  general  these  structures  are  excluded  from  the  morbid 
action,  the  skin  and  subjacent  cellular  tissue  alone  suffering.  At  the  peri- 
phery of  the  disease  the  parts  are  always  uncommonly  dense,  the  boundary 
between  it  and  the  healthy  structures  being  established  by  a  deposit  of  plastic 
matter,  less  organizable,  however,  than  in  furuncle,  the  morbid  anatomy  of 


Fig.  184. 


Fig.  185. 


Carbuncle  iu  Us  forming  stage. 


Ulcerated  carbuncle. 


which  that  of  a  carbuncle  so  closely  resembles.    The  subjoined  sketches,  figs. 
184  and  185,  represent  this  disease  in  its  earlier  and  more  advanced  staj 

The  constitution  always,  at  an  early  period  of  the  disease,  strongly  sympa- 
thizes with  the  part  affected.    Hence,  fever  is  generally  present  soon  after  its 
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commencement,  and  sometimes,  indeed,  almost  before  there  is  any  marked 
evidence  of  the  local  affection,  the  first  symptom  being  often  a  severe  ri"-or, 
followed  by  high  vascular  excitement.  However  this  may  be,  the  case  soon 
assumes  an  asthenic  type,  indicative  of  the  depraved  condition  of  the  solids 
and  fluids  so  intimately  concerned  in  the  production  of  the  disease.  The 
tongue  speedily  becomes  dry,  hard,  and  brown,  sordes  collect  upon  the  gums 
and  teeth,  the  appetite  fails,  gastric  derangement  exists,  the  bowels  are  con- 
stipated, the  urine  is  scanty  and  high-colored,  the  skin  is  hot  and  arid,  the 
mind  is  disposed  to  wander,  and  the  pulse  is  frequent,  soft,  and  without  force. 
Vomiting  is  often  present  to  a  considerable  extent,  and  the  alvine  evacuations 
are  generally  excessively  fetid. 

There  is  no  disease  with  which  carbuncle  can  be  confounded.  Its  large 
size,  the  severity  of  the  attendant  pain,  and  the  great  constitutional  disturb- 
ance will  always  readily  distinguish  it  from  furuncle  at  its  commencement, 
and  afterwards  the  diagnosis  will  be  still  further  aided  by  the  vesicated  and 
cribriform  condition  of  the  skin,  so  characteristic  of  carbuncle.  The  only 
affection  which  it  at  all  resembles  is  a  bedsore,  but  the  history  of  the  case, 
and  the  situation  of  the  swelling,  will  always  serve  as  means  of  discrimination. 
Malignant  pustule  begins  as  a  little  circumscribed  pimple,  not  as  a  diffused 
swelling,  as  in  anthrax,  and  soon  forms  a  large  vesicle,  raised  above  the  sur- 
rounding level,  and  resting  upon  a  hard,  solid  base,  wrhich  rarely  acquires 
much  extent,  at  least  not  until  the  affection  has  made  considerable  progress. 

A  carbuncle  is  generally  a  dangerous  disease,  especially  so  when  it  is  mul- 
tiple, or  when  it  occurs  in  old,  fat  subjects,  addicted  to  indolence  and  over- 
feeding. The  site  of  the  disease  will  also  exert  a  marked  influence  upon  the 
issue  of  the  case.  Thus,  a  carbuncle  situated  on  the  back  part  of  the  head 
and  neck  will,  other  things  being  equal,  be  more  likely  to  produce  death  than 
when  it  occupies  the  back,  nates,  or  extremity,  inasmuch  as  it  is  extremely 
apt  to  involve  the  brain  and  arachnoid  membrane,  causing  effusion  of  serum 
and  lymph.  Young  and  comparatively  healthy  persons  will  often  recover, 
though  generally  not  without  great  suffering,  whatever  may  be  the  site  of  the 
malady. 

Treatment. — The  treatment  of  carbuncle  must  be  conducted  with  special 
reference  to  the  improvement  of  the  secretious  and  the  support  of  the  system. 
Few  patients  will  be  found  to  bear  bleeding,  or  anything  like  active  purga- 
tion. It  is  only  when  there  is  extraordinary  plethora,  combined  with  great 
vigor  of  constitution,  that  these  means  should  be  carried  into  effect.  In  all 
other  cases,  their  inevitable  tendency  will  be  to  do  harm,  by  bringing  on 
premature  exhaustion.  Efficient  purging,  however,  may  be  regarded  as  an 
indispensable  remedy  in  almost  every  instance,  the  object  being  not  only  to 
get  rid  of  irritating  fecal  matter,  but  to  produce  a  change  in  the  secretions. 
For  this  purpose  the  medicine  should  be  given  early  in  the  disease,  and  a 
mercurial  cathartic  should  always  be  preferred  to  any  other.  When  marked 
gastric  derangement  exists,  as  indicated  by  nausea,  headache,  and  pain  in  the 
limbs,  no  time  should  be  lost  in  administering  an  efficient  emetic,  or  an'emeto- 
cathartic,  as  ten  grains  of  calomel  and  from  ten  to  twenty  of  ipecacuanha, 
followed  by  large  draughts  of  chamomile  tea,  or  infusion  of  valerian.  Clear- 
ance having  been  effected,  and  function  improved  or  restored,  stimulants 
and  tonics  will  come  into  play,  exhibited  warily,  especially  if  cerebral  trouble 
is  threatened,  yet  efficiently  if  evidence  of  exhaustion  is  present,  the  most 
suitable  articles  being  ammonia,  quinine,  chloride  of  iron,  and  brandy,  with 
nourishing  broths.  Anodynes  will  generally  be  required,  in  large  doses,  to 
allay  pain  and  procure  sleep.  After  the  first  few  days  a  mild  laxative,  as  blue 
mass  or  castor  oil,  is  occasionally  given.  Determination  to  the  brain  must 
he  promptly  met  by  a  large  blister  applied  as  near  as  possible  to  the  occiput. 

The  best  topical  application,  in  the  early  stage  of  carbuncle,  is  the  warm 
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water-dressing:,  medicated  with  acetate  of  lead  and  opium.  Pencilling-  the 
surface  well  with  tincture  of  iodine,  and  then  covering  it  with  a  mixture  of 
equal  parts  of  olive  oil,  laudanum,  and  spirits  of  turpentine,  sometimes  pro- 
duces a  very  soothing  effect.  In  many  cases,  there  is  nothing  so  promptly 
beneficial  as  a  blister,  large  enough  to  include  a  considerable  portion  of  the 
healthy  skin,  and  retained  until  it  has  caused  thorough  vesication  ;  it  drains 
the  vessels  of  serum,  allays  pain,  and  makes  a  salutary  impression  upon  the 
general  system.  Leeches  are  commonly  inadmissible,  as  they  cause  severe 
pain,  and  undue  depletion.  But  the  great  remedy  for  carbuncle,  as  for  fur- 
uncle, is  free  incision,  the  knife  being  carried  into  the  healthy  substance 
beneath,  not  at  one  point,  but  at  a  number.  The  operation,  which  should 
be  practised  as  soon  as  possible  at  the  focus  of  the  disease,  and  afterwards 
towards  the  periphery,  should  there  be  any  necessity  for  it,  at  once  relieves 
the  horrible  pain  and  tension  of  the  part,  affords  nature  an  opportunity  of 
casting  off  the  sloughs,  and  puts  an  effectual  barrier  to  the  further  extension 
of  the  morbid  action.  I  cannot  see  any  reason  why  practitioners  should  still 
continue  to  apply  caustics  in  these  cases  when  the  knife  is  so  much  more 
prompt  and  effectual  in  its  action.  If  the  dead  tissues  are  slow  in  coming 
away,  their  extrusion  may  be  expedited  with  the  scissors,  the  surface  of  die 
ulcer  being  well  touched  immediately  afterwards  with  the  dilute  acid  nitrate 
of  mercury,  or  nitrate  of  silver,  to  promote  the  formation  of  healthy  granu- 
lations. As  soon  as  this  has  been  brought  about,  the  part  is  dressed  with 
some  mild  unguent,  as  the  opiate  cerate,  elemi  ointment,  or  ointment  of  the 
balsam  of  Peru. 

After  recovery,  the  tendency  to  a  recurrence  of  carbuncle,  which  is  some- 
times very  strong,  should  be  counteracted  by  a  change  of  air,  attention  to 
diet,  a  proper  regulation  of  the  secretions,  and  the  avoidance  of  exposure  to 
cold  and  fatigue,  aided  by  an  alterative  course  of  iodide  of  potassium,  the 
dose  of  which  should  not  exceed  two  grains  and  a  half  thrice  in  the  twenty- 
four  hours.  If  there  has  been  much  disorder  of  the  secretions,  a  very  minute 
quantity  of  bichloride  of  mercury  may  be  advantageously  conjoined  with  the 
potassium.  When  there  is  marked  derangement  of  the  digestive  functions, 
attended  with  acidity  and  flatulence,  recourse  may  be  had  to  the  chlorate  of 
potassa,  given  three  times  a  day,  in  doses  of  from  five  to  ten  grains,  until 
there  is  manifest  improvement  in  the  tone  of  the  stomach  and  of  the  general 
health.    A  change  of  air  is  often  indispensable  to  complete  convalescence. 


SECT.  IV. — GANGRENE  AND  BEDSORES. 

The  skin  is  liable  to  gangrene,  both  idiopathic  and  traumatic,  simple  and 
specific,  acute,  and  chronic;  but  as  these  several  varieties  have  already  re- 
ceived a  sufficient  share  of  attention,  nothing  need  be  said  respecting  them 
here.  There  is  one  species,  however,  which  may  be  briefly  described  in  this 
place,  inasmuch  as  no  special  mention  has  been  made  of  it  elsewhere.  I 
allude  to  what  is  called  white  gangrene  of  the  skin  ;  an  affection  whose  true 
character  is  still  involved  in  obscurity,  nothing  that  has  yet  transpired  hav- 
ing thrown  any  light  either  upon  its  pathology  or  treatment. 

White  gangrene  usually  comes  on  without  any  appreciable  cause,  or  pre- 
monitory symptoms,  in  patches  of  irregular  shape,  from  one  to  three  inches 
in  diameter.  The  sloughs  are  of  a  dead,  milky  color,  and  of  a  hard,  dryish 
consistence,  yielding  little,  if  any,  moisture  on  pressure.  Any  portion  of  the 
body  may  be  the  seat  of  this  affection  ;  but  observation  has  shown  that  the 
arms,  back,  and  chest  are  the  regions  most  frequently  implicated.  The  dis- 
ease has  hitherto  been  observed  chiefly  in  old  persons  of  a  broken,  anemic 
constitution.     The  treatment  is  to  be  conducted  upon  general  principles, 
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special  reference  being  had  to  the  improvement  of  the  health  by  tonics, 
brandy,  and  nutritious  diet. 

Bedsores. — There  is  another  variety  of  gangrene  of  the  integuments  which, 
from  the  frequency  of  its  occurrence,  and  the  severity  of  the  attendant  suffer- 
ing, merits  special  attention  here.  The  immediate  cause  under  whose  influ- 
ence it  is  developed  is  steady  and  protracted  pressure,  impeding,  and  generally 
arresting,  the  circulation;  hence  it  is  exceedingly  liable  to  arise  on  the  sacro- 
lumbar  region,  the  iliac  projections,  on  the  nates,  and  over  the  great  tro- 
chanter, in  consequence  of  long-continued  confinement  to  one  particular 
posture,  as  happens  in  typhoid  fever,  in  severe  fractures  and  wounds,  and 
after  surgical  operations.  Persons  who  have  received  violent  injuries  upon 
the  back,  eventuating  in  paralysis  of  the  lower  extremities,  are  more  than 
commonly  prone  to  this  variety  of  gangrene,  or  bedsore,  as  it  is  usually 
called.  I  have  at  this  moment  under  my  charge  a  tall  young  man,  affected 
for  the  last  six  months  with  paraplegia,  who  has  a  large  and  excessively 
painful  ulcer  upon  the  left  buttock,  merely  from  the  pressure  sustained  in 
sitting  on  a  chair. 

The  disease  is  always  necessarily  preceded  by  inflammation,  but  in  conse- 
quence of  the  absence  of  the  usual  symptoms,  the  want  of  proper  care  in 
examining  these  parts  and  keeping  them  clean,  or  the  impossibility  which  the 
patient  experiences  in  communicating  a  knowledge  of  his  suffering,  as  when 
he  is  exhausted  by  typhoid  fever,  or  other  causes,  it  does  not  always  attract 
attention  until  great  mischief  has  been  done,  eventuating  in  extensive  slough- 
ing;, and  the  establishment  of  painful,  irritable  ulcers,  which  it  is  often  ex- 
tremely difficult  to  heal.  In  some  instances  the  first  intimation  which  the 
patient  has  of  the  approaching  mortification  is  a  sense  of  prickling  in  the 
affected  parts,  as  if  he  were  lying  upon  some  rough  substance,  as  sawdust,  or 
coarse  salt.  At  other  times,  he  feels  severe  pain,  of  a  stinging,  burning,  or 
biting  character,  within  a  few  days  after  he  has  been  exposed  to  the  pressure, 
and  which  is  often  so  constant  and  distressing  as  to  deprive  him  both  of 
appetite  and  sleep.  Upon  examining  the  parts  to  which  the  suffering  is 
referred,  the  surgeon  finds  that  they  are  red,  or  marked  by  an  erythematous 
patch,  slightly  swollen,  with  a  dense  base,  congested,  and  excessively  tender 
on  pressure.  Ulceration,  if  it  have  not  already  taken  place,  will  be  sure  to 
begin  in  a  short  time,  unless  suitable  measures  are  adopted  for  the  patient's 
relief,  and  will  be  speedily  followed  by  mortification,  or  mortification  may 
take  place  without  being  preceded  by  ulceration. 

The  extent  to  which  the  gangrene  may  proceed  is  variable  ;  we  occasion- 
ally see  it  occupying  an  immense  surface,  perhaps  as  large  as  the  crown  of  a 
hat,  and  reaching  down  to  the  very  bones ;  at  other  times  it  is  more  limited 
both  in  diameter  and  depth,  laying  bare  merely  the  muscles,  or  being  even 
in  great  degree  confined  to  the  skin.  In  rare  cases,  the  ravages  are  not 
limited  to  the  soft  structures,  but  involve  also  the  osseous  tissue. 

Bedsores,  unless  of  very  trivial  extent,  are  among  the  most  formidable 
complications  liable  to  arise  during  the  progress  of  fevers  and  other  diseases, 
as  well  as  after  accidents  and  operations.  As  they  seldom  occur  until  the 
vital  powers  have  been  materially  depressed,  the  excessive  pain  and  drainage 
occasioned  by  them  are  often  so  severe  as  to  destroy  the  patient,  or,  at  all 
events,  greatly  retard  his  convalescence. 

The  treatment  of  bedsores,  or  gangrene  from  pressure,  is  prophylactic  and 
curative.  In  the  first  place,  whenever  there  is  any  probability  from  the 
nature  of  the  case  that  the  confinement  is  destined  to  be  a  tedious  one,  and 
attended  with  constant  decubitus,  or  a  helpless  state  of  the  patient,  means 
should  be  promptly  adopted  for  hardening  those  parts  of  the  surface  which 
long  experience  has  taught  us  as  being  most  likely  to  suffer  under  such  cir- 
cumstances. For  this  purpose  they  should  be  brushed  once  or  twice  a  day 
VOL.  i. — 39 
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with  tincture  of  iodine,  at  first  diluted,  and  then  pure,  or  washed  repeatedly 
with  a  saturated  solution  of  alum  and  tannin.  The  greatest  possible  alien- 
tion  should  be  paid  to  cleanliness,  and  to  the  arrangement  of  the  sheets  and 
clothes,  that  they  may  not  be  rolled  up  under  the  body,  and  thus  become  a 
source  of  suffering  and  disease,  as  too  often  happens  in  the  hands  of  careless 
and  thoughtless  practitioners.  As  to  the  use  of  plasters,  I  have  very  little 
patience  with  them,  for,  unless  they  adhere  well,  they  are  extremely  apt  to 
become  rumpled,  much  to  the  detriment  both  of  the  part  and  system.  Change 
of  posture  should  receive  early  attention,  though  this  is  not  always  practica- 
ble, from  the  inability  of  the  patient  to  maintain  himself  in  any  other  situation 
than  that  on  the  back.  When  the  patient  can  afford  it,  he  should  use  an 
air  bed. 

The  moment  any  decided  suffering  is  experienced,  or  the  parts  become  red 
and  inflamed,  a  ring-shaped  air-cushion  should  be  provided  for  the  purpose 
of  equalizing  the  pressure,  or,  in  the  absence  of  this,  an  ordinary  cushion, 
with  a  suitable  central  hole,  the  edges  being  broad  and  well  padded  with 
wool  or  horse  hair.  Such  a  contrivance,  however,  is  a  very  imperfect  sub- 
stitute for  the  air  or  water  cushion,  which  should  therefore  always  have  the 
preference. 

"When  gangrene  is  threatened,  the  best  application  is  the  tincture  of  iodine, 
aided,  if  there  be  much  pain  and  tension,  by  one  or  two  moderately  free 
incisions,  and  followed  by  a  yeast  or  port-wine  poultice,  sprinkled  with 
laudanum,  morphia,  or  powdered  opium.  Cleanliness  is  promoted  by  the 
liberal  use  of  the  chlorides  and  by  the  early  removal  of  the  sloughs.  "When 
granulations  begin  to  spring  up,  the  best  dressing  will  be  opiate  cerate,  balsam 
of  Peru  ointment,  or  a  mixture  of  equal  parts  of  castor  oil  and  balsam  of 
copaiba. 

The  constitutional  treatment  of  bedsores  must  be  conducted  according  to 
the  general  rules  followed  in  typhoid  states  of  the  system  from  whatever  cause 
proceeding.  Nutritious  food,  wine,  brandy,  milk  punch,  quinine,  and  ano- 
dynes are  the  means  chiefly  to  be  relied  upon  for  upholding  the  flagging 
powers  of  nature.  This  treatment  can  hardly  be  commenced  too  soon  when- 
ever there  is  any  tendency  to  the  formation  of  bedsores,  for  the  very  fact  that 
such  a  tendency  exists  is  a  sufficient  reason  for  redoubling  our  efforts  to  sup- 
port the  patient's  system. 


SECT.  V. — BURNS  AND  SCALDS. 

There  are  few  accidents  which  are  of  more  common  occurrence  than  bums 
and  scalds,  or  which  entail  a  greater  amount  of  suffering  and  deformity. 
The  progress  of  civilization,  and  the  improvements  in  the  arts  and  sciences, 
have  greatly  multiplied  their  frequency  and  severity,  and  call  for  correspond- 
ing attention  on  the  part  of  the  surgeon.  From  what  I  have  seen  of  these 
lesions,  I  am  satisfied  that  few  practitioners  understand  their  character,  or 
treat  them  with  the  success  of  which  they  are  capable.  One  reason,  perhaps, 
of  this  is  that  every  one  has  a  remedy  for  them,  and  that  hardly  any  two 
agree  as  to  the  kind  of  treatment  best  adapted  to  their  relief. 

Burns  and  scalds  differ  from  each  other  simply  in  this,  that  the  one  is  the 
result  of  dry  heat,  and  the  other  of  moist.  They  both  present  themselves  in 
various  degrees,  from  the  slightest  erythematous  blush  of  the  skin  to  the 
total  destruction  of  all  the  structures  of  a  limb.  Their  extent  also  is  ex- 
ceedingly variable,  both  as  it  regards  their  depth  and  their  superficial  area. 
Thus,  while  in  one  case  they  may  involve  only  a  little  patch  of  skin  hardly 
the  size  of  half  a  dime,  in  another  they  may  occupy  an  immense  extent  of 
surface ;  or,  instead  of  being  diffused  over  a  large  space,  the  injury  may  be 
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concentrated  upon  a  small  spot,  but  penetrate  to  a  considerable  depth.  These 
differences  are  of  great  practical  importance,  on  account  of  the  influence 
which  they  exert  upon  the  issue  of  the  case.  The  division  of  Dupuytren  of 
burns  and  scalds,  so  generally  adopted  at  the  present  day,  seems  to  me  to  be 
most  complex  and  unscientific,  and  therefore  well  calculated  to  embarrass 
the  progress  of  the  inquirer.  No  one  can  doubt  that  the  more  simple  the 
arrangement  of  a  subject  is,  the  more  easily,  in  general,  it  is  understood.  In 
accordance  with  this  idea,  I  shall  describe  burns  and  scalds  as  consisting  of 
two  classes,  the  simple  and  complicated  ;  comprehending  under  the  former 
term  those  lesions  which,  however  extensive,  produce  only  inflammation,  and 
under  the  latter  those  which  cause  the  death  of  the  parts,  either  on  the  instant, 
or  within  a  short  time  after  their  infliction. 

Burns  are  most  common  in  winter,  among  the  poorer  classes,  who  are  very 
'  liable  to  have  their  clothes  set  on  fire  in  consequence  of  the  manner  in  which 
they  crowd  around  the  hearth  and  grate  to  keep  themselves  warm.  Women, 
on  account  of  the  peculiarity  of  their  occupation,  are  more  subject  to  them 
than  men,  and  children  than  grown  persons.  Blacksmiths,  plumbers,  glass- 
blowers,  and  foundry  men  are  particularly  exposed  in  this  way.  The  intro- 
duction of  gas  and  camphene  has  been  a  fruitful  source  of  these  accidents. 
Scalds,  on  the  other  hand,  are  most  common  in  kitchens,  breweries,  in  differ- 
ent kinds  of  factories,  especially  soap  and  candle,  and  in  all  places  where 
steam  is  employed,  whether  for  domestic  or  public  purposes.  On  our  western 
waters,  where  steamboat  explosions  are  of  frequent  occurrence,  many  persons 
are  annually  destroyed  by  the  effects  of  hot  water.  Those  parts  of  the  body 
which  are  habitually  exposed,  as  the  hajids  and  face,  are  most  liable  to  suffer 
both  from  burns  and  scalds,  especially  the  latter,  steam  often  penetrating  the 
clothes  in  every  direction.  Dry  and  moist  flame,  hot  water,  and  steam  often 
enter  the  mouth  and  throat,  producing  violent,  if  not  fatal,  effects.  A  heated 
iron  has  been  known  to  be  thrust  up  the  rectum  for  the  purpose  of  homicide, 
as  in  the  famous  case  of  Edward  II. 

It  is  well  known  that  different  agents  possess  different  degrees  of  capacity 
for  caloric,  and  that,  consequently,  they  are  capable  of  producing  different 
effects  when  brought  in  contact  with  the  living  tissues.  Thus,  experience 
has  shown  that  boiling  metal  will  cause  a  more  severe  impression  than  boiling 
oil,  and  boiling  oil  than  boiling  water.  The  intensity  of  the  injury,  however, 
is  not  always  in  proportion  to  the  relative  capacity  of  the  substance  for  heat ; 
for  it  is  well  ascertained  that  copper  will,  other  things  being  equal,  occasion 
a  more  violent  effect  than  iron,  although  the  latter  possesses  a  greater  capa- 
city for  caloric.  This  fact  can  be  explained  only  on  the  assumption  that 
some  articles  are  not  only  better  conductors  of  heat  than  others,  but  that 
they  adhere  more  firmly  to  the  surface,  thus  favoring  its  protracted  extrication. 
Alcohol  and  ether,  from  their  great  volatility,  usually  produce  only  superfi- 
cial burns. 

In  the  milder  forms  of  these  accidents  there  is  merely  an  erythematous 
appearance  of  the  skin,  such  as  may  readily  be  produced  by  exposing  the 
back  of  the  hand  for  a  few  moments  to  a  stove,  or  by  applying  hot  water  to 
it.  The  discoloration  is  usually  very  temporary,  but  at  times  it  is  more  per- 
manent, lasting  for  a  number  of  hours,  and  being  perhaps  soon  followed  by 
slight  vesication.  The  pain  is  of  a  smarting,  pungent  character,  but  compa- 
ratively trifling,  and  soon  goes  off.     The  constitution  remains  unaffected. 

The  application  of  heat,  whether  dry  or  moist,  unless  sufficient  instantly 
to  destroy  the  vitality  of  the  part,  or  so  slight  as  to  make  only  the  most  super- 
ficial and  transient  impression,  is  always  speedily  followed  by  an  evolution  of 
vesicles,  containing  a  thin,  watery  fluid,  identical  with  the  serum  of  the  blood, 
from  which  it  is  derived.  When  the  vesicles  are  more  slow  in  forming,  as 
when  they  are  the  product  of  the  resulting  inflammation  rather  than  of  the 
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immediate  effect  of  the  caloric,  their  contents  are,  in  general,  partly  fluid  and 
partly  solid,  the  latter  consisting  either  of  lymph  or  of  fibro-albuminona 
matter.  Their  volume  varies  from  that  of  a  pin-head  up  to  that  of  a  list, 
their  number  being  usually  in  an  inverse  ratio  to  their  dimensions.  Cases 
are  occasionally  met  with  where  the  epidermis  nearly  of  a  whole  limb,  or  the 
greater  portiou  of  the  trunk,  is  elevated  into  one  enormous  blister,  establish- 
ing a  most  frightful  drainage  upon  the  blood. 

The  surface  around  the  vesicles  is  of  a  scarlet  color,  more  or  less  tumefied, 
and  exquisitely  tender  on  pressure,  or  on  exposure  to  the  atmosphere.  The 
pain  is  of  a  burning,  scalding  character,  and  so  severe  as  to  cause  the  most 
intense  agony.  The  part  rapidly  swells,  feeling  stiff  and  tense,  and  the  pain 
assumes  a  throbbing  character.  Well-marked  constitutional  symptoms  are 
always  present,  especially  if  the  lesion  is  at  all  extensive,  and  the  patient 
may  be  delirious,  excessively  restless,  and  intensely  thirsty. 

These  injuries  are  said  to  be  complicated  when  they  are  attended  with  the 
destruction  of  the  vitality  of  the  part,  or  some  other  serious  lesion,  as  a  wound, 
fracture,  or  dislocation.  The  loss  of  life  may  be  limited  to  the  skin  and 
subjacent  cellular  tissue,  or  it  may  extend  much  deeper,  involving  muscle, 
aponeurosis,  vessel,  nerve,  and  bone  all  in  one  common  eschar.  Such  acci- 
dents are  never  produced  in  any  other  way  than  by  burns,  as  when  a  person 
falls  into  the  fire,  or  gets  his  limb  in  a  stove,  grate,  or  furnace.  Dreadful 
scalds,  however,  sometimes  occur  from  the  protracted  application  of  boiling 
fluids,  as  happens  now  and  then  in  breweries  and  soap  factories.  Under  such 
circumstances,  the  loss  of  vitality,  although  not  as  extensive  as  we  sometimes 
find  it  from  the  operation  of  dry  caloric,  is  yet  sufficient  to  be  productive  of 
the  most  terrible  ravages.  The  epidermis  comes  off  in  large  sheets,  no  vesi- 
cles exist,  or  only  around  the  border  of  the  injured  surface,  and  the  skin  is 
of  a  dirty  grayish,  cineritious,  or  yellowish  color,  sodden,  insensible,  and 
marked,  here  and  there,  by  a  purplish  line,  indicating  the  course  of  a  subcu- 
taneous vein. 

Besides  the  pain  which  invariably  attends  all  burns  and  scalds,  no  matter 
how  slight,  or  wheresoever  situated,  there  is  apt  to  be  more  or  less  constitu- 
tional disturbance,  coming  on  at  a  variable  period  after  the  accident ;  some- 
times immediately,  and  at  other  times  not  for  several  hours,  days,  or  weeks. 
When  the  injury  is  at  all  extensive,  the  patient  will  have  all  the  symptoms  of 
one  laboring  under  a  severe  shock.  He  will  feel  exceedingly  cold,  or,  per- 
haps, have  violent  rigors ;  the  pulse  will  be  small,  frequent,  and  feeble  ;  the 
respiration  will  be  oppressed ;  and  there  will  be  extreme  restlessness,  along 
with  great  thirst  and  sickness  a.t  the  stomach.  The  patient,  in  fact,  lies  in 
great  torture,  pale,  prostrated,  agonized.  Reaction  taking  place,  he  will 
have  violent  fever,  a  flushed  countenance,  and  a  quick,  frequent  pulse,  with  a 
tendency  to  delirium  ;  pain,  of  a  pungent,  burning  character,  forming  all  the 
while  a  prominent  symptom.  If  the  excitement  run  high,  there  will  be  danger 
of  over-action  in  the  part,  and  of  inflammation  of  some  of  the  internal  viscera, 
of  the  arachnoid  membrane,  and  of  the  mucous  lining  of  the  bowel.  Nume- 
rous cases  have  been  published  within  the  last  fifteen  years  going  to  show  that 
ulceration  of  the  duodenum  is  one  of  the  most  frequent  lesions  which  super- 
vene upon  scalds  and  burns  of  the  cutaneous  surface;  and,  in  the  more  chronic 
forms  of  these  accidents,  the  same  disease  is  sometimes  widely  diffused  over 
the  colon,  thus  accounting  for  the  profuse  and  obstinate  diarrhoea  which  is  so 
often  present  under  these  circumstances. 

Among  the  more  common  local  consequences  of  burns  and  scalds  are,  the 
formation  of  vicious  scars,  the  adhesion  of  contiguous  surfaces  to  each  other, 
the  retraction  of  the  affected  parts,  anchylosis  of  the  joints,  and  various 
transformations  of  the  cicatricial  structures,  especially  the  keloid.  The  scars, 
which  are  often  of  frightful  extent,  and  horribly  disfiguring,  possess  an  ex- 
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Ticious  cicatrices  of  the  face  and  neck,  caused  \>j  a  burn. 


traordinary  contractile  power,  which  does  not  cease  for  a  long  time,  which  it 
is  almost  impossible  to  counteract,  and  which  frequently  draws  out  of  place 
every  tissue  that  is  brought 

under  its  influence,  bone  not  Fig.  186. 

excepted.  Owing  to  this  cir- 
cumstance, the  chin  is  occa- 
sionally drawn  down  against 
the  sternum,  as  seen  in  fig. 
186,  and  the  lower  maxilla 
singularly  changed  in  shape. 
The  fingers  may  be  retracted 
like  claws,  or  literally  buried 
in  the  palm,  the  hand  thrown 
back  at  a  right  angle  with  the 
wrist,  or  the  forearm  drawn 
up  against  the  arm,  which  is 
itself,  perhaps,  firmly  pinioned 
to  the  side.  Similar  effects 
occur  in  the  inferior  extrem- 
ity. Thus,  the  foot  is  some- 
times tied  to  the  forepart  of 
the  leg,  and  the  leg  to  the  pos- 
terior surface  of  the  thigh.  In 
neglected  burns  of  the  hand, 
the  fingers  are  often  united 
to  each  other,  so  as  to  give 
them  a  webbed  appearance. 

Burns  and  scalds  are  among  the  most  dangerous  of  accidents.  If  at  all 
extensive,  they  often  terminate  fatally  from  mere  shock  of  the  system,  without, 
perhaps,  even  the  slightest  attempt  at  reaction  ;  or,  if  reaction  should  occur, 
life  may  afterwards  be  assailed  by  inflammation  of  some  internal  organ  ;  or 
death  may  take  place  at  a  more  remote  period,  in  consequence  of  the  second- 
ary effects  of  the  lesion.  A  superficial  injury  of  this  kind  is  generally  danger- 
ous in  proportion  to  its  extent.  Thus,  a  scald  involving  an  entire  limb  or 
the  greater  portion  of  the  trunk,  although  merely  affecting  the  external  layer 
of  the  true  skin,  is  always  a  most  serious  accident,  liable  to  be  followed  by 
the  worst  results.  On  the  other  hand,  the  danger  is  hardly  less  when  the 
lesion  is  very  deep,  although  it  may  not  be  more  than  a  few  inches  in  diameter. 
When  depth  and  great  extent  of  surface  are  combined,  the  chances  are  that 
death  will  occur  without  reaction,  or,  at  all  events,  soon  after  reaction  has 
taken  place,  from  constitutional  irritation.  A  prognosis,  therefore,  should 
not  be  given  without  due  regard  to  these  circumstances. 

These  injuries,  moreover,  are  more  dangerous  in  infants  and  children  than 
in  adults,  on  account  of  the  greater  susceptibility  of  their  nervous  system. 
Old  persons,  too,  are  very  intolerant  of  them,  and  are  liable  to  suffer  severely, 
both  primarily  and  secondarily.  Pregnant  females  occasionally  abort  from 
their  effects  ;  and  in  the  intemperate  they  often  lead  to  the  development  of 
delirium  tremens  and  other  distressing  symptoms.  A  burn  on  the  neck  and 
scalp  is  liable  to  cause  arachnitis  ;  of  the  chest,  inflammation  of  the  lung 
and  pleura  ;  of  the  abdomen,  peritonitis  and  enteritis.  Finally,  a  patient, 
after  having  manfully  struggled  against  ebb  and  tide,  as  it  were,  for  weeks 
and  months,  may  finally  be  worn  out  by  profuse  discharge  and  hectic  irrita- 
tion. 

Treatment. — The  indications  in  the  treatment  of  these  lesions  are,  first,  to 
produce  reaction  and  calm  the  system  ;  secondly,  to  limit  the  resulting  inflam- 
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mation  ;  thirdly,  to  promote  the  slouching  process,  when  death  "has  taken 
place,  and  to  favor  the  development  of  granulations;  fourthly,  to  moderate 
contraction,  and  prevent  anchylosis ;  and,  lastly,  to  sustain  the  strength  dur- 
ing the  wasting  effects  consequent  upon  the  protracted  suffering  which  so 
often  occurs  when  the  patient  has  escaped  from  the  primary  effects  of  these 
^injuries. 

To  raise  the  system  from  the  depression  or  collapse  into  which  it  so  fre- 
quently sinks,  even  in  comparatively  slight  burns  and  scalds,  immediate  re- 
course should  be  had  to  the  exhibition  of  a  full  anodyne,  along  with  hot 
toddy,  ammonia,  sinapisms  to  the  extremities,  and  artificial  warmth.  The 
quantity  of  morphia,  or  whatever  form  of  opium  may  be  used,  should  be  at 
least  double  what  it  is  in  ordinary  accidents,  the  system  being  always,  under 
these  circumstances,  uncommonly  tolerant  of  the  medicine.  A  large  dose 
will  not  only  be  conducive  to  speedy  reaction,  but  will  greatly  assist  in  allay- 
ing pain  and  calming  the  system.  If  the  shock  has  been  unusually  severe,  it 
may  be  necessary,  in  addition  to  these  means,  to  use  stimulating  injections 
and  to  rub  the  spine  with  some  irritating  lotion.  In  the  child  and  old  man, 
care  is  taken  not  to  urge  on  the  reaction  too  rapidly,  or  to  give  opium  with- 
out a  certain  degree  of  caution,  lest  the  subsequent  excitement  should  over- 
tax the  enfeebled  brain  and  heart,  thereby  leading  to  visceral  effusion.  As 
the  circulation  comes  up,  the  stronger  stimulants  are  gradually  withdrawn, 
the  more  simple  alone  being  now  trusted  to  for  relief. 

The  second  indication  is  to  moderate  the  resulting  inflammation.  With 
this  view  various  remedies  may  be  employed  ;  but  what  these  remedies  ought 
to  be  is  a  point  respecting  which  there  is  still  much  contrariety  of  sentiment; 
nor  is  it  at  all  probable  that  the  question  will  soon  be  settled  one  way  or 
another.  In  the  milder  forms  of  these  accidents  the  practitioner  can  hardly 
go  amiss  if  he  employs  almost  any  of  the  numerous  articles  that  have  been 
recommended  by  the  profession  and  the  people.  He  will  find  that,  at  one 
time,  the  part  and  system  are  most  comforted  by  cold  applications,  and,  at 
another,  by  warm  ;  that  to-day  the  one  is  borne  best,  and  the  other  to-mor- 
row ;  that  one  patient  is  benefited  by  an  ointment,  and  another  by  a  lotion ; 
that  in  one  case  he  may  use  moist  applications  with  most  advantage,  and  in 
another  dry  ;  in  short,  that  the  utmost  diversity  obtains  in  regard  to  the 
tolerance  of  this  remedy  or  that.  I  am  sure  that  the  force  of  these  remarks 
must  often  have  been  felt  by  every  one  at  all  extensively  engaged  in  the 
practice  of  surgery.  It  is  not  surprising,  therefore,  as  was  stated  at  the 
opening  of  this  section,  that  there  should  still  be  such  a  diversity  of  sentiment 
in  relation  to  the  proper  management  of  these  accidents. 

Cold  applications  are  chiefly  adapted  to  very  young,  robust  subjects,  during 
the  heat  of  summer,  but  even  then  they  should"  not  be  resorted  to  without 
great  care,  for  fear  of  internal  congestion  and  effusion.  The  proper  plan  is 
to  use  them  only  so  long  as  they  are  grateful  and  soothing  to  the  system,  and 
to  discontinue  them  the  moment  they  are  found  to  be  disagreeable.  They  may 
consist  simply  of  cold  water,  spirits  and  water,  or  weak  solutions  of  acetate  of 
lead  ;  and  the  same  articles  may  be  applied  warm,  care  being  taken,  when  the 
one  class  follows  the  other,  that  the  transition  is  gradual  and  gentle,  not  sudden 
and  violent.  If  the  lesion  be  very  slight,  the  surface  may  be  covered  with 
poultices  of  scraped  potato,  apple,  turnip,  starch,  arrowroot,  or  slippery  elm ; 
carded  cotton  ;  saturnine  unguents;  or  cloths  wet  with  soap  liniment,  or  a 
f  liniment  made  of  lime-water  and  linseed  oil.  The  latter  constitutes  the  famous 
application  so  much  used  at  the  Carron  Iron  Works  in  Scotland  ;  it  is,  how- 
ever, exceedingly  filthy  and  disgusting,  and  should  therefore  be  discarded 
from  genteel  practice.  Carded  cotton,  an  American  remedy,  has  always 
stood  high  in  the  estimation  of  the  public,  and  there  are  few  articles  that  are 
more  constantly  or  more  advantageously  employed  in  the  treatment  of  burns 
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and  scalds.  A  remedy  from  which  I  have  often  derived  signal  benefit  in  the 
milder  varieties  of  these  affections  is  the  dilute  tincture  of  iodine,  in  the  pro- 
portion of  one  part  to  two  of  alcohol.  It  is  only  applicable,  however,  when 
the  skin  is  unbroken. 

In  my  own  practice,  I  have  experienced  the  most  signal  benefit  in  the 
treatment  of  burns  and  scalds  from  carbonate  of  lead,  in  the  form  of  white 
paint;  and  in  1845  I  called  the  attention  of  the  profession  to  the  subject  in 
a  short  article  inserted  in  Dr.  Bell's  Bulletin  of  Medical  Science.  Numerous 
observations  made  since  that  time  have  only  served  to  confirm  the  views  then 
expressed.  From  its  great  efficacy,  and  the  readiness  with  which  it  can 
usually  be  employed,  this  mode  of  treatment  deserves  to  come  into  more 
general  use.  It  is  not  applicable  merely  to  the  milder  forms  of  burns  and 
scalds,  but  it  may  often  be  advantageously  used,  no  matter  what  may  be  the 
extent  or  depth  of  the  injury. 

As  the  lead  of  the  shops  is  very  stiff,  and,  consequently,  unfit  for  use,  my 
invariable  plan  is  to  incorporate  with  it  a  sufficient  quantity  of  linseed  oil  to 
make  it  of  the  consistence  of  thick  cream.  Thus  prepared,  the  affected  sur- 
face is  thickly  and  thoroughly  coated  with  it  by  means  of  a  large  camel-hair 
pencil,  a  soft  mop,  or  a  small  paint-brush.  If  vesicles  exist,  their  contents 
are  evacuated  with  a  fine  needle,  and  the  parts  are  well  dried ;  otherwise,  the 
lead  will  not  adhere.  The  dressing  is  completed  by  covering  the  painted 
surface  with  a  layer  of  carded  cotton,  or  a  piece  of  old  muslin  or  linen,  sup- 
ported by  a  moderately  firm  roller.  In  mild  cases,  one  application  of  this 
kind,  allowed  to  remain  on  four  or  five  days,  will  usually  suffice  to  effect  a 
cure.  In  the  more  severe  forms  of  the  lesion,  on  the  contrary,  a  considerable 
number  may  be  required.  Whenever  the  dressings  become  stiff  or  saturated 
with  secretions,  they  should  be  removed,  others  being  immediately  substituted. 

I  have  never  witnessed  any  bad  effects  from  white  lead  paint,  applied  as 
here  stated,  although  I  have  used  it  very  freely  in  quite  a  number  of  cases. 
In  one  instance,  that  of  a  negro  girl,  sixteen  years  of  age,  who  had  a  most 
severe  and  extensive  burn  of  the  neck,  chest,  and  abdomen,  I  maintained  the 
application  upwards  of  five  weeks,  consuming  more  than  a  quart  of  the  lead, 
without  observing  the  slightest  injury.  In  short,  my  experience  induces  me 
to  believe  that  the  treatment  is  perfectly  safe  in  all  cases,  whatever  may  be 
the  extent  or  depth  of  the  lesion,  or  the  age  of  the  patient.  Where  a  coun- 
ter-poison, however,  is  deemed  necessary,  it  will  be  readily  found  in  the  occa- 
sional exhibition  of  a  dose  of  sulphate  of  magnesia,  which,  while  it  keeps  the 
bowels  in  a  soluble  state,  combines  with  the  lead,  forming  an  inert  sulphate. 

White  lead  paint  probably  produces  its  good  effects  in  two  ways  :  first,  by 
forming  a  varnish  to  the  affected  surface;  and,  secondly,  by  directly  obtunding 
its  nervous  sensibility.  In  many  cases,  it  acts  literally  like  a  charm  ;  the 
patient,  in  a  few  moments,  becoming  perfectly  calm,  and  passing,  as  it  were, 
from  torment  into  Elysium. 

Professor  T.  G.  Richardson,  of  New  Orleans,  has  recently  employed  with 
excellent  effect  the  subnitrate  of  bismuth  in  the  treatment  of  burns  and  scalds, 
his  experience  inducing  him  to  give  it  a  decided  preference  over  white  lead. 
His  mode  of  using  it  is  to  rub  the  bismuth  in  a  mortar  with  a  sufficiency  of 
glycerin  to  convert  it  into  a  thick  paint,  which  is  then  freely  spread  upon  the 
affected  surface  with  a  suitable  brush,  the  parts  being  afterwards  covered 
with  carded  cotton,  retained  by  a  roller.  In  the  milder  forms  of  the  accident 
a  single  application  often  effects  a  cure. 

In  Boston,  a  plan  of  treating  burns  and  scalds  is  used  with  much  advan- 
tage, consisting  of  the  application  of  a  thick  coating  of  mucilage  of  gum 
Arabic,  which  is  immediately  after  well  dusted  with  dry  powder,  the  whole 
forming  a  complete  defence  to  the  raw  surface  beneath.  Mr.  Meadows,  of 
London,  has  recently  recommended,  for  a  similar  purpose,  a  mixture  of  col- 
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lodion  and  castor  oil,  in  the  proportion  of  two  parts  of  the  former  to  one  of 
the  latter.  The  preparation,  which  may  be  kept  ready  for  use  for  any  length 
of  time  in  an  air-tight  bottle,  is  applied  by  means  of  a  camel-hair  brush,  and 
is  speedily  converted  into  a  firm,  adherent  covering,  the  thickness  of  which 
may  afterwards  be  increased  if  deemed  proper.  In  the  more  simple  forms  of 
scalds  and  burns,  the  application  of  glycerin  is  occasionally  very  beneficial. 

Where  a  stimulant  effect  is  required,  as  when  the  parts  are  in  a  condition 
verging  upon  gangrene,  the  most  eligible  dressing,  perhaps,  is  Kentish's 
ointment,  composed  of  one  ounce  of  basilicon  ointment  and  one  drachm  of 
spirits  of  turpentine,  and  spread  upon  strips  of  old  muslin,  bound  on  lightly 
by  a  roller ;  or,  instead  of  this,  the  surface  may  be  carefully  pencilled  with  a 
weak  solution  of  nitrate  of  silver,  nitric  acid,  or  acid  nitrate  of  mercury,  and 
then  covered  with  a  yeast,  port  wine,  or  tannin  poultice. 

Along  with  these  means,  proper  attention  is  paid  to  the  state  of  the  con- 
stitution, the  bowels  are  maintained  in  a  soluble  state,  diaphoretics  are 
given  to  restore  the  functions  of  the  skin,  and  the  diet  is  carefully  adapted 
to  the  emergencies  of  the  particular  case.  The  internal  organs,  particularly 
the  brain  and  lungs,  are  sedulously  watched,  the  avenues  to  disease  being 
guarded  by  leeches  and  other  suitable  remedies  for  preventing  inflammation. 

If,  despite  the  utmost  care  and  attention,  the  injury  terminates  in  mortifi- 
cation, or  if  the  vitality  of  the  parts  was  destroyed  in  the  first  instance,  an 
effort  should  be  made  to  check  its  further  progress,  and  to  promote  the  sepa- 
ration of  the  sloughs.  The  most  suitable  remedies  for  this  object  are  such 
as  are  in  use  for  ordinary  gangrene.  Fetor  is  corrected  with  the  chlorides. 
If  the  sloughs  are  very  firm,  the  knife  may  be  used,  but  not  without  the  greatest 
caution,  lest  pain  and  hemorrhage  be  induced. 

As  soon  as  the  sloughs  have  dropped  off,  the  indication  is  to  promote  the 
development  of  granulations;  a  circumstance  which  often  requires  much  judg- 
ment and  practical  skill.  The  best  remedies  are  the  warm  water-dressing, 
with  the  use  of  a  very  weak  solution — not  more  than  two  drops  to  the  ounce 
of  water — of  nitric  acid.  Sometimes  the  calamine  cerate  is  very  soothing, 
and  seems  to  do  good  when  almost  everything  else  fails.  If  the  granulations 
manifest  a  tendency  to  become  exuberant,  as  they  are  very  apt  to  do,  they 
must  be  repressed  with  the  scissors,  nitrate  of  silver,  and  systematic  compres- 
sion, tonics  being  given  to  support  the  system.  Cases  occur  in  which  these 
bodies  are  rendered  exquisitely  sensitive,  the  slightest  touch  being  followed 
by  the  most  lively  pain.  We  usually  find  that  this  condition  is  attended  with 
an  irritable  state  of  the  constitution,  and  that,  consequently,  it  requires  some- 
thing more  than  mere  topical  medication  to  get  rid  of  it.  A  judicious  course 
of  anodynes  and  tonics,  with  the  occasional  application  of  nitrate  of  silver, 
and  the  constant  use  of  an  elm  poultice,  constitutes  the  proper  treatment. 
Occasionally,  no  local  remedy  is  so  soothing  as  white  lead  paint.  Whatever 
means  may  be  employed,  it  will  be  found  that  they  will  require  to  be  frequently 
varied ;  as  one  loses  its  effects  another  taking  its  place. 

To  obviate  deformity  constitutes  the  fourth  indication  in  the  treatment  of 
these  injuries.  The  points  to  be  attended  to  are  threefold  :  first,  to  prevent 
adhesions  between  contiguous  surfaces  ;  secondly,  to  counteract  the  tendency 
to  vicious  contraction  ;  and,  thirdly,  to  obviate  anchylosis. 

Allusion  has  already  been  made  to  the  tendency  which  contiguous  surfaces 
have  to  unite  to  each  other  during  the  progress  of  these  accidents.  This 
tendency  is  not  confined  to  the  fingers  and  toes,  but  is  exhibited  also  in  other 
parts  of  the  body,  as  between  the  arm  and  trunk,  the  two  labia,  the  thigh  and 
scrotum,  the  ear  and  scalp.  Whenever  it  appears,  it  must  be  carefully  coun- 
teracted by  the  use  of  the  bandage  and  the  interposition  of  lint,  aided,  if  need 
be,  by  splints.  It  does  no  credit  to  a  surgeon  to  send  forth  his  patient,  after 
the  completion  of  cicatrization,  with  webbed  hands  and  feet,  or  with  his  arms 
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pinioned  to  the  side  of  the  chest,  although  such  occurrences  are  not  always 
entirely  avoidable. 

The  disposition  to  contraction  in  burns  and  scalds  attended  with  loss  of 
substance  is  always  great,  and  is  often  productive  of  the  most  frightful  de- 
formity. To  counteract  this  disposition,  recourse  should  be  had,  early  in  the 
treatment,  to  carved  splints  and  tin  cases,  judiciously  applied,  and  steadily 
used,  not  only  until  the  parts  are  well,  but  for  a  long  time  afterwards;  ex- 
perience having  shown  that  the  tendency  to  contraction  continues  for  mouths, 
if  not  years,  after  the  completion  of  the  cicatrization. 

If,  from  neglect,  mismanagement,  or  unavoidable  circumstances,  the  con- 
traction has  seriously  impaired  the  usefulness  of  the  part,  or  greatly  marred 
the  person's  beauty,  relief  should  be  attempted  by  the  division  of  the  offend- 
ing cicatrice,  or,  perhaps,  by  its  excision,  the  raw  edges  being  afterwards 
united  by  suture,  or  adapted  to  a  flap  of  integument  from  the  neighborhood. 

This  operation,  constituting  what  is  termed  dermoplasty,  should  not,  how- 
ever, be  undertaken  without  due  preparation  of  the  system,  for  it  will  readily 
be  observed  that  when  the  cicatrice  is  very  large,  two  most  extensive  wounds 
will  be  made,  thus  inflicting  a  violent  shock  upon  the  constitution,  extremely 
liable  to  be  followed  by  erysipelas  and  a  low  form  of  fever,  under  which  the 
patient  might  easily  sink.  At  least  a  fortnight  should  be  spent  in  this  kind 
of  preliminary  treatment. 

The  operation  should  be  performed  while  the  patient  is  under  the  influence 
of  chloroform,  and  great  care  should  be  taken  to  dissect  out  every  particle  of 
the  modular  tissue.  To  accomplish  this,  the  surgeon  is  sometimes  obliged 
to  pass  deeply  among  important  vessels  and  nerves,  which  must,  of  course, 
not  be  interfered  with.  In  conducting  such  an  operation  about  the  neck,  the 
precaution  must  be  used  of  preventing  the  entrance  of  air  into  the  veins. 
The  bleeding  which  attends  the  excision  of  the  cicatrice  is  generally  trifling, 
and  is  easily  arrested  by  torsion  :  when  the  ligature  is  unavoidable,  it  should 
be  brought  out  at  the  nearest  point  of  the  wound,  or  through  a  small  open- 
ing in  the  transplanted  integument. 

The  skin  for  filling  up  the  gap  left  by  the  removal  of  the  inodular  tissue, 
should  always  be  taken  from  the  immediate  vicinity  of  the  part.  Thus,  in 
the  neck,  it  is  usually  obtained  from  the  shoulder  or  top  of  the  chest,  and, 
when  the  wound  is  very  large,  two  flaps  are  generally  made,  one  on  each  side, 
the  object  being  to  guard  against  sloughing  from  inadequate  nutrition.  Due 
allowance  must  always  be  made  for  shrinkage.  Hence,  the  flap  should  inva- 
riably be  at  least  from  one-fourth  to  one-third  larger  than  the  wound,  have  a 
good  broad  pedicle,  and  be  well  stitched  in  its  new  position,  although  care 
must  be  taken  not  to  place  the  sutures  too  near  each  other  for  fear  of  embar- 
rassing the  circulation.  The  central  portions  of  the  flap  must  be  loosely 
confined  with  adhesive  strips,  and  the  edges  covered  with  charpie,  soaked  in 
oil.  The  wound  made  by  the  transplantation  of  the  integument  is  immedi- 
ately closed  in  the  usual  manner.  The  parts  are  kept  perfectly  at  rest,  being 
immovably  fixed  by  suitable  apparatus,  and  the  case  is  afterwards  managed 
according  to  the  general  principles  of  plastic  surgery. 

The  results  of  this  operation  have  been  much  lauded;  I  have  not,  however, 
I  must  confess,  much  confidence  in  its  ultimate  efficacy,  experience  having 
taught  me  that,  sooner  or  later,  the  deformity  is  sure  to  return,  though  not 
always  in  its  original  extent.  I  have  seen  enough  of  these  procedures,  both 
in  my  own  practice  and  in  that  of  others,  to  convince  me  that  they  ought  not 
to  be  classed  among  the  triumphs  of  surgery.  It  is  only  when  the  cicatrice 
is  very  soft  and  superficial  that  they  hold  out  any  prospect  of  a  very  favorable 
result.  When  the  contraction  affects  the  muscles,  tendons,  fibrous  membranes, 
and  bones,  forcing  them  out  of  their  natural  shape  and  position,  the  art  of 
surgery  can  be  of  no  avail. 
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Joints  often  become  involved  during  the  progress  of  burns  aud  scalds, 
either  from  direct  inflammation,  or  in  consequence  of  the  contraction  of  neigh- 
boring muscles,  tendons,  and  aponeuroses.  The  parts  are  carefully  watched, 
being  moved  from  time  to  time,  and  constantly  retained  in  splints,  until  all 
tendency  to  anchylosis  has  ceased. 

Finally,  the  secondary  constitutional  irritation  and  drainage,  so  common, 
and  so  hazardous  in  the  more  severe  forms  of  these  accidents,  must  be  met 
by  stimulants,  tonics,  and  anodynes,  along  with  a  nutritious  diet,  and  exercise 
in  the  open  air.  The  wasting  diarrhoea,  which  is  so  often  present,  must  be 
checked  with  opium  and  astringents,  of  which  acetate  of  lead  and  sulphate 
of  zinc  deserve  particular  mention,  the  former  being  given  in  two,  and  the 
latter  in  one  grain  doses,  with  half  a  grain  of  opium,  three  times  in  the 
twenty-four  hours.  Night-sweats  are  controlled  with  quinine  and  elixir  of 
vitriol. 

Secondary  amputation  may  be  rendered  necessary,  when,  an  attempt  having 
been  made  to  save  the  part,  death  is  likely  to  happen  from  the  excessive  dis- 
charge and  hectic  irritation ;  or  when  the  part  is  found  not  ouly  to  be  useless 
but  to  be  greatly  in  the  way  of  the  patient's  comfort  and  convenience. 


SECT.  VI. — FROST-BITE  AND  CHILBLAIN. 

Man,  as  is  well  known,  possesses  in  an  eminent  degree  the  faculty  of  resist- 
ing the  influence  of  physical  agents.  His  constitution  is  able  to  bear  almost 
any  amount  of  heat  and  cold,  provided  the  transition  from  the  one  to  the 
other  is  not  too  great  or  sudden,  and  that  he  himself  is  at  the  time  in  the  full 
enjoyment  of  his  bodily  powers.  The  experiments  of  Fordyce,  Blagden,  and 
others,  show  what  an  amount  of  artificial  heat  may  be  endured  without  entail- 
ing any  serious  effects,  and  the  experience  of  travellers,  as  Banks,  Solander, 
and  Kane,  is  equally  decisive  in  regard  to  his  capacity  of  withstanding  the 
effects  of  low  degrees  of  temperature.  It  is  only,  or  chiefly,  when  the  alter- 
nation from  heat  to  cold  is  very  rapid,  or  when  the  application  of  cold  is 
made  in  a  very  concentrated  form,  upon  a  part  of  the  body  whose  circulation 
is  naturally  very  languid,  that  severe  consequences  are  apt  to  ensue.  Baron 
Larrey,  who  enjoyed  extraordinary  opportunities  of  studying  the  effects  of 
cold,  during  Bonaparte's  celebrated  retreat  from  Russia,  was  forcibly  struck 
with  the  little  suffering  which  the  soldiers  experienced  when  exposed  even  for 
several  successive  days  to  the  influence  of  a  very  low,  dry,  uniform  tempera- 
ture. Thus,  after  the  battle  of  Eylau,  although  the  mercury  had  fallen  fifteen 
degrees  below  zero  of  Reaumur's  thermometer,  none  of  the  French  troops 
complained  of  frost-bite,  notwithstanding  many  of  them  had  remained  in  the 
snow,  in  an  almost  inactive  state,  for  upwards  of  twenty-four  hours.  Pre- 
sently, however,  a  fall  of  sleet  coming  on,  during  which  the  temperature  rose 
suddenly  from  eighteen  to  twenty  degrees,  immense  numbers  of  those  who  had 
been  exposed  began  to  suffer  from  the  effects  of  cold,  consisting  principally 
in  sharp,  pricking  pains  in  the  remote  parts  of  the  body,  especially  in  the 
feet,  and  in  a  disagreeable  sense  of  numbness  and  weight.  Severe  swelling 
soon  followed ;  the  skin  assumed  a  dusky,  reddish  appearance ;  the  joints 
became  stiff  and  insensible ;  feeling  and  warmth  rapidly  diminished ;  and 
black  spots  formed  on  the  roots  of  the  toes  and  on  the  back  of  the  foot, 
announcing  the  occurrence  of  gangrene,  the  extremity  looking  dry  and  shri- 
velled, as  in  chronic  mortification.  It  was  observed  that  those  who  had 
warmed  themselves  at  fires  suffered  more  severely  than  those  who  had  been 
more  discreet  in  this  respect. 

Frost-bite  was  very  prevalent  among  the  English  troops  during  their  first 
winter  in  the  Crimea,  and  the  French  suffered  in  still  larger  numbers,  as  well 
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as  more  severely.  The  habit  which  the  men  had  of  sleeping  in  their  wet 
boots,  at  one  time  almost  universal,  contributed  greatly  to  its  production,  wet 
and  cold  combined  diminishing  the  circulation  and  vitality  of  the  feet  and 
toes.  On  the  21st  of  January,  1855,  when,  according  to  Dr.  Macleod,  the 
thermometer  stood  at  5°,  no  less  than  2500  cases  of  frost-bite  were  admitted 
into  the  French  ambulances,  and  of  these  800  died,  death  in  many  having  no 
doubt  been  expedited  by  the  effects  of  erysipelas,  pyemia,  and  hospital  gan- 
grene. 

The  first  effect  of  dry,  cold  air  is  a  sense  of  numbness  and  weight  with  a 
peculiar  prickling  or  tingling,  and  an  afflux  of  blood  to  the  surface,  giving  it 
a  lively  reddish  appearance.  If  the  impression  be  maintained  for  any  length 
of  time,  the  parts  become  stiff  and  perfectly  insensible ;  and  the  blood,  re- 
treating from  the  surface,  leaves  it  of  a  pale,  whitish  aspect,  contrasting 
strikingly  with  the  previous  discoloration.  When  the  cold  is  intense,  and 
suddenly  applied,  so  as  speedily  to  overwhelm  the  parts,  the  surface  occa- 
sionally exhibits  a  mottled  appearance,  depending  upon  the  presence  of 
coagulated  blood  in  the  subcutaneous  veins. 

The  effects  of  moist  cold  are  very  similar  to  those  of  dry  cold.  Upon 
immersing  the  hand,  for  instance,  in  iced  water,  there  is  generally  an  imme- 
diate rush  of  blood  to  the  surface,  and  a  decided  augmentation  of  its  color, 
soon  succeeded  by  an  unpleasant  tingling  sensation  and  a  marked  degree  of 
numbness.  By  and  by,  however,  the  surface  becomes  white,  the  skin  con- 
tracts, exquisite  pain  arises,  and  the  whole  limb  sensibly  shrinks.  There  is 
thus,  in  fact,  no  essential  difference  in  regard  to  the  effects  of  these  two 
varieties  of  cold ;  and  the  reader  cannot  fail  to  observe  how  closely  the  first 
impressions  of  both  resemble  those  produced  by  the  application  of  artificial 
heat,  especially  in  its  dry  form. 

All  parts  of  the  body  are  liable  to  suffer  from  the  effects  of  cold ;  excepting, 
however,  those  rare  cases,  where  the  impression  has  been  maintained  for  an 
unusual  length  of  time,  the  toes,  feet,  heels,  fingers,  hands,  nose,  and  ears, 
together  with  the  lips  and  cheeks,  will  be  found  to  be  more  frequently  affected 
than  any  other  parts.  Accidents  of  this  description  are  most  common  among 
the  poorer  classes,  those  wretched  beings  whose  system  is  broken  down  by 
starvation,  intemperance,  and  every  kind  of  exposure  and  hardship,  calculated 
to  depress  the  vital  powers,  and  predispose  to  the  development  of  disease. 
Sailors  and  the  boatmen  on  our  lakes  and  rivers  are  particularly  prone  to  frost- 
bite, and  there  are  few  seasons  that  do  not  furnish  a  large  supply  of  such 
cases. 

The  primary  effects  of  cold  upon  the  general  system  are  those  of  an  agree- 
able stimulant ;  the  circulation  is  increased  in  force  and  frequency,  a  slight 
glow  pervades  the  surface,  and  the  individual  is  universally  exhilarated.  By 
and  by,  this  agreeable  feeling  is  changed  into  one  of  pain  and  torpor ;  the 
brain  is  oppressed  as  if  under  the  influence  of  a  powerful  narcotic;  the  whole 
body  is  cold  and  benumbed  ;  and  the  person,  overwhelmed  by  drowsiness,  is 
obliged  to  make  the  most  powerful  efforts  to  keep  awake.  If,  in  an  unlucky 
moment,  he  should  yield  to  his  inclinations,  away  from  friends  and  assistants, 
he  sleeps  to  wake  no  more ;  the  blood  rapidly  settles  in  the  internal  organs ; 
the  nervous  fluid  ceases  to  be  generated  ;  the  respiration  becomes  heavy  and 
stertorous,  and  death  takes  place  very  much  as  in  ordinary  apoplexy.  Should 
the  individual,  after  long  and  severe  exposure,  be  suddenly  brought  into  a  hot 
room,  or  placed  near  a  fire,  he  will  run  the  risk  of  speedily  perishing  from 
asphyxia,  brought  on  by  the  repulsion  of  the  blood  to  the  brain  and  lungs ; 
or,  should  he  survive  a  short  time,  the  frost-bitten  parts  will  be  seized  with 
gangrene,  the  spread  of  which,  as  observed  by  Larrey,  is  often  so  rapid  and 
striking  as  to  be  perceptible  by  the  eye. 

Such  are  some  of  the  more  important  local  and  constitutional  effects  of 
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cold,  when  applied  in  its  more  severe  and  protracted  forms.  As  just  seen, 
it  may  prove  destructive  both  to  the  part  and  system,  or,  reaction  taking 
place,  the  patient  may  recover,  although  he  will  be  likely  afterwards  to  suffer 
more  or  less  in  various  parts  of  the  body,  especially  the  feet,  ears,  nose,  and 
fingers,  from  the  secondary  effects  of  his  accidents,  which  are  often  as  dis- 
tressing to  him  as  they  are  perplexing  to  the  practitioner. 

The  treatment  of  frost-bite  requires  no  little  judgment  and  adroitness  to 
conduct  it  to  a  successful  issue.  The  great  indication  is  to  recall  the  affected 
parts  gradually  to  their  pristine  condition  by  restoring  circulation  and  sensi- 
bility, in  the  most  gentle  and  cautious  manner,  not  suddenly,  or  by  severe 
measures.  The  first  thing  to  be  done  is  to  immerse  the  part  in  iced-water, 
or  to  rub  it  with  snow,  the  friction  being  made  as  carefully  and  as  lightly  as 
possible,  lest  over-action  be  produced  in  a  part  necessarily  greatly  weakened. 
If  no  ice  or  snow  be  at  hand,  the  coldest  well  water  that  can  be  procured 
must  be  used  ;  and  if  immersion  be  inconvenient,  wet  cloths  are  applied, 
with  the  precaution  of  maintaining  the  supply  of  cold  and  moisture  by  con- 
stant irrigation.  Moderate  reaction  is  aimed  at  and  fostered.  All  warm 
applications,  whether  dry  or  moist,  are  scrupulously  refrained  from;  the 
patient  must  not  approach  the  fire,  immerse  his  limbs  in  hot  water,  or  be 
even  in  a  warm  room.  Attention  to  these  precepts  is  of  paramount  import- 
ance, and  should  on  no  account  be  disregarded,  since  its  neglect  would  be 
almost  certainly  followed  by  mortification  or  other  disastrous  consequences. 

As  soon  as  the  natural  temperature  has  been  in  some  degree  restored, 
slightly  stimulating  lotions  will  be  found  serviceable,  such  as  weak  solutions 
of  camphor,  soap  liniment,  or  tincture  of  arnica  with  the  addition  of  a  few 
drops  of  ammonia  to  each  ounce  of  fluid.  The  parts  are  placed  at  rest,  in 
an  easy  and  rather  elevated  position,  and  lightly  covered  with  a  blanket,  or, 
what  is  better,  exposed  to  the  warm  air  of  the  apartment,  there  being  now 
no  longer  any  necessity  of  keeping  the  patient  in  a  cool  room,  as  there  was 
in  the  earlier  stages  of  the  treatment.  Some  mild  cordial  may  now  also  be 
given  in  small  quantity,  and  the  patient  may  eat  a  little  warm  gruel  or 
panado.  If  the  local  reaction  threaten  to  be  severe,  it  must  be  checked  by 
astringent  and  cooling  lotions,  by  attention  to  position,  a  properly  regulated 
diet,  and  the  exhibition  of  a  purgative.  For  incipient  mortification,  conse- 
quent upon  cold,  the  best  remedy  is  dilute  tincture  of  iodine. 

Dr.  Hayes,  the  companion  of  Dr.  Kane  in  his  last  Arctic  voyage,  gives 
an  account  of  a  mode  of  treatment  of  frost-bite  pursued  by  the  Esquimaux, 
which  deserves  brief  mention,  although  it  does  not  differ  essentially  from  that 
just  laid  down.  A  native,  says  the  writer,  who  had  his  leg  frozen  above  the 
knee,  to  such  an  extent  that  it  was  stiff",  colorless,  and  apparently  lifeless,  was 
placed  in  a  snow-house  at  a  temperature  of  20°  below  zero.  The  parts  were 
now  bathed  with  ice-cold  water  for  about  two  hours,  and  then  enveloped  in 
furs  for  about  twice  that  period.  At  the  end  of  this  time  frictions  were 
commenced,  first  with  the  feathery  side  of  a  bird  skin,  and  then  with  snow, 
alternately  wrapping  the  limb  in  furs,  and  continuing  the  rubbing  for  nearly 
twenty-four  hours.  The  limb  was  now  carefully  covered,  and  the  tempera- 
ture of  the  room  elevated  by  lamps  above  zero.  On  the  third  day  the  man 
was  removed  to  his  own  house,  and  in  seventy  hours  he  was  able  to  walk 
about,  with  only  a  slight  frost-bite  on  one  of  his  toes. 

When  a  person  has  been  overpowered  by  cold,  or  is  nearly  frozen  to  death, 
the  attempts  at  restoration  must  be  conducted  upon  the  same  general  princi- 
ples as  when  he  is  suffering  merely  from  the  local  effects  of  cold ;  that  is,  he 
should  be  put  in  a  cool  room,  and  be  gently  but  efficiently  rubbed  with  flan- 
nel, wet  with  brandy,  spirits  of  camphor,  or  amraoniated  liniments,  gradually 
followed  by  dry  frictions  and  warm  covering.  If  he  can  swallow,  brandy 
should  be  given  by  the  mouth,  or  this  or  some  similar  article  should  be  throw  n 
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into  the  rectum  ;  stimulants  should  be  cautiously  applied  to  the  nose,  espe- 
cially snuff,  and  sinapisms  to  the  precordial  region,  the  stomach,  and  spine. 
As  the  circulation  and  respiration  improve,  the  temperature  of  the  apartment 
may  be  gently  elevated,  and  warm  broths,  or  wine-whey,  or,  what  is  better, 
warm  toddy,  administered.  The- efforts  at  resuscitation  should  not  be  discon- 
tinued too  soon,  since  they  have  occasionally  been  crowned  with  success  long 
after  all  reasonable  expectation  of  recovery  had  ceased.  The  practice  for- 
merly recommended  of  immersing  the  whole  body  in  cold  water,  under  these 
circumstances,  cannot  be  too  much  deprecated,  as  it  cannot  fail  to  prove  ex- 
ceedingly injurious. 

Pernio  or  chilblain. — The  secondary  effects  of  cold  are  usually  described 
under  the  name  of  pernio  or  chilblain,  and  there  are  several  varieties  of  form 
in  which  they  may  present  themselves,  as  the  erythematous,  ulcerated,  and 
gangrenous.  These  effects  may  supervene  upon  slight  exposure,  and  hence 
they  are  occasionally  met  with  among  our  better  class  of  citizens,  the  parts 
most  liable  to  suffer  being  the  toes,  heel,  instep,  ears,  nose,  and  fingers. 
They  are  usually  preceded  by  slight  vesication,  and  by  burning,  tingling  sensa- 
tions, as  if  the  surface  had  been  held  near  the  fire.  These  effects  may  soon 
subside,  or  they  may  prove  a  source  of  annoyance  for  many  months  ;  in 
general,  however,  they  are  of  a  transient  nature,  but  the  parts,  instead  of 
getting  completely  well,  remain  weak  and  congested,  and  are  liable  to  new 
attacks  of  suffering  from  the  slightest  causes.  Any  sudden  change  in  the 
weather  is  extremely  prone  to  bring  on  a  paroxysm  ;  the  affected  structures 
become  red,  or  of  a  dusky  purplish  hue,  swollen,  painful,  and  oedematous ; 
the  epidermis  is  often  raised  into  little  blisters,  distended  with  yellowish,  or 
sanguinolent  fluid  ;  and  there  are  few  cases  in  which  itching,  sometimes 
almost  insupportable,  is  not  a  prominent  symptom,  the  patient  feeling  as  if 
he  could  tear  the  parts  to  pieces. 

Ulcers  not  unfrequently  form,  as  an  effect  of  frost-bite  ;  generally  preceded 
by  slight  vesication,  they  are  superficial,  irritable,  and  indisposed  to  heal, 
the  discharge  being  of  a  thin,  ichorous  character  ;  the  parts  around  are  red, 
inflamed,  and  congested,  and  the  erosive  action  often  spreads  over  a  con- 
siderable surface.  In  some  cases  it  extends  very  much  in  depth,  and  may 
thus  ultimately  invade  a  neighboring  joint,  bone,  tendon,  or  muscle. 

Gangrene  is  more  frequently  a  primary  than  a  secondary  effect  of  frost-bite  ; 
the  affected  part  is  of  a  dark  brownish,  or  blackish  color,  cold,  insensible,  and 
exquisitely  fetid  ;  in  some  cases  the  slough  is  dry  and  shrivelled,  like  a  rotten 
pear,  in  others,  it  is  moist  and  expanded.  In  persons  of  weak  constitution, 
and  in  the  more  remote  parts  of  the  body,  where  the.  circulation  is  naturally 
very  feeble  and  languid,  it  often  spreads  to  a  considerable  extent;  but  in 
general  its  tendency  is  to  limit  itself  to  a  small  space.  When  considerable, 
it  may  invade  all  the  component  tissues  of  a  limb,  the  soft  parts  as  well  as 
the  bones  and  joints. 

Pernio  may,"  as  already  stated,  last  for  many  years,  alternately  disappear- 
ing and  recurring  under  the  slightest  local  and  constitutional  changes.  At- 
mospheric vicissitudes  generally  exercise  a  marked  influence  upon  these 
attacks,  the  patient  being  often  a  complete  barometer  ;  a  combination  of  cold 
and  moisture  is  particularly  prejudicial.  During  the  dry  weather  of  summer 
the  disease  not  unfrequently  goes  off  spontaneously,  but  is  sure  to  return  on 
the  approach  of  winter.  In  this  manner  life  may  be  rendered  perfectly  mis- 
erable, especially  when  the  chilblain  is  seated  in  the  feet,  the  patient  being 
hardly  ever  able  to  walk  about  with  any  degree  of  comfort  or  satisfaction. 

The  treatment  of  pernio  is  generally  too  little  regarded  by  the  practitioner, 
who,  knowing  that  it  never  endangers  life,  is  too  apt  to  overlook  its  just 
claims  to  his  sympathy.  Of  the  various  remedies  that  have  been,  from  time 
to  time,  recommended  for  its  relief,  those  that  are  of  a  slightly  stimulating 
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character  are  most  entitled  to  confidence.  The  milder  forms  of  the  disease 
may  often  be  promptly  relieved  by  immersion  of  the  part  in  cold,  or  ice 
water,  followed  by  a  pretty  strong  solution  of  acetate  of  lead  and  opium,  or, 
what  is  preferable,  the  dilute  tincture  of  iodine,  which,  on  the  whole,  I  have 
found  to  be  more  beneficial  than  any  other  article.  Sometimes  prompt  relief 
follows  the  application  of  carded  cotton,  soap  liniment,  spirits  of  camphor, 
or  some  other  stimulating:  embrocation. 

When  blisters  form  they  should  immediately  be  opened,  and  the  affected 
surface  freely  touched  with  solid  nitrate  of  silver,  or  painted  with  tincture  of 
iodine.  Not  unfrequently  excellent  effects  follow  the  use  of  the  dilute  citrine 
ointment,  or  ointment  of  the  oxide  of  zinc.  In  obstinate  cases  I  have  derived 
great  advantage  from  a  blister,  retained  until  thorough  vesication  was 
produced. 

The  gangrenous  form  of  pernio  must  be  treated  upon  general  principles. 
Fetor  is  allayed  by  the  chlorides,  and  sloughs  are  removed  as  they  become 
detached.  Amputation  is  refrained  from  until  there  is  a  well-marked  line  of 
demarcation. 

In  all  cases  proper  attention  must  be  paid  to  the  general  health ;  the  diet 
must  be  regulated,  the  bowels  evacuated,  and  the  secretions  improved  and 
restored.  There  is  reason  to  believe  that  great  temporary  suffering  is  often 
induced  by  neglect  of  these  precautions. 


SECT.  VII. — MORBID  GROWTHS. 

The  skin  is  subject  to  a  variety  of  morbid  growths,  some  of  a  benign,  others 
of  a  malignant  character.  Among  the  more  simple  formations  belonging;  to 
the  former  class  are  warts,  corns,  horny  excrescences,  and  the  so-called  seba- 
ceous tumor,  which,  as  its  name  implies,  has  its  seat  in  the  sebaceous  follicles, 
so  common  in  different  regions  of  the  cutaneous  surface.  Fibrous,  fibro- 
cellular,  or  fibro-plastic  growths  are  also  sometimes  met  with,  although  they 
are  infrequent ;  they  are  never  malignant,  but  are  extremely  apt  to  return 
after  extirpation.  The  most  common  and  interesting  development  of  this 
description  is  what  is  termed  the  keloid  tumor,  incidentally  referred  to  in  the 
chapter  on  the  general  history  of  morbid  growths.  Finally,  the  skin  is  occa- 
sionally remarkably  hypertrophied,  either  congenitally,  or  as  a  result  of  inter- 
stitial deposits. 

The  number  of  malignant  growths  of  the  cutaneous  tissues  is  quite  con- 
siderable, and,  as  they  are  of  frequent  occurrence,  and  often  followed  by 
disastrous  consequences,  it  becomes  necessary  to  study  them  with  more  than 
ordinary  care  and  attention.  The  principal  affections,  recognized  by  patho- 
logists, as  appertaining  to  this  class  of  diseases,  are  scirrhus,  melanosis, 
eiloid,  lupus,  epithelioma,  and  the  peculiar  bark-like  formation  first  de- 
scribed by  Dr.  Warren  under  the  name  of  lepoid. 

1.    WARTS  OR  VERRUCOUS  GROWTHS. 

Warts  are  those  peculiar  excrescences,  or  prominences,  so  often  seen  upon 
the  hands  and  face  of  young  persons,  although  the  old  are  by  no  means 
exempt  from  them.  They  consist  essentially  of  a  hypertrophous  condition 
of  Jhe  papillary  structure  of  the  skin,  and  sometimes  occur  in  such  numbers 
as  to  constitute  a  genuine  verrucous  diathesis.  When  this  is  the  case,  they 
are  not  only  developed  with  remarkable  rapidity,  but  are  apt  to  attain  an 
extraordinary  size.  Of  the  exciting  causes  of  warts,  nothing  is  known  ;  they 
often  occur  in  several  members  of  the  same  family,  and  instances  are  observed 
in  which  they  betray  a  hereditary  tendency. 
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A  wart  is  a  hard,  insensible  excrescence,  generally  of  a  conical  shape,  more 
or  less  movable,  and  attached  by  a  broad  base,  although  sometimes  the  re- 
verse is  the  case,  the  union  being  effected  by  a  very  narrow  pedicle ;  its  sur- 
face is  rough,  fissured  or  tuberculated,  and  usually  a  few  shades  darker  than 
the  adjacent  skin  ;  its  size  seldom  exceeds  that  of  a  common  pea.  When 
cut,  it  is  painful,  and  bleeds  somewhat.  Its  structure  is  essentially  cellulo- 
fibrous.  The  fluid  which  follows  a  section  of  a  body  of  this  kind,  has  been 
supposed,  but  erroneously,  to  be  contagious,  or  inoculable.  A  wart  on  the 
face,  arm,  or  shoulder  sometimes  becomes  the  seat  of  carcinoma,  especially 
when  it  is  constantly  rubbed  or  irritated 

The  treatment  of  warts  is  very  simple.  In  young  persons,  in  fact,  they 
often  disappear  spontaneously.  The  best  local  remedy  is  chromic  acid,  with 
equal  parts  of  water,  applied  with  a  glass  brush.  It  instantly  turns  the  skin 
black,  and  forms  an  eschar,  which  drops  off  in  six  or  eight  days,  leaving  a 
healthy,  granulating  sore,  which  soon  heals.  Tincture  of  iodine,  acetic  acid, 
bichloride  of  mercury,  and  sulphate  of  copper,  also,  answer  an  excellent  pur- 
pose. When  a  verrucous  diathesis  exists,  recourse  must  be  had  to  the  exhi- 
bition of  arsenic,  or  Donovan's  solution.  Excision  is  necessary  when  a  wart 
displays  a  tendency  to  malignancy. 


2.    SEBACEOUS  TUMORS. 

The  sebaceous  tumor,  essentially  consisting  of  an  enlargement  of  a  seba- 
ceous gland  with  a  retention  of  its  secretions,  has  been  described  under  va- 
rious names,  founded  either  upon  the  character  of  its  walls,  the  fancied  nature 
of  its  contents,  or  the  kind  of  structure  in  which  it  originates  ;  as  encysted, 
atheromatous,  meliceric,  steatomatous,  and  follicular.  Wen  was  the  familiar 
appellation  by  which  it  was  known  by  the  older  surgeons.  The  term  seba- 
ceous, being  expressive  of  the  true  situation  of  this  variety  of  tumor,  seems 
to  me  to  be  preferable  to  any  other,  and  I  shall  therefore  retain  it  on  the 
present  occasion. 

The  manner  in  which  the  sebaceous  tumor  is  formed  is  easily  explained. 
The  first  link  in  the  morbid  chain  is  the  obstruction  of  a  sebaceous  gland,  or 
cutaneous  follicle,  either  in  consequence  of  adhesive  inflammation,  or  the 
inspissated  condition  of  its  own  secretion,  thereby  offering  a  mechanical  im- 
pediment to  its  escape.  Being  thus  for- 
cibly retained,  the  matter  gradually  in- 
creases in  quantity,  and  as  it  does  so  it 
necessarily  presses  everywhere  upon  the 
walls  of  the  gland,  which,  in  time,  ex- 
pands into  a  strong  sac,  fig.  181,  varying 
in  size  from  that  of  a  pea  up  to  that  of  a 
small  orange.  Essentially,  then,  the  tu- 
mor is  an  encysted  tumor,  consisting  of 
an  enlarged  or  hypertrophied  condition 
of  the  sebaceous  gland,  and  of  an  altered 
state  of  its  own  secretion,  both  the  direct 
and  inevitable  result  of  the  closure  of  the 
natural  outlet  preventing  the  evacuation 
of  the  affected  structure. 

The  contents  of  the  sebaceous  tumor  are 
extremely  variable,  both  in  color  and  con- 
sistence ;  in  general,  they  are  thick  and 
whitish,  looking  and  feeling  very  much 
like  a  mass  of  lard  or  tallow ;  occasion- 
ally they  present  the  appearance  and  con-  Sebaceoustumorsof  the8calp;  0neat«bein? 
sistence  of  honey  ;  and  cases  are  met  with       laid  open  t0  show  its  cyst  and  contents. 
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in  which  they  bear  a  very  close  resemblance  to  putty,  or  a  thick  mixture  of 

flour  and  water.     Sometimes  the  contents  of  a  tumor  of  this  kind  are  thin, 

almost  watery,   and  exceedingly  offensive.     At  other  times,   again,  short 

hairs,  very  soft,  and  having  well-formed  roots,  are 

found  in  them,  as  represented  in  fig.  188. 

Pilous  matter  is  most  commonly  found  in  seba- 
ceous tumors  about  the  forehead  and  eyelids.     I 
have  repeatedly  seen  it  in  these  situations,  and  in 
several  instances  in  very  young  subjects.     It  is  not 
likely  that  the  hairs  that  are  found  here  are  develop- 
ed in  the  morbid  growth  ;  on  the  contrary,  the  pro- 
bability is   that   they  are   intercepted    during  the 
cvs,  of  a  Sebaceous  tumor,     process  of  occlusion  of  the  cutaneous  follicle,  and 
with  hairs  in  its  interior.        that,  after  they  have  fallen  into  the  cavity  of  the 
cyst,  they  are  capable  of  attaining  a  certain  deve- 
lopment, but  ultimately  cease  to  grow,  and  so  become  effete  matter. 

The  sebaceous  tumor  sometimes  contains  calculous  matter,  either  in  part 
or  in  whole  ;  consisting  of  phosphate  and  carbonate  of  lime,  cemented  toge- 
ther by  a  minute  quantity  of  animal  substance.  A  case  has  been  recorded 
where  the  integuments  of  the  buttocks  were  completely  studded  with  small 
collections  of  this  description  ;  they  occurred  in  a  young  lad,  and  evidently 
had  their  seat  in  the  skin-follicles.  Similar  formations  have  been  observed 
on  the  forehead,  scalp,  nose,  shoulders,  trunk,  and  scrotum. 

The  cyst  of  this  variety  of  tumor,  at  first  very  thin,  soft,  and  delicate, 
becomes,  in  time,  quite  thick  and  dense,  often  resembling  a  fibrous  mem- 
brane ;  and  instances  are  occasionally  met  with,  although  they  are  rare,  in 
which  it  is  transformed  into  fibro-cartilage,  cartilage,  and  even  bone.  In 
cases  of  long  standing,  its  thickness  is  sometimes  very  remarkable.  Exter- 
nally the  cyst  is  rough,  and  more  or  less  intimately  connected  with  the  sur- 
rounding parts  by  cellular  tissue,  which  is  not  unfrequently  considerably  con- 
densed ;  internally,  on  the  contrary,  it  is  generally  smooth  and  glistening, 
very  much,  for  example,  like  the  inner  surface  of  the  dura  mater.  Small  sacs 
are  sometimes  observed  in  its  interior,  and  I  have  several  times  seen  indis- 
tinct partitions  thrown  across  it,  the  result,  apparently,  of  plastic,  organized 
deposits. 

The  sebaceous  tumor  has  but  few  vessels,  and  even  these  are  always  very 
small ;  hence  its  progress  is  invariably  tardy,  and  its  removal  is  never  at- 
tended with  any  hemorrhage.  Little  or  no  pain  accompanies  its  develop- 
ment, and  it  never  manifests  any  malignant  tendency.  Sometimes,  however, 
it  ulcerates,  and  becomes  the  seat  of  a  good  deal  of  local  irritation  and  of  a 
highly  disagreeable,  offensive  discharge.  When  seated  on  the  scalp,  the 
steady,  persistent  pressure  of  such  a  tumor  may  occasionally  partially  indent 
the  osseous  tissue,  as  I  have  seen  in  several  instances  that  have  fallen  under 
my  observation.  Although  the  diseased  follicle  is  originally  situated  in  the 
substance  of  the  skin,  the  cyst,  as  it  increases  in  size,  gradually  pushes  itself 
beneath  it,  so  that  the  connection  between  them  is  ultimately  completely  de- 
stroyed. Meanwhile,  the  skin  itself  becomes  attenuated,  and  often,  in  great 
measure,  deprived  of  hair,  especially  when  seated  on  the  scalp,  where,  par- 
ticularly in  cases  of  long  standing,  the  surface  is  often  quite  bald. 

The  degree  of  mobility  of  the  morbid  growth  is  extremely  variable,  depend- 
ing upon  its  age  and  volume,  but,  above  all,  upon  the  amount  and  laxity  of 
the  cellular  tissue  in  the  structures  in  which  it  is  developed.  Its  shape  is  for 
the  most  part  globular ;  but  when  it  is  subjected  to  considerable  pressure,  it 
is  not  uncommon  for  it  to  have  a  compressed,  flattened  appearance. 

The  most  common  sites  of  the  sebaceous  tumor  are  the  face,  forehead,  and 
scalp.     It  is  also  met  with  on  the  neck,  eyelid,  shoulder,  back,  buttock,  and 
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scrotum.  On  two  occasions  I  have  seen  it  on  the  prepuce,  the  patients  being 
small  boys  who  had  been  circumcised  at  the  usual  period  at  which  that  ope- 
ration is  performed  according  to  the  rites  of  the  Jewish  Church.  It  is  very 
seldom  that  the  sebaceous  tumor  is  found  on  the  extremities. 

The  number  of  sebaceous  tumors,  although  usually  small,  is  extremely 
variable.  Sometimes  there  is  only  one,  but  it  is  not  at  all  uncommon  to  see 
as  many  as  five  or  six  ou  the  same  person.  In  one  instance,  that  of  a  man 
aged  forty,  I  counted  upwards  of  two  hundred,  most  of  them  being  situated 
upon  the  head,  face,  and  neck.  Nearly  all  began  when  he  was  quite  young, 
soon  after  bathing  in  cold  water.  They  were  of  the  meliceric  kind,  the  con- 
tents of  many  being  visible  at  the  enlarged  and  partially  obstructed  follicle, 
where  they  had  concreted,  and  presented  a  yellowish,  dirty,  wax-like  appear- 
ance. They  were  of  a  globular  or  ovoidal  shape,  and  varied  in  volume  from 
that  of  a  pea  up  to  that  of  a  hen's  egg. 

Occasionally  these  tumors  occur  in  several  members  of  the  same  family  ; 
and  now  and  then  they  display  an  evident  hereditary  tendency,  as  in  a  case 
which  fell  under  my  observation  in  1844,  in  which  the  disease  existed  upon 
the  scalp  of  a  young  woman  of  twenty-seven,  and  also  upon  that  of  her  father, 
a  paternal  aunt,  and  her  paternal  grandmother.  The  tumors  were,  respect- 
ively, from  four  to  seven  in  number,  and  varied  in  volume  from  that  of  a 
marble  to  that  of  a  walnut.  More  recently  two  other  instances  of  a  nearly 
similar  character  have  come  under  my  notice. 

The  diagnosis  of  the  sebaceous  tumor  is  sufficiently  easy.  Its  chronic 
march,  indolent  character,  soft,  doughy  consistence,  mobility,  and  subcutane- 
ous situation,  together  with  the  absence  of  enlargement  of  the  subcutaneous 
veins,  and  the  normal  appearance  of  the  skin,  always  serve  to  distinguish  it 
from  other  morbid  growths. 

The  only  remedy  for  this  variety  of  tumor  is  thorough  excision,  care  being 
taken  that  not  a  particle  of  the  cyst  or  wall  be  left  behind,  otherwise  repullu- 
lation,  to  a  greater  or  less  extent,  will  be  inevitable.  If  the  tumor  be  situated 
upon  the  scalp,  a  single  longitudinal  incision  may  be  made  across  it,  the  flaps 
being  dissected  off  from  each  side,  and  the  morbid  mass  lifted  out  bodily, 
without  exposing  its  contents.  In  most  other  regions,  however,  the  best 
plan  is  to  lay  the  tumor  open  from  within  outwards,  turn  out  its  contents, 
and  then  tear  away  the  cyst.  When  the  integuments  are  diseased,  it  may  be 
proper  to  include  the  altered  structures  in  an  elliptical  incision.  However 
performed,  the  operation  should  never  be  undertaken  without  some  prepara- 
tion of  the  system,  as  I  have  repeatedly  known  it  to  be  followed  by  erysipelas. 

3.    MOLLUSCOUS  TUMORS. 

There  is  a  form  of  cutaneous  tumor,  to  which,  from  its  fancied  resemblance 
to  the  knots  on  the  bark  of  the  maple,  the  term  molluscous  has  been  applied. 
When  fully  developed,  it  is  about  the  size  of  a  ripe  currant,  which  it  further 
resembles  by  having  a  central  depression  upon  its  surface,  caused  by  the 
peculiar  arrangement  of  its  contents.  Their  form  is  variable;  some  are 
round  or  oval,  some  elongated,  and  as  if  compressed,  some  pedunculated, 
and  some  wallet-shaped.  In  color,  they  are  usually  red,  reddish-brown,  or 
dusky  yellowish  ;  in  consistence,  soft  and  spongy. 

Molluscous  tumors  occur  upon  various  parts  of  the  body,  as  the  face,  neck, 
back,  shoulders,  nates,  and  extremities,  and  often  exist  in  such  immense  num- 
bers as  to  constitute  a  genuine  molluscous  diathesis.  What  is  singular  is, 
that  they  are  sometimes  met  with  in  several  members  of  the  same  family  ;  a 
circumstance  which,  together  with  their  rapid  and  consentaneous  develop- 
ment, has  led  to  the  idea  of  their  being  occasionally  contagious,  or  communi- 
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cable  from  one  person  to  another  by  contact.  Whether  this,  however,  is 
really  so  or  not  remains  to  be  proved. 

The  disease,  although  it  has  been  noticed  at  a  very  early  period,  as  in 
children  under  five  years  of  age,  is  most  common  in  adult  and  elderly  sub- 
jects. Its  progress  is  frequently  very  rapid,  a  large  portion  of  the  surface 
becoming  studded  with  tumors  in  a  few  weeks.  How  the  disease  is  excited 
we  are  uninformed,  nor  is  anything  known  of  its  predisposing  causes.  The 
immediate  influence  under  which  it  is  developed  is  inflammation  of  the  seba- 
ceous glands,  giving  rise  to  a  rapid  secretion  of  sebaceous  matter,  which, 
becoming  too  thick  to  escape  at  the  natural  outlets,  accumulates  in  the  inte- 
rior of  these  reservoirs,  pressing  asunder  their  walls,  and  giving  them  a 
lobulated  appearance,  as  is  rendered  evident  on  a  section  of  them. 

The  contents  of  these  little  tumors  consist  mainly  of  epidermic  scales,  in 
union  with  ovoid,  oblong,  or  cuboid  cells,  heaped  together  like  a  pile  of  eggs, 
and  occupied  either  by  granular  matter,  oil  globules,  or  a  peculiar  homoge- 
neous substance,  of  whose  nature  we  are  ignorant. 

Left  to  themselves,  molluscous  tumors  nearly  always  pass  into  ulceration, 
generally  beginning  at  their  summits,  and  gradually  progressing  until  their 
contents  are  completely  discharged,  when  the  parts  usually  readily  heal ;  or 
they  are  invaded  by  gangrene,  which  occasionally  extends  deeply  into  the 
subjacent  tissues,  and  thus  leads,  in  the  event  of  recovery,  to  disfiguring  scars. 
Finally,  cases  occur  in  which  the  tumors  become  atrophied,  or  transformed 
into  little  pendulous  wart-like  excrescences. 

The  treatment  of  these  molluscous  formations  is  best  conducted  by  the  topi- 
cal use  of  stimulants,  of  which  the  most  efficacious  are  tincture  of  iodine,  acid 
nitrate  of  mercury,  sulphate  of  copper,  chloride  of  zinc,  and  chromic  acid,  all 
more  or  less  diluted  to  adapt  them  to  the  exigencies  of  each  particular  case, 
or  the  tolerance  of  the  parts,  the  object  being  rather  to  produce  a  sorbefacient 
than  an  escharotic  effect.  In  general,  it  will  be  found  that  brushing  the  sur- 
face of  the  tumor  over  freely  ouce  a  day  with  the  tincture  of  iodine  will  not 
only  promptly  arrest  its  development,  but  rapidly  promote  its  removal.  Lay- 
ing open  the  morbid  growth,  and  touching  the  raw  surface  slightly  with  the 
solid  nitrate  of  silver,  is  a  plan  highly  recommended  by  some  practitioners. 
The  most  expeditious  method  of  all,  however,  is  to  cut  it  away  with  the  knife, 
or  to  effect  its  strangulation  with  the  ligature  ;  but  it  is  obvious  that  such  a 
procedure  can  only  be  adopted  with  any  degree  of  propriety  when  the  num- 
ber of  tumors  is  very  small. 

Constitutional  treatment  is  not  to  be  neglected  in  this  disease.  Occa- 
sionally the  molluscous  tumor  in  great  degree,  if  not  entirely,  disappears, 
simply  under  the  influence  of  a  change  of  air,  a  judiciously  regulated  diet, 
and  attention  to  the  bowels  and  secretions.  When  the  general  health  is  much 
disordered,  the  first  object  should  be  to  amend  it  by  the  interposition  of 
suitable  remedies,  medicinal  and  hygienic.  Cleanliness  is  of  great  importance, 
and  must  not  be  overlooked.  If  there  be  a  scorbutic  state  of  the  blood,  iron 
and  quinine,  with  sub-acid  drinks  and  vegetables,  will  be  indicated. 

4.    MOLES. 

Moles  are  congenital  spots,  occurring  upon  various  portions  of  the  external 
surface  of  the  body,  usually  of  a  dark,  grayish,  blackish,  tawny,  or  brownish 
color,  and  closely  covered  with  short,  thick,  almost  bristly  hairs.  They  oc- 
casionally project  somewhat  above  the  surrounding  level,  but  in  general  this 
is  not  the  case;  they  are  usually  a  little  harder  than  the  natural  skin,  and 
they  present  themselves  in  various  forms,  of  which  the  round  and  oval  are  the 
most  common.  Some  persons  seem  to  be  remarkably  prone  to  the  formation 
of  moles,  and  when  this  is  the  case  it  is  not  uncommon  to  see  a  number  of 
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them  scattered  over  different  parts  of  the  body.  When  single,  or  existing  in 
small  numbers,  they  generally  occur  on  the  face,  shoulder,  neck,  or  arm. 
Their  size  varies  from  that  of  a  three-cent-piece  to  that  of  a  dinner-plate. 

The  color  of  these  spots  is  due  to  a  redundant  deposit  of  the  natural  pig- 
ment of  the  mucous  network  of  the  skin,  with  an  altered  condition  of  the 
proper  substance  of  the  dermis,  and  probably  also  of  the  cuticle  and  of  the 
hair  follicles. 

Long-continued  local  irritation,  such  as  is  caused  by  friction,  pressure,  or 
the  want  of  cleanliness,  may  occasionally  awaken  ulceration  in  these  bodies, 
but  in  general  they  remain  perfectly  stationary  and  innocuous.  A  few  years 
ago,  I  excised  a  mole  from  the  back  part  of  the  arm  of  an  old  gentleman,  of 
upwards  of  eighty,  which  had  been  a  source  of  annoyance  to  him,  more  or 
less,  for  thirty  years.  It  had  latterly  become  ulcerated,  had  often  bled,  and 
was  the  seat  of  a  very  fetid,  nasty  discharge.  It  was  included  in  an  elliptical 
incision,  the  parts  healing  kindly,  and  there  being  no  return  of  the  disease. 

It  is  not  often  that  moles  become  the  subjects  of  surgical  interference  ;  it 
is  only,  in  fact,  when  they  cause  serious  disfigurement,  or  when  they  fall  into 
ulceration,  that  professional  aid  is  sought.  It  has  been  proposed  to  get  rid 
of  them  by  mild  caustic  applications,  as  solutions  of  ammonia  or  caustic  po- 
tassa;  but  as  such  a  procedure  might  be  followed  by  the  development  of 
keloid,  the  best  plan  always  is  to  remove  them  with  the  knife,  the  morbid 
structures  being  included  in  an  elliptical  incision,  the  edges  of  which  are 
afterwards  healed,  if  possible,  by  the  first  intention. 

5.    HYPERTROPHY   OF   THE   SKIN. 

Hypertrophy  of  the  skin  is  now  and  then  observed,  chiefly,  if  not  exclu- 
sively, as  a  congenital  affection.  It  is  characterized  by  a  soft,  pendulous 
condition  of  the  skin,  which  hangs  off  in  loose  folds  from  the  surface  to  which 
it  is  naturally  attached,  as  if  it  had  been  stuck  on  without  any  special  object. 
In  all  other  respects,  the  integument  is  apparently  perfectly  normal,  there 
being  not  the  slightest  alteration  of  color,  consistence,  or  structure,  at  least 
so  far  as  we  are  enabled  to  judge  from  inspection.  The  most  common  sites 
of  hypertrophy  of  the  skin  are  the  nates,  scrotum,  prepuce,  and  vulva.  The 
most  remarkable  example  that  I  have  met  with  occurred  on  the  back  of  the 
neck  in  a  female  child,  upwards  of  a  year  old,  as  the  result  of  a  congenital 
vice ;  the  integument  formed  a  large  pendulous  mass,  of  a  doughy,  inelastic 
feel,  extending  from  ear  to  ear,  aud  causing  a  very  unseemly  deformity.  The 
child  was  in  other  respects  well  formed,  and,  with  this  exception,  remarkably 
beautiful. 

When  the  hypertrophied  integument  forms  an  unsightly  mass,  or  when  it 
proves  inconvenient  by  its  bulk,  the  surgeon  will  be  appealed  to  for  advice, 
and  under  such  circumstances  it  may  become  necessary  to  remove  the  offend- 
ing structures.  For  this  purpose,  the  parts  should,  if  possible,  be  included 
in  an  elliptical  incision,  care  being  taken  not  to  cut  away  so  much  of  the  skin 
as  to  interfere  with  reunion.  If  the  tumor  be  very  large,  and  the  patient  of 
tender  age,  recourse  to  the  knife  should  be  postponed  until  the  constitutional 
stamina  are  sufficiently  developed  to  enable  the  child  to  bear  the  shock  at- 
tendant upon  so  severe  an  operation.  Special  pains  should  be  taken  to  guard 
against  hemorrhage. 

6.   ELEPHANTIASIS,    OR  HYPERTROPHY   OF   THE   SKIN  AND   CELLULAR  TISSUE. 

Arabian  elephantiasis,  Egyptian  sarcocele,  or  the  glandular  disease  of 
Barbadoes,  as  it  is  variously  denominated,  although  uncommon  in  this  country, 
deserves  passing  notice  not  less  on  account  of  the  hideous  deformity  which  it 
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Elephantiasis  of  the  leg  and  foot. 


induces  than  its  obstinate  and  intractable  character.  The  favorite  seat  of 
this  singular  disease  is  the  leg,  which  often  acquires  an  enormous  volume  and 
a  most  grotesque  appearance,  causing  a  striking  resemblance  to  the  leg  of 
the  elephant,  whence  its  name.  It  is  not,  however,  confined  to  this  part  of 
the  body;  on  the  contrary.it  is  liable  to  occur  in  various  organs,  particularly 

the  scrotum,  prepuce,  and  pu den- 
Fig.  189.  dum,  which,  in  consequence,  some* 
j^                                   times  acquire  an  enormous  bulk. 
jj|                                   A  tumor  of  this  kind,  presented 
J|                                       to  me  by  Dr.  Bozeman,  and  re- 
moved by  him  from  the  genital 
organs  of  a  negro,  weighed  forty 
pounds  ;  and  Clot-Bey  extirpated 
one,  occupying  a  similar  situation, 
which  weighed  one  hundred  and 
ten  pounds.      The  adjoining  cut, 
fig.  189,  affords  an  illustration  of 
this  disease  as  it  manifests  itself 
in  the  foot  and  leg. 

The  disease  is  met  with  in  both 
sexes,  but  much  oftener  in  men 
than  in  women  ;  it  occurs  in  va- 
rious races  of  men,  and  frequently 
begins  at  an  early  age,  although 
it  is  most  common  in  young  adults. 
In  this  country  and  in  Europe  the  affection  is  very  rare,  but  in  certain  parts 
of  Asia,  Africa,  Syria,  Arabia,  Egypt,  and  the  West  Indies,  it  is  extremely 
prevalent  and  sometimes  observes  an  endemic  tendency. 

Of  the  causes  of  elephantiasis  nothing  satisfactory  is  known.  The  disease 
is  evidently  of  an  inflammatory  character,  but  how  this  is  brought  about  we 
are  entirely  ignorant.  It  has  been  supposed  that  it  is  owing  to  an  obstruc- 
tion of  the  principal  veins  of  the  affected  parts,  impeding  the  return  of  blood, 
and  thus  creating  congestion  and  irritation,  followed  by  plastic  exudation  in 
the  interstices  of  the  cutaneous  and  cellular  tissues.  From  the  fact  that 
attacks  of  erysipelas  are  not  uncommon  in  the  earlier  stages  of  the  disease, 
or,  rather,  that  this  affection  not  unfrequently  precedes  the  outbreak  of  ele- 
phantiasis, it  has  been  imagined  that  it  is  essentially  dependent  upon  the 
disturbance  which  it  occasions  in  the  nutritive  and  secretory  functions  of  the 
parts.  Others,  again,  have  been  led  to  conclude  that  the  malady  essentially 
consists  in  an  inflammation  of  the  lymphatic  vessels,  attended  with  plastic 
deposits  within  and  around  these  vessels,  whereby  their  caliber  is  choked 
up,  and,  as  a  necessary  consequence,  their  contents  are  prevented  from  dis- 
charging themselves  into  the  thoracic  duct.  This  view  is,  on  the  whole, 
extremely  plausible,  for  it  really  comprises  all  the  cardinal  elements  of  a  con- 
sistent theory,  which  the  others  certainly  do  not.  That  there  is,  in  this  dis- 
ease, serious  mechanical  obstruction  of  some  kind  or  other,  is  unquestionable, 
and  I  know  of  none  that  would  be  more  likely  to  produce  such  a  result  than 
compression  of  the  lymphatic  vessels.  If,  then,  it  is  allowable,  in  the  exist- 
ing state  of  the  science,  to  frame  a  doctrine  in  respect  to  the  origin  of  an 
affection  so  obscure  as  elephantiasis  is  acknowledged  to  be,  we  may  conclude 
that  it  is  an  inflammation  of  the  absorbents,  attended  with  obstruction  of 
their  caliber,  and  deposits  of  plastic  matter,  which,  becoming  gradually  or- 
ganized, is  ultimately  converted  into  an  analogous  fibrous  tissue,  thereby 
completely  changing  the  character  of  the  primitive  structures,  especially  the 
cutaneous  and  cellular. 

If  the  affected  structures  be  carefully  examined  by  dissection,  the  following 
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appearances  will  be  observed  :  The  epidermis  is  very  much  thickened,  rugose, 
and  so  firmly  adherent  as  to  come  off  with  difficulty.  The  true  skin  is  of  a 
whitish  color,  striated  in  its  texture,  and  very  hard  and  dense,  cutting  almost 
like  the  rind  of  bacon.  In  many  cases  it  is  from  a  quarter  of  an  inch  to 
half  an  inch  in  thickness.  The  papillae  are  enormously  hypertrophied,  and 
of  an  elongated  shape,  forming  large  bodies  which  stand  off  prominently 
from  the  substance  of  the  true  skin.  The  cellular  tissue  is  completely  changed 
in  its  character  ;  its  areolae  are  obliterated,  and  their  place  is  supplied  by  a 
dense,  inelastic  fibroid  substance,  exhibiting  none  of  the  properties  of  the 
original.  In  elephantiasis  of  the  leg,  the  muscles,  compressed  by  the  new 
matter,  and  deprived  of  activity,  are  found  to  be  wasted,  pale,  and  in  a  state 
of  fatty  degeneration.  The  bloodvessels  are  generally  very  much  enlarged, 
and  hence,  when  an  attempt  is  made  to  extirpate  the  morbid  mass,  as  when 
it  occupies  the  genital  organs,  tremendous  hemorrhage  is  to  be  expected. 
In  some  cases,  however,  the  larger  veins  are  obliterated,  especially  in  ele- 
phantiasis of  the  lower  extremity.  The  principal  nerves  have  a  white,  flat- 
tened appearance,  and  are  apparently  augmented  in  size. 

Elephantiasis  often,  if  not,  indeed,  generally,  comes  on  suddenly  and  un- 
expectedly, without  any  apparent  local  or  constitutional  cause.  At  times, 
however,  its  development  is  directly  traceable  to  local  injury,  as  a  blow, 
sprain,  or  contusion  ;  and  in  quite  a  number  of  cases  it  has  seemingly  fol- 
lowed upon  the  protracted  immersion  of  the  parts  in  cold  water,  the  occupa- 
tion of  the  individual  compelling  him  to  pursue  such  a  habit.  The  symp- 
toms are  at  first  of  an  inflammatory  character ;  the  affected  surface,  red  and 
painful,  pits  on  pressure,  and  imparts  a  nodulated,  cord-like  sensation  to  the 
finger;  the  subcutaneous  cellular  tissue  is  hard  and  infiltrated;  and  the 
movements  of  the  diseased  structures  soon  become  stiff,  awkward,  and  em- 
barrassed. Sometimes  red  lines  or  streaks  extend  along  the  course  of  the 
lymphatic  vessels,  as  high  up  as  the  nearest  ganglions,  which  are  themselves 
more  or  less  tender  and  swollen.  Considerable  febrile  commotion  is  gene- 
rally present,  but  this  soon  subsides,  and  the  disease  gradually  lapses  into  a 
chronic  state,  which  often  ceases  only  with  the  patient's  life. 

The  diagnosis  of  elephantiasis  is  unmistakable;  there  is  no  other  affection 
which  bears  any  resemblance  to  it.  Once  seen,  it  can  never  be  forgotten. 
The  part  is  not  only  enlarged,  but  enormously  increased  in  weight  and  consist- 
ence ;  it  feels  heavy  and  cumbersome,  and  is  as  hard,  dense,  unyielding,  and 
rough  as  the  leg  of  the  animal  from  the  resemblance  to  which  it  has  derived 
its  name.  The  surface  of  the  skin,  usually  much  darker  than  natural,  is 
fissured,  grooved,  nodulated  or  tuberculated,  and  completely  deprived  of  its 
normal  sensibility.  Sores  occasionally  form  upon  it,  and,  gradually  spreading 
in  diameter  and  depth,  add  greatly  to  the  local  distress.  Sometimes  small, 
hard,  shining  scabs  exist,  not  unlike  those  of  ichthyosis.  The  chronic  march 
of  the  disease,  the  remarkable  deformity  of  the  affected  parts,  and  the  peculiar 
condition  of  the  skin  will  always  prevent  it  from  being  confounded  with  ana- 
sarca, the  only  lesion  which  bears  any  resemblance  to  it. 

The  disease,  once  fully  established,  may  remain  completely  stationary  for 
years,  or  even  during  the  remainder  of  life,  or  it  may  go  on  gradually  in- 
creasing until  the  affected  parts  have  acquired  a  volume  and  a  weight  many 
times  beyond  the  natural  state.  Even  under  these  circumstances,  however, 
the  suffering  is  chiefly  of  a  mechanical  character;  the  general  health  often 
continuing  good  to  the  last.  It  is  only,  in  fact,  when  intractable  ulcers  form, 
and  there  is  an  abundant  discharge  of  pus,  that  the  constitution  is  likely  to 
give  way  under  the  local  drain  and  irritation.  The  prognosis  is  of  course 
most  unfavorable  in  those  countries  where  the  disease  is  endemic;  in  Europe 
and  the  United  States,  where  it  occurs  only  as  a  sporadic  affection,  very  few 
die  of  it. 
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The  treatment  of  elephantiasis  is,  at  best,  very  unsatisfactory,  however  early 
it  may  be  commenced,  or  however  perseveringly  and  judiciously  it  may  be 
conducted.  Regarding  it  as  essentially  consisting  in  an  inflammation  of  the 
lymphatic  vessels,  or  of  these  vessels  and  the  veins,  the  most  rational  plan  of 
treatment  that  suggests  itself  is  the  antiphlogistic,  of  which  leeching,  blister- 
ing, and  the  application  of  tincture  of  iodine  are  among  the  more  important 
and  reliable  means.  The  object,  in  the  first  instance,  should  be  to  reduce 
local  action,  and  thereby  prevent  subversion  of  structure.  Hence  the  sooner 
these  remedies  are  applied  the  more  likely  shall  we  be  to  obtain  resolution. 
As  a  sorbefacient,  there  is  no  article  in  the  whole  materia  medica  that  holds 
out  such  strong  hopes  of  relief  as  tincture  of  iodine,  used  either  pure  or 
variously  diluted  to  suit  the  exigencies  of  each  particular  case.  It  not  only 
promotes  the  removal  of  effused  fluids,  but  produces  a  powerful  revulsive  and 
antiphlogistic  action,  and  should  be  employed,  steadily  and  persistently,  for 
many  months  together.  The  effects  of  the  treatment  will  be  greatly  aug- 
mented, if,  superadded  to  it,  the  parts  be  occasionally  scarified,  to  relieve 
engorgement,  kept  at  rest  in  an  elevated  position,  and  well  bandaged, 
strapped,  or  mechanically  compressed.  Inunction  with  mild  mercurial  oint- 
ment also  sometimes  proves  beneficial ;  and,  in  the  earlier  stages  of  the 
complaint,  lotions  of  acetate  of  lead,  hydrochlorate  of  ammonia,  and  of  recti- 
fied spirits,  are  worthy  of  trial,  especially  when  there  is  much  pain,  with  a 
tendency  to  rapid  effusion  and  organization. 

Constitutional  treatment  is  not  to  be  disregarded  in  this  disease.  It  will, 
in  general,  greatly  assist  the  action  of  local  remedies  if  the  patient  be  put 
under  proper  restraint  in  respect  to  his  diet,  if  he  take  occasionally  a  brisk 
cathartic,  and  if  he  be  kept  pretty  constantly  under  the  influence  of  the  saline 
and  antimonial  mixture,  with  a  few  grains  of  calomel  every  night  at  bedtime, 
until  slight  ptyalism  is  produced.  General  bleeding  might  even  be  advan- 
tageously employed  at  the  beginning  of  the  treatment,  if  there  be  a  robust 
and  plethoric  state  of  the  system. 

When  the  malady  has  attained  an  extraordinary  degree  of  development, 
or  has  gone  on  for  many  years  progressively  increasing,  or  has  remained 
stationary  for  a  long  time,  no  treatment  of  which  we  have  at  present  any 
knowledge,  not  even  ligation  of  the  principal  arteries  of  the  affected  tissues, 
will  be  likely  effectually  to  eradicate  the  disease,  or,  more  properly  speaking, 
enable  the  parts  to  resume  their  primitive  condition.  All  topical  and  general 
means  are,  under  such  circumstances,  absolutely  unavailing;  and  the  utmost 
that  can  reasonably  be  expected  from  cutting  off  the  supply  of  blood  to  the 
part  is  a  diminution  of  its  size,  not  a  complete  restoration  of  it  to  health. 
Professor  Carnochan  deserves  great  credit  for  the  laudable  effort  which  he 
has  made,  in  several  cases  of  elephantiasis  of  the  leg,  to  arrest  the  morbid 
growth,  and  ultimately  cause  its  absorption  by  ligating  the  femoral  artery ; 
but,  although  his  patients,  three  in  number,  were,  from  all  accounts,  much 
benefited,  it  is  questionable  whether,  in  any,  a  complete  cure  has  been  effected. 
In  the  summer  of  1851, 1  was  present  at  the  Philadelphia  Hospital,  when  Dr. 
Campbell,  then  surgeon-in-chief,  performed  an  operation  of  this  kind  upon  a 
negro,  aged  about  fifty,  who  had  long  been  afflicted  with  this  complaint  in 
one  of  his  legs;  but  the  result  was  not  at  all  encouraging.  I  saw  the  man 
occasionally  afterwards  for  many  months,  and  during  my  last  visit  to  him, 
more  than  a  year  after  the  operation,  the  limb  had  not  undergone  any  mate- 
rial change,  either  in  volume  or  consistence.  Indeed,  such  a  procedure  could 
hardly  be  expected  to  eventuate  favorably,  when  we  take  into  consideration 
the  excessive  disorganization  of  the  parts  and  the  astonishing  enlargement  of 
the  branches  of  the  femoral  artery.  The  operation  might,  if  performed  early 
in  the  disease,  and  if  conjoined  with  the  use  of  sorbefacients  and  the  bandage, 
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be  worthy  of  further  trial ;  but  I  should  certainly  not  feel  inclined  to  recom- 
mend its  indiscriminate  employment. 

When  the  diseased  mass  is  very  large,  greatly  incommoding  by  its  weight 
and  bulk,  and  entirely  unamenable  to  treatment,  the  only  resource  is  removal 
with  the  knife.  If  it  occupy  a  limb,  amputation  will  be  both  a  safe  and  a 
facile  procedure,  but  if  it  involve  the  scrotum,  penis,  or  pudendum,  excision 
may  prove  not  only  extremely  difficult,  but  exceedingly  perilous,  life  being 
endangered,  in  the  first  instance,  by  shock  and  hemorrhage,  and  afterwards 
by  pyemia  and  exhausting  suppuration. 

T.    KELOID  TUMORS. 

The  keloid  tumor,  so  called  from  its  fancied  resemblance  to  a  crab,  is  an 
affection  of  the  skin,  first  accurately  described  by  Alibert,  in  his  treatise  on 
cutaneous  diseases,  in  1810.  It  is  characterized  by  the  existence  of  hard, 
semi-elastic,  prominent  excrescences,  of  a  cylindrical  or  rounded  form,  more 
or  less  discolored,  and  the  seat  of  an  unpleasant  itching  sensation.  Pro- 
cesses, roots,  or  branches  usually  extend  from  it  into  the  neighboring  parts, 
the  whole  looking  very  much  like  the  cicatrice  of  a  burn. 

The  disease  is  generally  described  as  being  extremely  infrequent ;  but 
judging  from  my  own  experience  I  am  far  from  thinking  that  this  is  the  fact. 
I  have  notes  of  at  least  thirty  cases,  and  many  more  have  come  under  my 
observation  of  which  I  have  neglected  to  keep  a  record.  It  occurs  in  all 
classes  of  society,  in  both  sexes,  in  nearly  all  parts  of  the  body,  and  at  almost 
all  periods  of  life.  The  youngest  case  of  it  that  has  been  under  my  charge 
was  that  of  a  little  girl  three  years  and  a  half  old;  on  the  other  hand,  I  have 
repeatedly  seen  it  after  the  age  of  sixty.  A  number  of  my  patients  were 
negroes ;  but  whether  they  are  more  subject  to  the  disease  than  whites  I  am 
not  prepared  to  affirm,  although  this  is  highly  probable. 

The  exciting  causes  of  keloid  are  not  always  the  same.  In  some  cases, 
though  these  constitute  a  marked  minority,  it  arises  spontaneously,  and  is 
then  very  liable  to  show  itself  in  various  parts  of  the  body,  as  if  the  indivi- 
dual was  laboring  under  a  real  keloid  diathesis.  Of  this  form  of  the  affec- 
tion I  have  seen  two  remarkable  examples.  In  general,  keloid  succeeds  to 
some  local  injury,  sometimes  of  a  severe,  but  more  commonly  of  a  trivial 
character,  as,  for  instance,  a  scratch,  puncture,  or  abrasion.  In  four  of  ray 
cases  it  supervened,  respectively,  upon  the  operation  of  cupping,  the  appli- 
cation of  a  blister,  the  contact  of  nitric  acid,  and  the  cicatrices  left  by  small- 
pox. In  another  instance  it  broke  out  upon  a  vaccine  scar.  In  a  young  lady 
of  seventeen,  it  was  produced  by  the  application  of  caustic  potassa,  employed 
for  destroying  an  enlarged  lymphatic  ganglion  of  the  neck.  In  several  cases 
I  have  known  it  to  follow  the  use  of  the  knife  in  the  extirpation  of  tumors. 
Thus,  in  an  elderly  lady  from  whom  I  removed  the  right  mammary  gland, 
two  years  and  a  half  ago,  two  well-marked  keloid  growths  came  on,  soon 
after  the  operation,  at  the  site  of  two  small  incisions  made  to  ease  one  of  the 
flaps  with  a  view  to  more  accurate  approximation  ;  and  the  occurrence  of 
the  disease  after  the  ablation  of  keloid  tumors  both  at  the  line  of  union  of 
the  edges  of  the  wound  and  at  the  parts  transfixed  by  the  pins  used  in 
introducing  the  twisted  suture,  is  familiar  to  every  one  who  has  seen  much 
of  this  affection.  But  the  most  common  causes  of  keloid,  so  far  as  my 
observation  and  reading  extend,  are  burns  and  scalds;  the  great  majority  of 
the  cases  that  have  come  under  my  notice  having  been  produced  in  this  way. 

The  period  which  intervenes  between  the  occurrence  of  the  exciting  cause 
and  the  actual  development  of  the  disease  is  altogether  uncertain;  in  many 
cases  it  is  quite  short,  not  exceeding  a  few  weeks,  or,  at  farthest,  a  few 
months ;  on  the  other  hand,  however,  the  time  is  occasionally  much  longer. 
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In  several  of  ray  cases,  the  tumors  had  acquired  a  large  balk  in  the  space  of 
a  single  year.  Once  fairly  commenced,  the  disease  generally  proceeds  with 
marked  rapidity,  especially  when  it  is  the  result  of  some  traumatic  cause; 
the  same  is  also  true,  at  least  in  some  instances,  when  it  arises  sponta- 
neously. Thus,  in  an  instance  recently  under  my  observation,  an  immense 
number  of  these  excrescences  appeared  spontaneously  upon  different  parts 
of  the  body  within  a  few  months  after  the  first  manifestation  of  the  morbid 
action. 

The  peculiar  external  characters  of  keloid  will  be  readily  understood  from 
the  annexed  drawing,  fig.  190,  taken  from  a  colored  man  upwards  of  fifty 

Fig.  190. 


Keloid  tumors. 


years  of  age,  whose  body  was  literally  covered  with  morbid  growths  of  this 
kind.  They  were  particularly  numerous  on  the  neck  and  trunk,  both  in  front 
and  behind,  and  also  on  the  shoulders  and  arms,  while  the  forearms,  hands, 
and  lower  extremities  were  entirely  exempt  from  them.  In  size  they  ranged 
from  that  of  a  small  Lima  bean  up  to  that  of  a  sausage,  from  six  to  eight 
inches  in  length.  They  were  of  all  shapes  ;  some  round  or  cylindrical,  some 
elongated  and  flattened,  some  angular,  some  crucial,  some  crab-like  or  full 
of  processes,  roots,  or  prongs ;  in  short,  nature  seemed  to  have  exhausted 
her  ingenuity  in  devising  figures  for  their  representation.  The  surface  of 
nearly  all  was  rough,  wrinkled,  or  puckered.  Most  of  them  projected  from 
aline  and  a  half  to  an  inch  and  a  quarter  above  the  surrounding  level; 
some  were  isolated,  others  ran  into  each  other,  thereby  adding  still  farther 
to  their  grotesque  appearance.  Their  consistence  varied  ;  most  of  them  were 
remarkably  hard  and  firm,  feeling  very  much  like  a  mass  of  fibro-cartilage, 
with  a  slight  degree  of  the  elasticity  inherent  in  that  tissue.  In  regard  to 
their  color,  some  resembled  the  natural  skin,  but  the  great  majority  of  them 
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were  several  shades  lighter.  The  intervening  integument  was  sound  up  to 
the  very  borders  of  the  keloid  tumors,  which  were  all  distinctly  circumscribed, 
and  slightly  movable,  allowing  themselves  to  be  raised  up  with  the  thumb  and 
index  finger;  only  a  few  seemed  to  be  completely  tied  down. 

This  remarkable  case  had  commenced  early  in  life,  but  had  for  years  past 
been  almost  stationary.  The  man  was  well  conditioned  when  I  saw  hirn,  and 
his  general  health  had  all  along  been  excellent;  the  only  annoyance  which  he 
experienced  was  an  itching  or  stinging  sensation  in  some  of  the  tumors,  which, 
although  at  times  very  severe,  especially  when  he  labored  under  constipation 
or  accidental  overheating  of  the  body,  left  him  sufficient  comfort  for  sleep 
and  other  enjoyment. 

Through  the  kindness  of  Dr.  Hazard,  of  this  city,  I  had  an  opportunity, 
last  summer,  of  seeing  another  very  interesting  case  of  spontaneous,  universal 
keloid  disease,  in  the  person  of  a  young  gentleman,  aged  18  years,  a  native 
of  Cuba.  Up  to  twelve  months  previously,  when  it  first  began  to  show  itself, 
he  had  always  enjoyed  excellent  health,  and,  so  far  as  he  knew,  he  was  per- 
fectly free  from  hereditary  taint  of  every  description.  The  tumors  were,  for 
the  most  part,  of  a  rounded  or  oval  shape,  not  very  hard  to  the  touch,  mov- 
able, vascular,  and  of  a  dusky  reddish  hue.  In  a  few  places  they  existed  as 
distinct  ridges,  from  a  line  to  an  inch  in  width,  projecting  prominently  beyond 
the  level  of  the  surrounding  surface.  The  hands  and  feet  were  covered  with 
them,  particularly  the  joints  of  the  fingers  and  toes  ;  they  were  also  found  on 
the  legs,  knees,  buttocks,  right  arm,  and  elbow.  They  were  free  from  pain, 
and  quite  tolerant  of  manipulation.  The  general  health  was  somewhat  im- 
paired, the  youth  looking  dyspeptic,  and  laboring  under  partial  paralysis  of 
the  left  superior  extremity. 

In  white  persons  the  keloid  tumor  is  generally  a  few  shades  redder  than 
the  adjoining  skin  ;  occasionally,  indeed,  it  has  a  very  fiery  appearance,  and 
is  pervaded  by  numerous,  delicate,  superficial  vessels,  in  a  state  of  habitual 
congestion. 

The  site  of  the  keloid  tumor  presents  nothing  of  a  definite  character. 
When  traumatic,  it  may  occur  in  any  part  of  the  body,  and  the  same  thing, 
as  we  have  already  seen,  may  happen  in  the  idiopathic  form.  It  is  generally 
supposed  that  it  is  particularly  prone  to  appear  on  the  chest,  but,  judging 
from  my  own  observation,  I  should  be  inclined  to  doubt  it. 

Pathologists  have  made  a  distinction  between  keloid  tumors  by  separating 
them  into  two  varieties,  the  true  and  the  spurious.  The  former,  it  is  alleged, 
arise  spontaneously,  whereas  the  latter  are  always  caused  by  some  local  injury, 
such  as  that  already  referred  to.  From  my  knowledge,  however,  of  this  dis- 
ease, I  am  satisfied  that  such  a  division  is  altogether  arbitrary,  and,  conse- 
quently, without  any  foundation  in  nature  ;  the  structure  in  both  of  the  so- 
called  varieties  being  perfectly  identical. 

Keloid,  although  a  troublesome,  is  not  a  dangerous  disease,  inasmuch  as  it 
never  degenerates  into  malignancy.  Of  all  the  cases  that  have  come  under 
my  notice,  not  one  has  exhibited  such  a  tendency.  When  excised,  however, 
it  nearly  always  returns,  and  that  in  a  very  short  time,  rising  with  increased 
activity,  like  a  phoenix  from  its  ashes  ;  so  that  the  second  state  is  literally 
much  worse  than  the  first.  In  some  cases,  the  tumors  remain  completely 
stationary  for  a  long  time  ;  in  others,  on  the  contrary,  they  gradually  advance 
until  they  have  acquired  a  considerable  bulk,  when  they  usually  become  pas- 
sive, and  so  continue  for  many  years.  Occasionally,  in  consequence  appa- 
rently of  prolonged  pressure  or  local  irritation,  they  take  on  ulcerative  action, 
but  such  an  occurrence  is,  according  to  my  observation,  very  unusual. 

In  regard  to  their  structure,  keloid  formations  belong  to  the  class  of  fibro- 
plastic growths,  described  in  the  chapter  on  tumors.  The  fibres  intersect 
each  other  in  every  possible  direction,  intercepting  cells  or  spaces  occupied 
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by  plastic  matter,  of  a  softer  nature.  A  section  presents,  to  the  naked  eye, 
a  whitish,  homogeneous  aspect,  or,  if  the  mass  be  very  old,  very  much  the 
appearance  of  an  unripe  pear  or  turnip.  It  creaks  slightly  under  the  knife, 
and  is  of  a  dense,  firm  consistence,  with  very  little  elasticity.  Hardly  any 
vessels  are  perceptible  in  its  interior,  but  the  surface  of  the  growth  is  usually, 
as  already  stated,  quite  vascular,  the  vessels  passing  over  it  in  distinct  lines, 
more  or  less  tortuous  and  varicose  in  their  arrangement.  The  minute  struc- 
ture of  keloid  is  well  seen  in  fig.  191,  drawn  from  one  of  my  specimens  by 
Dr.  DaCosta. 

Fig.  191. 
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Microscopical  characters  of  keloid. 

The  treatment  of  keloid  is  altogether  unsatisfactory.  So  far  as  I  know, 
there  is  no  remedy  which  exercises  the  slightest  influence  in  arresting  its  pro- 
gress or  promoting  its  removal.  Sorbefacients  and  alterants  of  every  de- 
scription, in  every  form  of  combination,  and  in  every  variety  of  dose,  have 
been  employed,  and  yet  I  am  not  aware  of  a  solitary  instance  in  which  their 
exhibition,  however  protracted,  has  been  followed  by  a  cure,  or  even  by  a 
tendency  towards  such  a  result.  The  different  preparations  of  iodine,  arsenic, 
chloride  of  barium,  hydrochlorate  of  ammonia,  and  other  kindred  articles, 
so  serviceable  in  some  other  morbid  growths,  have  all  signally  failed  in  effect- 
ing any  beneficial  changes  in  this.  The  excessive  itching,  burning,  or  sting- 
ing, which  is  a  source  of  such  annoyance  when  the  tumors  are  large  or  nume- 
rous, is  best  relieved,  according  to  my  experience,  by  a  proper  regulation  of 
the  diet,  an  occasional  active  purgative,  the  exhibition  of  the  antimonial  and 
saline  mixture  with  Fowler's  solution  of  arsenic,  and  the  frequent  use  of  the 
tepid  bath,  either  simple,  or  medicated  with  soda,  potassa,  common  salt,  or 
bran.  Anointing  the  tumors  occasionally  with  oil  or  mild  pomatum  will 
also  prove  serviceable.  Everything  like  pressure  or  local  irritation  must  be 
carefully  guarded  against.  If  ulceration  arise,  none  but  the  most  soothing 
remedies  should  be  employed. 

As  to  excision,  my  experience  is  decidedly  opposed  to  it.  In  the  many 
cases  in  which  I  have  tried  it,  signal  failure  has  been  the  result,  the  disease 
always  returning  at  the  site  of  the  cicatrice  within  a  short  time  after.  It  is 
only  when  the  tumors  act  obstructingly,  as  when  they  impede  the  opening  of 
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a  natural  outlet,  or  become  a  source  of  great  disfigurement,  that  interference 
should  be  considered  as  warrantable.  In  some  cases  relief  might  possibly  be 
afforded  by  a  plastic  operation,  but  on  this  point  I  am  not  able  to  say  any- 
thing from  personal  experience. 

8.  EILOID. 

The  eiloid  tumor  is  extremely  uncommon,  only  a  few  cases  having  hitherto 
been  met  with.  It  was  first  described  by  Dr.  John  C.  Warren,  who  gave  it 
the  present  name  in  consideration  of  its  peculiar  coil-like  disposition.  In  its 
earlier  stages  it  presents  the  appearance  of  a  small  elevation,  similar  to  that 
occasioned  by  a  burn,  which  goes  on  gradually  increasing,  without  pain,  heat, 
redness,  or  ulceration,  until  it  acquires  a  large  bulk,  and  sensibly  affects  the 
general  health.  The  rolls,  in  the  case  of  the  Boston  surgeon,  lay  in  close 
contact  with  each  other,  each  being  about  four  inches  in  length,  the  whole 
together  looking  very  much  like  a  triple  coil  of  inflated  intestine.  The  growth 
seemed  to  have  begun  on  the  right  side  of  the  neck  by  a  narrow  base.  The 
patient  was  a  negress,  about  fifteen  years  of  age,  whose  health  had  not  been 
good  for  some  time  past.  The  tumor,  although  removed  along  with  a  portion 
of  sound  skin,  soon  returned.  When  the  girl  was  seen  eighteen  months  after- 
wards, it  occupied  the  same  site,  but  was  not  as  large  as  the  original  one. 
Being  again  extirpated,  it  rapidly  reappeared,  and  soon  proved  fatal,  the 
patient  dying  dropsical.  Dissection  of  the  body  revealed  important  disease 
of  the  liver,  water  in  the  splanchnic  cavities,  and  great  enlargement  of  the 
lymphatic  ganglions  of  the  abdomen. 

Of  the  anatomy  of  eiloid  nothing  is  known.  It  probably  takes  its  rise  in 
the  substance  of  the  dermis,  but  how,  or  in  what  particular  part,  has  not  been 
determined.  It  is  to  be  regretted  that  Dr.  Warren  has  failed  to  inform  us 
whether  the  secondary  growth  had  the  same  coil-like  appearance  as  the  pri- 
mary one.  The  only  remedy,  of  course,  for  this  disease,  is  early  and  efficient 
extirpation,  with  proper  attention  afterwards  to  the  general  health. 

9.  LEPOID. 

The  lepoid  formation  is  most  generally  observed  upon  the  face,  nose,  and 
forehead  of  elderly  persons,  usually  males,  of  a  delicate  florid  complexion,  with 
a  habitual  tendency  to  congestion  of  the  capillary  vessels,  light  eyes,  and 
light,  brown,  or  reddish  hair.  Although  occasionally  single,  I  have  more 
commonly  found  it  to  be  multiple.  In  some  instances,  indeed,  quite  a  num- 
ber of  lepoid  spots  are  observed,  scattered  about  in  different  directions,  with 
intermediate  healthy  skin.  It  generally  makes  its  appearance  in  the  form  of 
a  small,  circumscribed  speck,  not  larger,  perhaps,  than  a  mustard  seed,  and 
of  a  dirty,  grayish  color,  which  becomes  covered  with  a  very  rough,  brownish 
crust  or  scale,  resembling  the  bark  of  a  tree,  whence  its  name.  This,  falling 
off,  is  soon  succeeded  by  another,  of  the  same  complexion,  form,  and  con- 
sistence. Thus  the  disease  is  often  kept  up  for  many  successive  years.  At 
last,  however,  ulceration  sets  in,  and  the  dermis  exhibits  a  red,  glossy  surface, 
spicular,  pitted,  or  granular,  and  throwing  out  a  thin,  ill-elaborated  pus.  The 
skin,  upon  inspection,  is  found  to  be  almost  of  a  gristly  hardness,  its  internal 
surface  being  studded  with  numerous  little,  whitish,  rounded  bodies,  con- 
nected together  by  a  dense,  grayish  substance.  The  progress  of  the  disease 
is  attended  with  hardly  any  pain;  but  the  patient  is  generally  very  much  an- 
noyed by  itching,  leading  to  an  irresistible  desire  to  scratch,  which  always 
aggravates  it. 

The  nature  of  lepoid  is  undetermined.  Without  being  able  to  speak  posi- 
tively, I  am  strongly  inclined  to  believe  that  it  is  merely  a  variety  of  lupus 
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or  epithelioma;  a  supposition  deriving  plausibility  from  the  circumstance 

that,  although  generally  disposed  to  remain  long  stationary,  or  to  make  hut 
little  progress,  it  often  ultimately  takes  on  malignant  action  ;  pursuing  then 
very  much  the  same  course  as  the  milder  forms  of  lupus. 

The  best  remedy  for  this  disease  is  non-interference.  The  rough,  bark-like 
scale  may  occasionally  be  softened  with  a  little  very  dilute  citrine  ointment, 
or  covered  with  a  mixture  of  two  parts  of  collodion  and  one  of  castor  oil,  to 
serve  as  a  defence  from  the  air.  All  irritating  applications  must  be  refrained 
from.  If  the  disease  is  inclined  to  spread,  the  tissues  may  be  destroyed 
with  the  Vienna  paste,  or  removed  with  the  knife ;  but  in  general  it  will  he 
safest  to  eschew  all  operative  interference,  as  likely  to  aggravate  the  case  by 
an  early  recurrence  of  the  formation,  and  its  more  rapid  tendency  to  malig- 
nancy. 

10.   LUPUS. 

Under  the  term  lupus  are  comprehended  two  varieties  of  disease,  the  chief 
peculiarity  of  which  is  a  tendency  to  destructive  ulceration  of  the  skin  and 
areolar  tissue,  or  of  these  and  the  more  deep-seated  structures.  In  point  of 
fact  the  two  affections  are  identical,  the  only  difference  between  them  being 
that  the  one  is  milder  than  the  other,  more  tardy  in  its  progress,  and  less 
disposed  to  spread,  its  ravages  being  generally  limited  to  the  cutaneous  tex- 
tures, or  to  the  parts  in  which  it  is  originally  located.  The  former  of  these 
affections  is  called  the  non-exedent,  stationary,  or  serpiginous  ulcer;  the 
latter  the  exedent,  eating,  or  corroding  ulcer.  It  is  also  known  as  the  can- 
croid or  voracious  ulcer.  The  older  surgeons  described  it  under  the  appella- 
tion of  noli  me  tangere,  in  reference  to  the  exquisite  sensibility  by  which  it  is 
so  often  characterized.  The  term  lupus,  signifying  wolf,  is  suggestive  of  the 
destructive  tendency  of  the  affection. 

Of  the  causes  of  lupus,  in  both  of  its  forms,  wre  have  no  definite  know- 
ledge. In  general,  it  comes  on  spontaneously,  or  without  any  assignable 
reason,  and  soon  exhibits  its  peculiar  features.  Occasionally  its  origin  is 
apparently  referable  to  some  local  injury,  as  a  scratch,  abrasion,  or  contu- 
sion, or  to  the  irritation  of  some  warty  growth.  It  is  commonly  supposed 
that  a  scrofulous  state  of  the  constitution  predisposes  to  its  occurrence,  and 
this  is  probably  true,  although  in  a  much  less  degree  than  has  been  imagined. 
My  own  experience  certainly  does  not  warrant  the  conclusion  that  the  origin 
of  the  disease  has,  in  general,  any  such  relation;  in  most  of  the  cases  that 
have  come  under  my  observation,  the  patients  seemed  to  be  peculiarly  free 
from  strumous  taint,  both  as  it  respected  the  actual  state  of  their  own  sys- 
tem, and  everything  like  hereditary  transmission.  Persons  of  a  delicate, 
ruddy  complexion,  with  light  hair,  blue  eyes,  and  an  unusually  active  capil- 
lary circulation,  are  most  prone  to  the  disease,  not  only  as  it  regards  its  fre- 
quency, but  also  the  rapidity  of  its  progress  and  the  extent  of  its  ravages. 
How  far  a  syphilitic  taint  of  the  constitution  may  act  as  a  predisposing  cause 
of  lupus  is  a  point  that  has  not  been  ascertained  ;  unfortunately,  it  is  seldom 
in  the  power  of  the  practitioner  to  obtain  a  sufficiently  accurate  account  of 
his  cases  to  enable  him  to  trace,  in  a  satisfactory  manner,  their  various  rela- 
tions. 

Lupus  may  occur  in  any  part  of  the  body,  but  it  will  most  commonly  he 
found  to  manifest  a  peculiar  predilection  for  the  nose,  cheeks,  and  eyelids, 
especially  the  lower.  It  is  observed  in  both  sexes,  and  rarely  shows  itself 
until  after  the  age  of  forty.  When  it  attacks  the  face,  it  sometimes  breaks 
ont  simultaneously,  or  nearly  so,  at  several  points.  The  ulcers,  in  both 
varieties  of  the  affection,  are  usually  of  an  intractable  nature,  or  if,  as  occa- 
sionally happens,  they  heal  at  one  place,  they  are  sure  to  spread  at  another. 
Their  secretions  are  of  an  ichorous  nature,  and  their  surface  is  covered  by  a 
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brownish,  characteristic  scab.  If  reparation  take  place,  the  new  skin  is 
always  very  hard,  white,  irregular,  and  prone  to  take  on  disease  from  the 
slightest  causes. 

1.  The  non-exedent  lupus,  often  described  as  the  serpiginous  ulcer  of  the 
face,  generally  begins  either  as  a  small,  hard,  white,  shining  tubercle,  or  as 
a  fissure,  crack,  or  excoriation,  with  indurated  edges,  and  a  thin,  brownish 
incrustation.  In  either  case,  it  soon  exhibits  its  characteristic  tendency  to 
spread,  not  in  depth,  but  circumferentially,  for  it  rarely,  at  least  in  its  earlier 
stages,  penetrates  beyond  the  substance  of  the  true  skin,  or  even  far  into  it. 
In  fact,  it  is  essentially  a  superficial  ulcer,  passing  generally  from  one  point 
to  another,  but  seldom  involving  the  deeper  structures,  except,  perhaps,  when 
it  appears  on  the  ala  of  the  nose,  where  it  occasionally  evinces  a  highly  ero- 
sive disposition.  When  it  affects  the  eyelids,  it  may,  in  time,  extend  to  the 
fibres  of  the  orbicular  muscle,  and  even  to  the  tarsal  cartilage,  but  in  gene- 
ral it  remains  limited  for  years  to  the  skin,  or  skin  and  areolar  tissue.  The 
parts  around  the  ulcer  are  hard,  puckered,  tender,  and  usually  somewhat  red- 
dish, although  very  often  they  retain  their  normal  color.  The  ulcer  is  the 
seat  of  occasional,  darting,  stinging,  or  shooting  pain,  and  of  more  or  less 
itching,  generally  much  more  disagreeable  than  the  pain  itself.  When  the 
scab,  which  is  usually  very  thin,  and  of  a  brownish,  or  blackish  color,  drops 
off,  it  is  speedily  succeeded  by  another  of  a  similar  kind.  When  the  surface 
is  thus  exposed,  it  is  occasionally  found  to  be  covered  by  very  red,  vascular, 
sensitive  granulations,  smeared  over  with  thick,  yellowish,  viscid  pus,  and  dis- 
posed to  bleed  on  the  slightest  touch.  The  edges  of  the  ulcer  are  usually 
steep,  jagged,  and  slightly  everted.  As  the  sore  spreads  in  one  direction,  it 
often  heals  in  another,  leaving  a  whitish,  leucoid,  or  milky  scar,  strikingly 
contrasting  with  the  surrounding  parts. 

The  non-exedent  form  of  lupus  is  said  to  be  most  common  in  young  scro- 
fulous females,  but,  if  this  be  the  fact,  my  experience  has  failed  to  afford  me 
any  evidence  of  it.  In  most  of  the  cases  that  have  fallen  under  my  observa- 
tion, and  they  have  been  very  numerous,  it  appeared  after  middle  life,  in  both 
sexes,  with  a  complexion  that  was  either  very  florid  at  the  time,  or  had  been 
so  shortly  before  the  attack.  My  opinion  is  that  writers  often  confound  this 
affection  with  the  effects  of  a  syphilitic  taint  of  the  system,  exhibiting  itself 
in  the  form  of  one  or  more  superficial,  foul,  obstinate  ulcers,  which,  when 
their  nature  is  properly  understood,  may  always  be  made  to  disappear 
promptly  under  the  use  of  iodide  of  potassium  and  bichloride  of  mercury. 

In  the  treatment  of  this  variety  of  lupus,  none  but  the  miidest  and  most 
soothing  applications  should  be  employed.  The  one  from  which  I  have  de- 
rived most  benefit  is  the  dilute  tincture  of  iodine,  which,  while  it  changes  the 
action  of  the  secernent  vessels,  promotes  the  removal  of  effused  fluids,  and 
serves  as  a  protective  against  atmospheric  and  other  injurious  impressions. 
As  long  as  the  scab  remains  on  the  surface  of  the  ulcer,  it  should  not  be  dis- 
turbed ;  otherwise  it  may  be  covered  with  a  piece  of  lint,  spread  with  a  small 
quantity  of  the  ointment  of  the  nitrate  of  mercury,  largely  diluted  with 
simple  cerate.  Occasionally  a  little  powdered  opium  forms  a  valuable  addi- 
tion. Brushing  over  the  part  once  every  three  or  four  days  with  a  mixture 
of  collodion  and  glycerine  often  answers  a  good  purpose.  When  the  ulcer 
is  foul,  and  has  a  disposition  to  spread,  it  should  be  touched  once  or  twice, 
lightly  but  effectually,  with  the  dilute  acid  nitrate  of  mercury.  All  severe 
applications  must  be  avoided,  as  they  generally  do  immense  harm. 

Along  with  these  topical  remedies,  special  attention  must  be  paid  to  the 
state  of  the  general  health,  which  is  often  not  a  little  disordered.  The  diet 
should  be  light,  simple,  unirritant,  and  chiefly,  if  not  exclusively,  of  a  vege- 
table character,  the  drinks  consisting  of  water,  milk,  or  weak  tea;  the  bowels 
and  secretions  should  be  regulated  with  blue  mass  and  ipecacuanha,  or  blue 
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mass  and  colocynth  ;  and  if  signs  of  debility  exist,  as  denoted  by  the  state 
of  the  countenance,  pulse,  and  strength,  tonics  should  be  resorted  to,  in  com* 
bination  with  alterants,  of  which  the  best  are  quinine  and  iodide  of  iron,  in 
combination  with  a  minute  quantity  of  bichloride  of  mercury  and  arsenioas 
acid.  Of  late,  very  favorable  mention  has  been  made  of  the  use  of  the  chlo- 
ride of  arsenic  in  the  treatment  of  this  affection,  in  doses  varying  from  eight 
to  fifteen  drops  thrice  a  day,  and  a  number  of  cases  illustrative  of  its  bene- 
ficial effects  have  appeared  in  the  medical  journals.  Of  its  efficacy,  how- 
ever, I  can  say  nothing  from  personal  experience.  When  the  vital  forces 
are  much  impaired,  cod-liver  oil  and  milk  punch  must  be  pressed  into  the 
service. 

2.  The  other  variety  of  lupus,  the  exedent,  corroding,  or  devouring  lupus, 
of  authors,  belongs  unmistakably  to  the  class  of  affections  described  by 
modern  pathologists  under  the  name  of  epithelioma,  or  cancroid  disease.  It 
is  a  genuine  cancerous  development,  generally  beginning  in  the  form  of  a  hard 
tubercle,  crack,  or  warty  excrescence,  and  rapidly  extending  in  different  di- 
rections, both  in  circumference  and  depth,  until  it  has  occasioned  the  most 
frightful  ravages,  and  the  most  dreadful  and  disgusting  deformity.  Thus,  it 
often  consumes  the  whole  of  the  nose,  one  cheek,  the  entire  lip,  the  chin,  or 
perhaps  the  orbit  of  the  eye,  and  the  forehead,  the  ball  of  the  eye  being 
completely  severed  from  its  connections  and  dropping  down  into  the  frightful 
chasm  below.  To  witness  some  of  these  cases  is  a  truly  pitiful  and  shocking 
sight.  The  progress  of  the  disease  is  often  remarkably  rapid,  great  mischief 
being  sometimes  done  in  a  few  months;  at  other  times  its  march  is  more  slow, 
or  the  malady,  after  having  evinced  a  most  destructive  tendency,  may  suddenly 
stop,  with  all  the  appearances  of  a  complete  cessation  of  hostilities.  A  case 
has  been  reported  to  me  where  the  morbid  action,  after  having  destroyed  the 
greater  portion  of  one  cheek  with  the  corresponding  antrum,  has  remained 
in  a  state  of  abeyance  for  the  last  eight  years,  although  it  had  been  steadily 
pursuing  its  course  for  upwards  of  fifteen. 

The  ulcer  in  this  variety  of  lupus  has  an  excavated  appearance,  as  if  it 
had  been  punched  out  of  the  parts  on  which  it  rests  ;  its  edges,  however,  are 
generally  somewhat  everted,  or  everted  at  one  place  and  slightly  overhanging 
at  another,  ragged,  and  often  as  if  worm-eaten  ;  the  bottom  is  foul  and  covered 
with  unhealthy  granulations,  or  granulations  and  aplastic  lymph;  the  discharge 
is  ichorous  and  irritating ;  and  the  surface  around  is  indurated,  tender,  and 
more  or  less  discolored  and  cedematous.  The  pain  is  generally  severe,  being 
of  a  sharp,  biting,  darting,  or  shooting  character,  and  liable  to  temporary 
exacerbations  from  exposure,  irregularities  of  diet,  and  atmospheric  vicissi- 
tudes. The  general  health,  at  first  perhaps  entirely  sound,  becomes  seriously 
affected  during  the  progress  of  the  disease ;  the  appetite  and  sleep  are  im- 
paired ;  the  strength  declines;  marasmus  gradually  ensues;  and  the  patient, 
worn  out  by  suffering,  finally  dies  completely  exhausted. 

The  great  object  in  the  treatment  of  the  corroding  form  of  lupus  is  to  ar- 
rest the  morbid  action,  either  with  the  knife,  or  some  suitable  escharotic,  as 
the  acid  nitrate  of  mercury,  or  the  Vienna  paste.  In  regard  to  the  first  of 
these  measures,  I  must  confess  I  have  no  great  confidence  in  its  efficacy  as  a 
means  of  preventing  a  recurrence  of  the  disease,  since  it  does  not  appear  to 
be  capable  of  exerting  upon  the  capillaries  in  the  neighborhood  of  the 
affected  parts  that  alterant  influence  which  is  necessary  to  cause  a  perma- 
nent suspension  of  the  specific  action  upon  which  the  malady  originally  de- 
pended. In  most  of  the  cases  in  which  I  have  employed  the  knife,  the  result 
has  been  anything  but  flattering,  notwithstanding  the  most  thorough  excision 
and  the  most  careful  attention  iu  regard  to  the  after  treatment.  Indeed,  I 
have  often  been  struck  with  the  apparent  avidity,  so  to  speak,  with  which 
the  disease  returns.     My  opinion,  therefore,  is  that  excision,  as  a  general 
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rule,  should  give  way  to  escharotics,  either  such  as  have  been  just  alluded 
to,  or,  what  I  believe  is  preferable,  in  nearly  all  cases,  the  actual  cautery. 
The  hot  iron  not  only  effectually  destroys  the  diseased  tissues,  but  it  seems 
to  create  a  wide  spread  salutary  influence  among  the  surrounding  parts,  emi- 
nently unfavorable  to  repullulation.  Notwithstanding,  however,  all  the  care 
and  precaution  that  can  be  employed  both  to  get  rid  of  the  disease  and  to 
oppose  its  return,  it  must  be  confessed  that  our  efforts  are  generally,  in  the 
end,  unavailing,  the  malady  usually  coming  back,  and  ultimately  terminating 
fatally. 

As  long  as  the  disease  is  stationary,  it  will  be  best,  as  a  general  rule,  not 
to  interfere  with  it  in  any  manner;  the  scab,  if  there  be  any,  should  be  let 
alone,  or,  if  the  surface  be  exposed,  it  should  be  treated  with  the  most  sooth- 
ing and  gentle  means. 

The  genei*al  health  must,  in  this  as  in  the  more  simple  variety,  receive, 
throughout,  proper  attention  ;  alterants  and  tonics  will  often  afford  essential 
service ;  and  the  strictest  vigilance  should  be  exercised  in  regard  to  the  diet, 
bowels,  and  secretions.  Arsenic,  bichloride  of  mercury,  and  iodide  of  iron 
are  particularly  deserving  of  trial  as  constitutional  remedies. 

11.    MELANOSIS. 

Melanosis  of  the  skin,  fig.  192,  is  very  uncommon,  and  probably  never 
occurs  as  a  primary  disease,  being  apparently  always  propagated  from  the 
subcutaneous    cellular    substance,    or 

from   some    lymphatic   ganglion.     It  Fig-  192. 

nearly  always  co-exists  with  melanosis 
in  other  parts  of  the  body,  and  is, 
therefore,  merely  an  evidence  of  a 
general  taint  of  the  system.  In  a 
case  that  was  under  my  observation, 
some  years  ago,  in  a  man,  aged  fifty- 
eight,  it  involved  nearly  all  the  princi- 
pal organs,  and  of  course  finally 
proved  fatal.  In  another  instance 
which  occurred  in  this  city,  while  I 

Was   a   pupil    of    the    late    Dr.    George  Nodule  of  black  cancer  in  the  true  skin. 

McClellan,    an    immense    number   of 

melanotic  tumors  existed  in  the  skin  and  cellular  tissue  of  the  abdomen, 
varying  from  the  volume  of  a  small  pea  up  to  that  of  a  mass  the  size  of  a 
large  almond  ;  they  were  of  a  firm,  fibro-cartilaginous  consistence,  slightly 
movable,  exquisitely  painful,  and  of  a  bluish-black  color.  The  remedy,  in 
this  case,  was  excision,  a  few  of  the  larger  tumors  being  removed  at  a  time  ; 
the  operation  was  repeated  every  ten  or  twelve  days,  for  several  months,  by 
which  time,  but  little  progress  being  made  towards  a  cure,  the  patient 
became  tired,  and  positively  declined  further  interference.  He  finally  died 
completely  exhausted  by  his  disease. 

When  melanosis  is  confined  to  the  integuments,  and  occurs  as  a  circumscribed 
tumor,  the  proper  remedy  is  early  and  free  excision  ;  but  under  opposite  cir- 
cumstances, or,  when  it  co-exists  in  other  parts,  or  is  extensively  diffused 
through  the  cutaneous  and  areolar  tissues,  all  interference  of  the  kind  should 
be  avoided,  as  likely  to  accelerate  the  fatal  crisis. 

12.    SCIRRHUS. 

Scirrhus  of  the  cutaneous  tissue  is  also  exceedingly  uncommon  ;  it  is,  how- 
ever, occasionally  met  with  in  various  parts  of  the  body,  particularly  the  face, 
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forearms,  and  hands.  It  generally  begins  in  the  form  of  a  whitish,  milky,  or 
lencoid  spot,  commonly  a  little  elevated  above  the  surrounding  level,  but  now 
and  then  apparently  somewhat  depressed,  of  a  dense,  firm  consistence,  more 
or  less  rough,  and  completely  inlaid  in  the  substance  of  the  skin.  Large 
vessels  frequently  extend  across  the  affected  parts,  the  redness  contrasting 
strikingly  with  the  whiteness  of  the  intervening  surface.  Movable  at  first, 
the  tumor  gradually  contracts  adhesions,  and,  in  time,  involves  the  subcuta- 
neous cellular  substance.  If  a  section  be  made,  it  will  be  found  to  be  tra- 
versed by  white  lines,  and  to  yield,  on  pressure,  a  small  quantity  of  lactescent 
fluid. 

Although  the  progress  of  this  affection  is  usually  slow,  its  tendency  is  ulti- 
mately to  disintegration  and  decay,  the  resulting  ulcer  having  an  irregular, 
jagged  appearance,  with  everted  edges,  and  a  foul  bottom,  the  discharge 
being  of  a  sanious  or  ichorous  nature.  More  or  less  pain,  of  a  sharp,  lanci- 
nating character,  generally  attends.  As  the  morbid  action  proceeds,  new 
leucoid  spots  are  often  superadded  to  those  already  existing  ;  the  health  gra- 
dually gives  way,  and  the  patient  finally  dies  exhausted,  though  commonly 
not  until  carcinomatous  disease  has  developed  itself  in  some  of  the  internal 
organs,  particularly  the  lungs,  pleura,  and  liver.  Occasionally  the  affected 
parts  assume  a  true  encephaloid  character,  and  in  this  way  a  tumor  of  con- 
siderable size  may  ultimately  be  formed,  very  tender,  vascular,  and  subject  to 
frequent  hemorrhages.  Finally,  the  scirrhous  matter  sometimes  exists  as  an 
infiltration,  although  such  an  occurrence  is  very  infrequent. 

Secondary  scirrhus  of  the  integumeuts  is  by  no  means  uncommon  ;  it  is 
most  frequently  seen  in  carcinoma  of  the  mammary  gland  and  lymphatic 
ganglions,  and  generally  presents  itself  in  the  form  of  small,  hard,  shot-like 
tubercles,  firmly  and  immovably  fixed  in  the  substance  of  the  skin.  The 
number  of  these  little  bodies  is  sometimes  very  great ;  they  are  usually  quite 
painful,  seldom  attain  much  bulk,  and  do  not  often  ulcerate,  the  patient 
nearly  always  dying  of  the  primary  disease  before  this  event  has  had  time  to 
take  place. 

The  ultimate  character  of  these  secondary  formations  is  not  well  under- 
stood ;  in  most  cases,  especially  when  of  long  standing,  and  of  large  size, 
they  contain  encephaloid  matter  and  true  cancer  juice.  Melanotic  substance 
is  sometimes  interspersed  through  them. 

Scirrhus  of  the  integuments  presents  the  same  unrelenting  character  as  this 
disease  in  other  parts  of  the  body  ;  extirpation,  the  only  resource  in  the  early 
stage  of  the  malady,  holds  out  no  prospect  of  permanent  relief,  and  hence  all 
that  can  generally  be  done  is  to  palliate  the  patient's  suffering. 


SECT.  VIII. — INSECTS  IN  THE  SKIN  AND  CELLULAR  TISSUE. 

The  skin  and  cellular  tissue  are  liable  to  be  infested  by  certain  insects, 
which  although  not  poisonous,  are  capable  of  inducing  serious  suffering, 
especially  in  persons  of  a  nervous,  irritable  temperament.  I  refer  more  par- 
ticularly to  the  chigoe  and  the  Guinea  worm. 

The  chigoe,  which  is  very  common  both  in  this  country,  South  America, 
and  the  West  Indies,  is  a  little  insect,  scarcely  half  the  size  of  the  smallest 
pin  head,  which  penetrates  the  skin  of  the  hands  and  feet,  as  well  as  of  other 
exposed  parts  of  the  body,  for  the  purpose  of  sustenance  and  hatching.  It 
is  a  species  of  flea,  with  a  rostrum  as  long  as  the  body,  of  a  pale-brownish, 
semi-transparent  appearance,  with  legs  of  a  light  lead  color,  which  often 
deposits  its  eggs  in  immense  numbers.  The  first  effect  is  an  itching  sensa- 
tion, which  is  soon  followed  by  heat,  redness,  and  swelling,  and,  ultimately, 
by  an  ugly,  irritable,  spreading  ulcer.     If  the  part,  when  it  has  attained  this 
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stage,  be  carefully  examined,  it  will  be  found  to  contain  a  cyst,  about  the 
size  of  a  pea,  and  of  a  bluish  color,  in  which  the  ova  live  and  multiply  with 
astonishing  rapidity.  When  a  number  of  chigoes  penetrate  the  skin  together, 
the  suffering  produced  by  them  may  be  so  great  as  to  cause  violent  constitu- 
tional disturbance  and  even  death. 

The  treatment  consists  in  picking  out  the  insect  and  its  eggs  with  a  fine 
needle,  care  being  taken  not  to  rupture  the  cyst,  otherwise  the  young  brood 
may  produce  further  mischief.  Clearance  having  been  effected,  the  partis 
well  washed  with  salt  water,  tobacco  juice,  or  spirits  of  turpentine,  and 
thoroughly  painted  with  dilute  tincture  of  iodine.  The  female  slaves  in  the 
West  Indies  are  said  to  extract  these  insects  with  great  dexterity. 

The  Guinea  worm,  or  little  dragon,  technically  called  Jilaria  medinensis, 
also  buries  itself  in  the  body.  It  is  chiefly  met  with  in  hot  countries,  parti- 
cularly in  Egypt,  Arabia,  Persia,  Abyssinia,  and  Guinea,  the  inhabitants  of 
which  are  often  sorely  afflicted  by  it.  Of  a  white  color,  and  of  a  filiform 
shape,  it  has  an  orbicular  mouth,  and  a  slightly  pointed  tail,  its  usual  length 
being  from  five  to  ten  inches,  and  its  thickness  that  of  a  small  violin  string. 
Its  ordinary  abode  is  the  subcutaneous  cellular  tissue  of  the  feet  and  legs, 
though  it  is  also  found  in  other  parts  of  the  body,  as  the  face,  neck,  scrotum, 
hands  and  arms.  It  is  commonly  coiled  up  circularly,  and  is  inclosed  by  a 
distinct  cyst,  which  thus  separates  it  from  the  surrounding  parts.  The  ani- 
mal enters  the  skin  when  quite  young,  and  gradually  increases  in  size,  excit- 
ing intolerable  itching,  inflammation,  swelling  and  suppuration,  often  attended 
with  fever,  and  sometimes  followed  by  gangrene.  The  precise  situation  of 
the  worm  is  generally  indicated  by  a  sort  of  boil,  or  a  hard,  ridge-like  eleva- 
tion. When  ulceration  sets  in,  the  head  of  the  creature  usually  protrudes  at 
the  opening,  thus  confirming  the  diagnosis  of  the  case. 

In  the  treatment  of  this  affection,  the  proper  plan  is  not  to  allow  the  patient 
to  be  tormented  by  the  employment  of  inefficient  remedies,  but  to  cut  down 
at  once  upon  the  part,  and  extract  the  intruder.  It  is  worse  than  useless  to 
waste  time  in  the  application  of  leeches,  liniments,  and  embrocations,  which, 
so  long  as  the  cause  of  irritation  lies  buried  under  the  skin,  can  produce  none 
but  the  most  transient  effect.  If  the  tumor  is  already  open,  and  the  head 
of  the  animal  is  protruding,  extrusion  may  be  promoted  by  gentle  tractions. 
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CHAPTER   II. 

DISEASES    AND    INJURIES    OF   THE    MUSCLES, 
TENDONS,  BURSES,    AND  APONEUROSES. 

SECT.  I. — MUSCLES. 

The  muscles  are  liable  to  wounds  and  lacerations,  inflammation,  atrophy, 
hypertrophy,  and  different  kinds  of  transformations,  especially  the  fatty 
form,  which  occasionally  exists  in  a  very  high  degree,  and  over  a  consider- 
able extent  of  the  body.  They  are  also  subject  to  some  of  the  carcinomatous 
formations,  and  to  the  development  of  hydatids  and  serous  cysts. 

1.  Wounds. — When  a  muscle  is  divided  by  a  sharp  instrument,  or  acci- 
dentally ruptured,  its  fibres  immediately  retract  so  as  to  drag  the  edges  of 
the  wound  more  or  less  widely  asunder.  The  extent  to  which  this  separa- 
tion may  be  carried  varies,  in  general,  according  to  the  length  and  thickness 
of  the  muscle,  from  a  few  lines  to  as  many  inches.  In  transverse  fractures 
of  the  patella,  the  action  of  the  straight  muscle  of  the  thigh  often  draws  the 
superior  fragment  from  three  and  a  half  to  four  inches  away  from  the  inferior ; 
and  it  is  reasonable  to  conclude  that  fully  as  extensive  a  gap  would  be  pro- 
duced between  the  ends  of  this  muscle  if  it  were  cut  in  two,  or  torn  asunder. 
In  rupture  of  the  straight  muscle  of  the  abdomen,  the  edges  of  the  subcu- 
taneous wound  have  repeatedly  been  found  to  be  separated  from  an  inch  and 
a  half  to  two  inches.  In  the  operation  for  the  cure  of  strabismus,  the  retrac- 
tion of  the  posterior  extremity  of  the  divided  muscle  is  seldom  less  than  from 
four  to  six  lines,  and  often  even  considerably  more. 

The  above  facts  are  highly  interesting  in  a  practical  point  of  view,  inasmuch 
as  they  point  out  the  propriety  of  adopting  prompt  and  energetic  measures 
for  effecting  and  maintaining  apposition  of  the  ends  of  the  divided  muscle; 
for  observation  has  shown  that  the  more  accurate  this  is  the  more  speedy  and 
perfect  will  be  the  cure.  If  the  edges  are  brought  fully  and  intimately  toge- 
ther, the  union  will  necessarily  require  but  a  small  quantity  of  plastic  matter 
for  its  early  and  complete  consolidation.  If,  on  the  other  hand,  the  gap 
amounts  to  several  inches,  either  no  union  will  occur,  or  it  will  be  effected 
through  the  intervention  of  a  large  quantity  of  cellulo-fibrous  tissue,  pos- 
sessing none  of  the  properties  of  muscular  fibre.  Hence  the  affected  struc- 
tures must  always  remain  proportionably  weak  and  disabled.  But  this  is  not 
the  only  inconvenience  that  follows  such  an  accident ;  in  wounds  of  the 
abdominal  muscles,  for  example,  the  gap  is  sure  to  give  rise  to  hernia,  and  it 
is  easy  to  see  that  a  deficiency  of  this  kind  elsewhere  would  hardly  be  pro- 
ductive of  less  serious  effects. 

2.  Laceration. — Rupture  of  the  muscles  is  often  produced  by  very  trifling 
causes,  the  most  common  of  which  are  leaping,  or  jumping  across  ditches  or 
over  fences,  lifting  heavy  weights,  or  falls  from  a  considerable  height,  in  which 
the  person  makes  a  powerful  effort  to  ward  off  injury.  Cases  are  upon  record 
of  women  having  lacerated  the  abdominal  muscles  during  parturition.  In- 
juries of  this  kind  are  most  likely  to  happen,  other  things  being  equal,  when 
a  muscle  has  undergone  the  fatty  degeneration,  which,  by  rendering  its  fibres 
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soft  and  lacerable,  acts  as  a  powerful  predisposing  cause  of  rupture.  Long 
continued  inactivity  of  a  muscle  followed  by  sudden  and  violent  contraction 
may  be  mentioned  as  another  predisposing  cause  of  the  accident. 

The  muscles  which  are  most  liable  to  rupture  are  the  straight  muscles  of 
the  abdomen,  the  psoas,  deltoid,  the  two-headed  flexor  of  the  arm,  the  straight 
femoral,  and  gastrocnemius. 

The  place  where  the  rupture  usually  occurs  is  near  the  junction  of  the 
fleshy  fibres  with  their  tendons ;  but  occasionally  a  muscle  may  give  way  at 
its  middle,  or,  in  fact,  at  almost  any  portion  of  its  extent.  In  twenty-one 
cases  of  this  affection  analyzed  by  Sedillot,  the  rupture,  in  thirteen,  took  place 
at  the  insertion  of  the  fleshy  fibres  into  their  tendons,  while  in  the  remainder 
the  lesion  was  seated  in  the  body  of  the  muscle  itself.  The  laceration  is 
sometimes  limited  to  a  few  fibres  ;  at  other  times  it  involves  the  entire  thick- 
ness of  a  muscle,  or  of  a  muscle  and  its  aponeurotic  envelop.  Finally,  cases 
occur  in  which  a  number  of  muscles  are  ruptured. 

The  symptoms  attendant  upon  this  lesion  are  not  always  well  marked, 
especially  when  the  affected  muscle  is  deep  seated.  In  general,  it  may  be 
assumed  that  the  accident  has  occurred,  if,  at  the  moment  of  some  violent 
bodily  exertion,  as  in  leaping  a  ditch  or  fence,  the  individual  has  heard  a 
distinct  noise  or  snap,  like  the  crack  of  a  whip,  feels  severe  pain  in  some 
particular  spot,  and  either  falls  down,  or  has  but  an  imperfect  use  of  himself. 
Upon  examining  the  suffering  part,  a  vacuity  will  probably  be  noticed  at  one 
point,  and  an  unusual  prominence  at  another,  followed  by  more  or  less  dis- 
coloration and  tenderness  under  manipulation.  Occasionally  the  accident  is 
attended  with  a  rather  copious  hemorrhage,  caused  by  the  rupture  of  an 
artery  of  considerable  size,  as,  for  instance,  the  epigastric  in  laceration  of 
the  straight  muscle  of  the  abdomen.  The  pain  which  follows  the  injury  is 
often  very  sharp,  and  rarely  entirely  disappears  until  after  the  primary  effects 
of  the  lesion  have  measurably  passed  off. 

Temporary  lameness  and  inability  to  move  about  for  some  time  are,  in 
general,  the  most  serious  consequences  to  be  apprehended  from  this  accident, 
provided  it  is  properly  managed  immediately  after  its  occurrence.  In  most 
cases,  a  considerable  period  must  necessarily  elapse  before  the  reunion  of  the 
torn  structures  will  be  sufficiently  firm  to  justify  their  accustomed  use.  Oc- 
casionally violent  symptoms  have  supervened  upon  the  accident ;  and  an 
instance  has  been  reported  of  a  young  man  who  died  from  rupture  of  the 
psoas  muscle,  death  having  been  preceded  by  severe  inflammation  and  infil- 
tration of  pus. 

The  treatment  of  this  lesion  cannot  be  the  same  in  all  cases,  or  under  all 
circumstances.  Whenever  it  is  practicable,  from  the  superficial  situation  of 
the  affected  muscle,  its  ends,  whether  they  have  been  cut  or  ruptured,  should 
be  freely  exposed,  and  then  carefully  approximated  by  a  sufficient  number  of 
stitches  to  hold  them  in  contact  until  firm  union  has  been  established.  For 
this  purpose  the  threads  should  be  carried  nearly  through  the  entire  thickness 
of  the  muscle,  the  object  being  thorough  apposition  both  of  the  superficial 
and  deep  portions  of  the  wound.  In  case  the  muscle  has  been  ruptured,  the 
edges  of  the  wound  may  be  so  ragged  as  to  require  some  retrenching  before 
placing  them  in  contact,  just  as  in  a  lacerated  wound  of  the  integuments.  If 
the  precaution  of  stitching  the  parts  be  neglected,  the  results  above  adverted 
to  will  be  inevitable,  and  it  is,  therefore,  impossible  to  insist  too  strongly 
upon  the  importance  of  attention  to  this  rule,  which  is  so  much  neglected  by 
surgeons. 

The  parts  being  properly  approximated  are  next  placed  in  an  easy,  ele- 
vated, and  relaxed  position,  splints  and  bandages  being  employed  for  this 
purpose,  if  necessary ;  they  are  then  treated  upon  general  antiphlogistic  prin- 
ciples.    If  the  ruptured  muscle  be  deep-seated,  our  chief  reliance  must  be 


644         DISEASES    OF    THE    MUSCLES    AND    THEIR    APPENDAGES. 

upon  rest  and  relaxation,  aided  by  soothing  and  astringent  applications,  along 
with  suitable  internal  remedies,  to  moderate  the  resulting  inflammation.  In 
lacerations  of  the  muscles  of  the  extremities,  important  advantage  may  always 
be  obtained  from  the  use  of  two  rollers,  applied  in  opposite  directions,  as  the 
ends  of  the  wound  may  thus  not  only  be  more  effectually  approximated,  but 
the  contraction  of  the  fleshy  fibres  more  easily  controlled,  than  in  any  other 
manner. 

3.  Inflammation. — Inflammation  of  the  muscles  may  present  itself  in  two 
varieties  of  form,  the  acute  and  chronic  ;  both,  however,  are  uncommon,  and 
are  chiefly  observed  as  consequences  of  external  injury,  as  blows,  wounds,  or 
contusions,  such  as  we  meet  with  in  fractures  and  dislocations ;  or  as  effects 
of  gout  and  rheumatism.  The  sheaths  of  the  muscles  very  frequently,  if  not 
generally,  participate  in  the  morbid  action.  When  the  inflammation  is  at  all 
severe,  considerable  effusion  of  serum  and  lymph  may  take  place,  but  it  is 
seldom  that  the  disease  runs  into  suppuration,  much  less  mortification.  The 
latter  termination  is  chiefly  met  with  in  erysipelas  and  carbuncle,  in  old  worn- 
out  subjects,  and  in  persons  of  different  descriptions  after  violent  external 
injury.  It  is  easily  recognized  by  the  dark  greenish  color  of  the  fleshy  fibres, 
by  their  softness  and  lacerability,  and  by  their  excessively  fetid  odor.  The 
parts  are  detached  in  ragged  shreds,  bathed  in  a  thin,  sanious,  dirty,  and 
offensive  fluid. 

Acute  inflammation  of  the  muscles  is  characterized  by  excessive  pain,  of  a 
sharp,  darting  character,  or  by  dull,  heavy,  aching  sensations,  accompanied 
with  a  feeling  of  soreness,  and  aggravated  by  the  slightest  motion  and  pres- 
sure. In  some  cases,  as  when  the  disease  supervenes  upon  fractures  or  the 
amputation  of  a  limb,  it  is  attended  by  a  remarkable  twitching  or  jerking, 
occasionally  amounting  to  real  spasm,  which  only  yields  to  large  doses  of 
anodynes,  and  hot,  soothing  applications. 

Chronic  myositis  is  not  uncommon  ;  like  the  acute  variety,  to  which  it 
generally  succeeds,  it  is  more  frequently  met  with,  surgically  considered,  as  a 
secondary  than  as  a  primary  affection.  When  long  continued,  it  is  very  prone 
to  give  rise  to  fatty  degeneration,  softening,  ulceration,  and  other  changes, 
which  it  is  often  impossible  to  cure. 

4.  Fatty  Transformation. — Fatty  degeneration  of  the  muscles  is  often,  if 
not  generally,  a  result  of  chronic  inflammation,  especially  when  conjoined 
for  any  considerable  period  with  steady,  persistent  inactivity,  or  want  of  ex 
ercise.  Whether  inflammation,  however,  is  always  necessary  to  its  forma- 
tion is  still  a  mooted  question,  although  it  is  highly  probable  that  it  is. 
When  thus  affected  the  fleshy  fibres  assume  a  pale  yellowish,  whitish,  or 
slightly  reddish  color,  at  the  same  time  that  they  are  unctuous  to  the  touch, 
and  so  much  softened  as  to  yield  under  the  most  trivial  force.  On  pressure, 
a  clear,  oily  fluid  comes  out,  which  greases  the  finger,  is  highly  inflammable, 
and  is  composed  of  elain,  adipocire,  and  ordinary  fat,  in  variable  propor- 
tions. These  substances  are  not  deposited,  as  some  have  conjectured,  be- 
tween the  fleshy  fibres,  but  form  actually  a  portion  of  their  constituent 
principles ;  their  proper  tissue  being  found,  when  examined  microscopically, 
to  be  tilled  with  granules,  partly  interposed  between  their  stria?,  and  partly 
replacing  them. 

The  fatty  transformation  is  most  common,  as  well  as  most  marked,  in  the 
muscles  of  the  loins,  hip,  thigh,  and  leg  of  old  persons  affected  with  para- 
lysis. It  is  likewise  occasionally  observed  in  the  heart,  and  now  and  then  in 
the  muscles  around  unreduced  luxations,  large  exostoses,  and  old,  deep-seated 
ulcers.  When  the  change  is  profound  and  extensive,  it  sometimes  involves 
the  corresponding  tendons  and  aponeuroses,  which,  in  consequence,  lose  their 
polished,  satin-like  lustre.  So  far  as  we  know,  this  disease  does  not  admit  of 
cure. 
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5.  Ulceration. — Ulceration  of  the  muscles  is  an  uncommon  occurrence ;  it 
is  chiefly  noticed  in  phagedenic  sores  of  the  leg,  extending  successively 
through  the  integuments,  cellular  tissue,  aponeuroses,  and,  finally,  the  mus- 
cles, which,  however,  generally  resist  its  encroachments  in  a  very  remarkable 
degree.  In  some  of  these  cases  the  fleshy  fibres  are  in  a  complete  state  of 
fatty  degeneration,  of  a  whitish  color,  and  so  soft  as  to  admit  of  being 
scraped  away  with  the  greatest  facility.  When  the  ulceration  is  slight,  the 
restorative  process  usually  proceeds  kindly,  and  the  breach  is  soon  filled  with 
healthy  granulations.  No  special  treatment  is  required  in  this  disease,  apart 
from  the  remedies  ordinarily  employed  under  such  circumstances. 

6.  Contraction. — Another  effect  of  inflammation  of  the  muscles,  or  of  the 
muscles  and  their  fibrous  envelops,  is  contraction  of  their  fleshy  fibres,  lead- 
ing to  marked  disorder  of  their  functions,  along,  perhaps,  with  severe  pain, 
and  even  to  great  deformity,  as  we  so  often  see  in  wry  neck,  consequent  upon 
iuflaramation  of  the  sterno-cleido-mastoid  and  splenius  muscles,  and  the  mus- 
cles of  the  thigh  from  the  effects  of  hip-joint  disease.  In  many  of  these 
cases  the  disease  is  obviously  of  a  gouty  or  rheumatic  character,  and,  under 
these  circumstances,  it  often  occurs  at  a  very  early  age,  the  immediate  excit- 
ing cause  being  usually  exposure  to  cold  or  cold  and  wet. 

In  the  treatment  of  myositis  attended  with  contraction  of  the  affected  mus- 
cles, the  first  object  should  be  to  ascertain,  if  possible,  the  nature  of  the  ex- 
citing cause ;  as  to  whether  it  is  the  result  of  rheumatism,  gout,  scrofula,  or 
syphilis,  or  of  external  injury,  as  a  sprain,  twist,  blow,  wound,  or  contusion; 
for  upon  the  knowledge  thus  derived  must  necessarily  depend  the  character 
of  our  remedies,  and  the  chance  or  otherwise  of  a  cure.  I  have  usually  re- 
ceived marked  benefit  in  these  cases  from  the  use  of  the  wine  of  colchicum 
in  combination  with  a  full  dose  of  morphine  at  bedtime  ;  aided  by  active  pur- 
gatives and  diaphoretics,  especially  the  warm  bath,  a  well-regulated  diet,  and 
the  frequent  application  of  Granville's  lotion  in  union  with  laudanum  and 
soap  liniment,  thoroughly  rubbed  upon  the  affected  muscles.  The  muscular 
rigidity  attendant  upon  a  syphilitic  state  of  the  system  is  best  treated  with 
iodide  of  potassium,  either  alone,  or  conjoined  with  mercury. 

In  the  more  subacute  or  chronic  cases  of  muscular  contraction,  great  bene- 
fit may  be  expected  from  the  use  of  the  hot  and  cold  douche,  employed  twice 
a  day,  and  followed,  first,  by  dry  friction,  then  by  the  application  of  stimu- 
lating liniments,  and,  finally,  thorough  shampooing.  Frequent  motion  is  also 
generally  of  great  service ;  to  break  up  adhesions,  and  to  promote  the  ab- 
sorption of  effused  fluids,  upon  which  the  rigidity  often  mainly  depends,  as 
is  observed  in  the  shortened  and  rigid  state  of  the  limbs  after  severe  fractures 
and  dislocations. 

7.  Atrophy. — Atrophy  of  the  muscles,  of  varying  degrees,  is  occasionally 
observed ;  it  may  occur  in  any  of  the  voluntary  muscles,  but  is  most  common 
in  those  of  the  shoulder  and  hip,  the  deltoid  suffering  perhaps  more  fre- 
quently than  any  other  individual  member.  It  may  depend  upon  different 
causes,  but  generally  it  is  produced  by  inflammation,  palsy,  or  defective  cir- 
culation ;  indeed,  whatever  has  a  tendency  to  impair  the  function  of  innerva- 
tion, retard  or  diminish  the  supply  of  blood,  or  induce  permanent  inactivity 
in  a  muscle,  may  be  considered  as  so  many  causes  of  the  affection.  Hence 
it  is  found  that  the  lesion  is  usually  associated  with  paralysis,  whether  pro- 
ceeding indirectly  from  disease  of  the  cerebro-spinal  axis,  or  directly  from 
injury  of  the  nerves  distributed  to  the  suffering  structures.  The  muscles 
around  luxated  joints,  especially  those  of  the  hip  and  shoulder,  are  frequently 
atrophied,  either  simply  from  the  want  of  use,  or,  what  is  more  probable,  the 
conjoint  influence  of  inflammation  and  inactivity.  In  coxalgia  similar  effects 
generally  occur,  the  wasting  usually  involving  all  the  muscles  of  the  lower 
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extremity.     The  fact  that  gout  and  rheumatism  are  frequently  productive  of 
atrophy  "of  the  muscles  is  familiar  to  every  practitioner. 

The  extent  to  which  the  wasting  of  the  muscles  may  proceed  is  variable. 
When  it  exists  in  a  high  degree,  they  may  be  reduced  to  mere  membranous 
bands,  pale,  flaccid,  and  almost  devoid  of  irritability ;  in  some  rare  instances 
their  fleshy  fibres  are  completely  absorbed,  a  dense  cellular  substance  being 
all  that  is  left  in  their  place ;  or,  instead  of  this,  they  are  found  to  be  soft- 
ened and  transformed  into  fatty  matter. 

In  the  treatment  of  atrophy  of  the  muscles  the  first  object  should  be  to 
ascertain,  if  possible,  the  nature  of  the  exciting  cause,  by  removing  which 
the  lesion  sometimes  rapidly  disappears  of  its  own  accord,  or,  at  all  events, 
under  very  simple  management.  Atrophy  dependent  upon  imperfect  supply 
of  blood  is  often  irremediable,  and  the  same  is  frequently  the  case  when  it 
is  caused  by  gout  and  rheumatism,  or  when  it  is  conjoined  with  the  fatty  de- 
generation. The  treatment  of  atrophy  dependent  upon  loss  of  innervation, 
constituting  what  is  called  wasting  palsy,  will  receive  special  attention  in  the 
chapter  on  the  diseases  and  injuries  of  the  nerves,  where  its  consideration 
properly  belongs. 

Whatever  the  cause  of  atrophy  of  the  muscles  may  be,  much  may  be  done, 
after  that  cause  has  been  removed,  towards  effecting  restoration  by  the  steady 
and  persistent  use  of  the  hot  and  cold  douche,  stimulating  embrocations,  dry 
frictions,  and  regular,  systematic  exercise  of  the  affected  structures,  educating 
them,  so  to  speak,  and  thus  gradually  qualifying  them  for  the  resumption  of 
their  appropriate  functions. 

8.  Tumors. — Various  morbid  growths  occur  in  and  among  the  muscles,  the 
principal  of  which  are  the  hydatic,  cystic,  melanotic,  and  encephaloid. 

a.  It  is  uncommon  to  meet  with  hydatids  in  the  muscles  ;  I  have  myself 
seen  but  one  case  of  it.  It  occurred  in  1853,  at  the  surgical  clinic  of  the 
University  of  Louisville,  in  a  laboring  man,  aged  twenty-five  years,  who 
accidentally  discovered  a  swelling  in  the  substance  of  the  right  deltoid  muscle 
six  months  previously,  when  it  was  hardly  as  large  as  a  hazelnut.  At  the 
time  of  my  examination,  it  was  of  the  volume  of  an  almond  with  its  shell,  of 
a  rounded,  elongated  shape,  somewhat  movable,  and  of  a  firm,  fibrous  con- 
sistence, with  a  slight  degree  of  elasticity.  Within  the  last  few  weeks  the 
tumor  had  become  somewhat  painful,  especially  after  exercise,  and  the  pres- 
sure made  in  examining  it  was  productive  of  considerable  uneasiness.  The 
skin  over  it  was  perfectly  healthy.  The  patient  was  not  aware  of  anything 
that  could  have  produced  the  disease. 

The  diagnosis  of  the  tumor  could  not,  of  course,  be  determined  beforehand; 
what  it  resembled  most,  especially  in  point  of  consistence,  was  an  enlarged 
lymphatic  ganglion,  but  the  rarity  of  such  a  disease  in  this  situation  invali- 
dated this  conclusion,  and  left  me  in  complete  doubt  as  to  the  true  nature  of 
the  case.  It  was  too  deep-seated  for  a  sebaceous  tumor,  and  it  possessed 
none  of  the  external  characters  of  a  fibrous,  fibro-plastic,  or  fatty  one. 

In  performing  excision,  the  knife  was  carried  perpendicularly  down  over 
the  tumor,  in  doing  which,  the  point  penetrated  its  interior,  an  occurrence 
which  was  instantly  followed  by  the  escape  of  a  small  quantity  of  thin  pus, 
inducing  me  to  think  that  the  tumor,  after  all,  was  merely  a  dis- 
Fig.  193.      eased  lymphatic  ganglion.     On  continuing  the  dissection,  how- 
ever, I  soon  found  that  there  was  a  distinct  cyst,  which,  being 
collapsed,  was  separated  with  some  difficulty  from  the  fibres  of 
the  deltoid  muscle,  in  which  it  was  imbedded.     The  dissection 
being  completed,  a  small  body,  fig.  193,  was  picked  up  on  the 
Hydatid.       floor,  which,  on  inspection,  proved  to  be  a  globular  hydatid,  not 
more  than  six  lines  in  diameter,  and  furnished  with  a  distinct 
sucker.     The  cyst  was  very  soft  and  thin,  smooth  internally,  and  filamentous 
externally. 
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b.  Tumors  of  a  cystic  character  are  sometimes  met  with  in  and  among  the 
muscles.  In  a  case  of  this  kind,  which  I  had  an  opportunity  of  seeing  in 
1856,  with  Dr.  Da  Costa,  the  growth,  occupying  the  upper  and  outer  portion 
of  the  thigh,  had  acquired  nearly  the  volume  of  an  adult  head.  The  patient 
was  a  female,  aged  fifty-eight,  and  the  disease  had  apparently  resulted  from 
a  fall  down  a  flight  of  stairs,  in  which  she  struck  the  limb  severely,  causing 
deep  ecchymosis  and  great  difficulty  in  walking.  At  the  end  of  two  months 
a  swelling  formed  in  the  situation  adverted  to,  which,  gradually  increasing, 
in  the  course  of  ten  months  acquired  the  size  above  mentioned,  being  at  the 
same  time  the  seat  of  severe  darting  pains,  with  considerable  discoloration  of 
the  integuments.  The  tumor  fluctuated  indistinctly,  but  a  puncture  with  the 
exploring  needle  gave  vent  merely  to  a  few  drops  of  fatty  fluid.  When  re- 
moved by  Dr.  Brinton,  it  was  found  to  be  composed  of  a  very  thick,  dense, 
fibrous  cyst,  filled  with  a  sero-oleaginous  fluid.  The  patient  gradually  re- 
covered from  the  effects  of  the  operation,  but  has  been  troubled  ever  since  with 
pain  in  the  limb  and  difficulty  in  walking. 

c.  Melanosis  sometimes  occurs  in  the  muscles,  either  as  an  infiltration,  or 
as  a  distinct  tumor,  with  or  without  a  cyst,  of  an  irregularly  spherical  shape, 
firm  in  consistence,  and  from  the  volume  of  a  pea  up  to  that  of  a  fcetal  head. 
The  morbid  product,  which  generally  coexists  with  similar  formations  in 
other  parts  of  the  body,  is  occasionally  directly  chargeable  to  external  injury  ; 
but  generally  it  takes  place  without  any  assignable  cause. 

d.  Encephaloid,  scirrhus,  and  colloid  of  the  muscles  are  very  uncommon, 
so  much  so,  that  few  practitioners  ever  meet  with  them.  They  obey  the  same 
law  here  as  when  they  occur  in  other  parts  of  the  body.  In  the  interesting 
case  of  colloid  described  by  Professor  J.  C.  Warren,  an  immense  number  of 
tumors  of  this  kind,  varying  in  size  from  a  pea  to  that  of  a  small  granule, 
hardly  visible  without  the  aid  of  a  microscope,  existed  in  the  voluntary 
muscles,  in  different  regions,  especially  in  those  of  the  thigh  and  leg. 

The  probability  is  that  none  of  these  heteroclite  formations  are  developed 
in  the  muscular  substance,  properly  so-called,  but  that  they  begin  in  the  inter- 
fibrillar  tissue,  from  which,  as  they  increase  in  size,  they  gradually  encroach 
upon  the  fleshy  fibres,  which  they  thus  displace,  alter,  or  destroy. 


SECT.  II. — TENDONS. 

The  tendons,  like  the  muscles,  are  liable  to  wounds  and  lacerations,  but, 
unlike  them,  they  never  suffer  from  malignant  formations,  excepting  seconda- 
rily, and  then  only  very  rarely.  Inflammation  of  these  structures  is  also  very 
infrequent. 

1.  Wounds. — Tendons,  when  divided  subcutaneously,  readily  unite  through 
the  intervention  of  plastic  matter,  without  the  occurrence  of  any  considerable 
degree  of  inflammation.  Indeed,  the  idea  is  very  common  at  the  present  day 
that  such  wounds  are  always  repaired  without  inflammation,  it  being  alleged 
that  this  process,  instead  of  being  necessary  for  this  purpose,  is  a  positive 
detriment.  I  cannot  subscribe  to  such  a  doctrine.  If  its  advocates  mean 
that  the  inflammation  is  very  slight,  or  not  characterized  by  the  ordinary 
phenomena,  I  perfectly  agree  with  them  ;  but  if  they  wish  to  be  understood 
as  affirming  that  inflammation  is  entirely  absent  throughout,  from  the  begin- 
ning to  the  close  of  the  case,  it  is  what  I  cannot  believe,  and  what  is  certainly 
not  true. 

When  a  tendon,  such,  for  example,  as  that  of  the  heel,  is  cut  across  sub- 
cutaneously, the  first  thing  that  is  noticed  is  the  retraction  of  the  divided 
ends,  so  as  to  leave  a  distinct  gap  between  them,  often  amounting  to  from 
nn  inch  and  a  half  to  two  inches,  according  to  the  size  of  the  cord  and  its 
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previous  tension,  or  the  degree  of  force  employed  in  stretching  the  parti 
with  which  it  is  connected.  Inflammation,  generally  of  a  very  slight  form, 
next  takes  place,  and,  soon  after  this  is  set  up,  plastic  matter  is  poured  out, 
filling  up  the  space  between  the  two  extremities  of  the  tendon,  which,  at  the 
same  time,  it  serves  to  connect  together.  As  the  abnormal  action  subsides, 
nucleated  cells  form  in  the  interior  of  the  effused  matter,  and  the  process  of 
organization  thus  begun  steadily  advancing,  the  new  substance  is  gradually 
converted  into  cellulo-fibrous  tissue,  and  this,  in  its  turn,  at  length  into  tendi- 
nous, which,  however,  although  well  calculated  to  fulfil  the  purpose  for  which 
it  is  intended,  is,  like  all  new  tissues,  a  very  imperfect  type  of  the  original. 
The  reproductive  process  generally  advances  very  rapidly,  so  much  so  that 
the  person  soon  acquires  an  excellent  use  of  the  affected  parts.  It  is  upon 
a  knowledge  of  this  property  in  tendon,  when  subcutaneously  divided,  to 
speedy  reunion,  that  is  founded  the  operation  of  tenotomy,  one  of  the  greatest 
improvements  in  modern  surgery. 

When  a  tendon  is  divided  in  an  open  wound,  the  two  ends  rarely  reunite 
at  all,  owing  mainly  to  two  circumstances ;  the  first  is,  that  the  ends  retract 
too  far  to  enable  us  to  bring  them  properly  together,  and  the  second,  that 
the  wound  nearly  always  suppurates;  an  occurrence  eminently  inimical  to 
adhesive  action.  All  the  earlier  operations  of  tenotomy  that  were  performed 
according  to  this  principle,  failed  in  consequence  of  the  violence  of  the  re- 
sulting inflammation. 

The  treatment  of  a  divided  tendon,  then,  with  an  open  wound,  is  very 
different  from  that  where  the  wound  is  subcutaneous.  In  the  latter,  the 
application  of  a  bit  of  adhesive  plaster  to  the  puncture  to  exclude  the  entrance 
of  the  air,  and  a  little  attention  to  rest  and  position,  make  up  the  whole  sum 
of  the  surgeon's  duty.  In  the  former,  on  the  contrary,  the  cut  ends  must  be 
carefully  approximated  by  the  silver  suture,  the  rest  of  the  wound  being 
firmly  closed  ;  or  the  limb  with  which  the  tendon  is  connected  must  be  placed 
in  the  most  thoroughly  relaxed  position  possible,  in  order  to  approximate  its 
extremities,  and  thus  afford  them  an  opportunity  of  reuniting,  an  occurrence, 
however,  which,  I  am  sure,  will  rarely  take  place  under  any  circumstances, 
however  propitious.  The  experiments  of  Dr.  Levert,  of  Mobile,  performed 
many  years  ago,  prove  that  union  between  the  divided  ends  of  a  tendon  will 
be  much  more  likely  to  proceed  kindly  and  satisfactorily,  when  the  parts  are 
held  in  contact  by  a  metallic  suture  than  by  an  ordinary  one.  My  opinion  is 
that  practitioners  have  not  profited  enough  by  the  results  of  these  researches. 
The  recent  introduction  of  silver  wire,  by  Dr.  Sims,  into  our  surgical  arma- 
mentarium, will;  no  doubt,  tend  to  re-excite  attention  to  them. 

The  surgeon  is  sometimes  consulted  on  account  of  an  ununited  tendon, 
with  an  intervening  gap,  perhaps,  long  after  the  external  wound  has  healed. 
Under  such  circumstances,  it  has  been  proposed  to  puncture  the  retracted 
extremities  subcutaneously,  and  it  has  been  alleged  that  such  a  procedure  is 
not  only  safe,  but  generally  quite  successful.  Safe  it  undoubtedly  is,  but,  as 
to  its  being  successful,  that  is  an  utter  impossibility,  unless,  what  seldom 
happens,  the  two  ends  remain  in  close  proximity  with  each  other.  The 
proper  remedy  is  to  expose  the  parts  by  a  free  incision,  and,  having  pared 
the  retracted  extremities,  to  unite  them  with  silver  wire. 

2.  Rupture. — Tendons  are  sometimes  torn  away  from  their  sheaths  along 
with  the  fleshy  fibres  into  which  they  are  inserted,  hanging,  perhaps,  merely 
by  one  extremity ;  when  this  is  the  case,  it  would  be  useless  to  replace  them, 
even  if  this  were  practicable,  as  there  would  be  no  likelihood  whatever  of 
reunion  ;  on  the  contrary,  severe  inflammation  and  sloughing  would  be 
inevitable. 

When  a  tendon  is  ruptured  subcutaneously,  a  loud  snap,  like  the  crack  of 
a  whip,  is  generally  heard  at  the  moment  of  the  accident,  especially  if  the 
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cord  be  a  large  one ;  the  part  is  instantly  deprived  of  its  functions,  and  a 
well-marked  gap,  interval,  or  hollow  is  perceptible  at  the  site  of  the  injury. 
More  or  less  inflammation  follows,  and  a  long  time  usually  elapses  before  the 
patient  regains  the  use  of  the  affected  limb.  The  tendon  which  is  most  liable 
to  suffer  in  this  way  is  that  of  the  heel,  its  rupture  being  generally  caused  by 
violent  muscular  exertion,  either  for  some  special  effect,  as  in  the  case  of 
persons  on  the  stage,  or  for  the  purpose  of  saviug  the  body  from  a  fall,  as 
when  the  individual  makes  a  false  step. 

The  treatment  of  a  subcutaneously  ruptured  tendon  must  be  conducted  by 
rest  and  complete  relaxation  of  the  affected  structures,  so  as  to  enable  us  to 
bring  the  divided  ends  as  closely  together  as  possible.  To  effect  this  to 
the  best  advantage,  special  apparatus  is  generally  required,  as  well  as  the 
greatest  attention  and  vigilance  on  the  part  of  the  practitioner.  The  time 
necessary  for  obtaining  satisfactory  union  varies,  on  an  average,  from  six  to 
eight  weeks. 

3.  Dislocations. — The  tendons  are  sometimes  dislocated,  or  thrown  out  of 
the  grooves  in  which  they  are  naturally  situated,  in  consequence  of  the  lace- 
ration of  the  connecting  ligaments,  or  retaining  bands.  The  accident,  which 
is  most  apt  to  befall  the  tendon  of  the  two-headed  flexor  of  the  arm,  as  it 
runs  along  the  bicipital  groove  of  the  humerus,  is  generally  attended  with 
severe  pain  at  the  site  of  the  injury,  inability  to  move  the  affected  limb,  and 
more  or  less  discoloration  of  the  integuments.  Considerable  swelling  often 
follows,  and,  if  the  accident  is  overlooked,  permanent  lameness  may  result. 
Replacement  should  be  effected  as  speedily  as  possible,  and  it  is  gratifying 
to  know  that  this  is  usually  quite  easy,  provided  the  true  nature  of  the  case 
is  recognized  soon  after  its  occurrence. 

4.  Hypertrophy. — Finally,  the  tendons  are  occasionally  the  subjects  of 
hypertrophy,  exhibiting  an  irregular,  knotty  appearance,  which  is  not  only 
unseemly  but  sadly  productive  of  discomfort.  The  affection  is  most  common 
in  gouty,  rheumatic,  and  syphilitic  persons,  and  is  usually  very  readily  detected 
both  by  touch  and  sight.  The  proper  remedies  are  removal  of  the  exciting 
cause,  the  exhibition  of  iodide  of  potassium,  either  alone  or  in  union  with 
mercury,  and  sorbefacient  applications. 

5.  thecitis. — Inflammation  of  the  sheaths  of  the  tendons,  technically  called 
thecitis,  may  originate  as  an  independent  affection,  or,  as  not  unfrequently 
happens,  it  may  begin  consentaneously  with  inflammation  of  the  parts  which 
it  surrounds  and  lubricates.  In  either  event,  the  disease  is  often  of  a  much 
more  serious  character  than  is  generally  imagined,  nothing  short,  perhaps,  of 
permanent  lameness  and  deformity  being  the  result.  Various  causes  may 
give  rise  to  thecitis ;  thus  it  is  occasionally  induced  by  gout,  rheumatism, 
syphilis,  and  exposure  to  cold.  On  the  other  hand,  it  often  supervenes  upon 
external  injury,  as  a  sprain,  blow,  puncture,  or  contusion.  In  the  hand  and 
fingers  it  is  frequently  met  with  as  a  consequence  of  dislocation  of  the  wrist- 
joint,  or  fracture  of  the  lower  extremity  of  the  radius  and  ulna.  In  regard 
to  its  character,  it  may  be  acute  or  chronic  ;  more  generally  perhaps  the  latter 
than  the  former.  Once  fairly  established,  it  is  commonly  removed  with  much 
difficulty,  and  is  liable,  as  just  stated,  to  be  followed  by  the  most  disastrous 
consequences. 

The  most  common  sites  of  thecitis  are  the  sheaths  of  the  tendons  of  the 
fingers,  the  wrist,  elbow,  feet,  ankles,  and  knees ;  the  disease  may  occur  by 
itself,  or  in  union  with  inflammation  of  the  burses  and  the  lining  membrane 
of  the  neighboring  joints.  In  thecitis  of  the  hands  and  fingers  it  is  seldom 
that  the  disease  exists  except  in  this  association,  especially  when  it  has  been 
caused  by  a  sprain,  dislocation,  or  fracture  of  the  radio-carpal  articulation. 
Under  such  circumstances,  as  I  have  had  frequent  occasion  to  notice,  the  in- 
flammation is  extremely  apt  to  extend  to  the  sheaths  of  all  the  tendons,  as 
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well  as  the  joints  of  the  fingers,  rendering  them  stiff,  tumid,  and  exquisitely 
painful.  If  the  case  be  neglected,  misunderstood,  or  improperly  treated,  the 
whole  hand  becomes  rigid,  and  the  fingers  wasted  and  attenuated,  presenting 
more  the  appearance  of  the  claws  of  some  of  the  inferior  animals  than  the 
organs  which  represent  those  parts  in  the  human  subject.  The  pain  accom- 
panying this  form  of  thecitis  often  reaches  as  high  up  as  the  axilla,  and  I  have 
known  it  to  be  so  distressing  at  night  as  to  deprive  the  patient  completely  of 
sleep  for  days  together. 

Thecitis,  although  apparently  a  trivial  disease,  assumes  a  most  important 
character  when  it  invades  a  number  of  thecse  simultaneously,  or  successively, 
and  the  gravity  of  the  case  is  greatly  augmented  if  there  is  at  the  same  time 
considerable  involvement  of  the  neighboring  joints,  as  when  the  attack  takes 
place  in  the  hands  and  fingers.  Hence  no  time  should  be  lost,  and  no  pains 
spared,  to  get  rid  of  the  inflammation  before  it  has  produced  any  serious 
structural  changes,  particularly  firm  and  extensive  adhesions  of  the  thecre  to 
their  tendons.  Leeches  and  tincture  of  iodine,  either  alone  or  in  union  with 
saturnine  and  anodyne  fomentations,  are  the  chief  topical  remedies  upon  which 
reliance  is  to  be  placed,  while  the  patient  is  freely  purged  and  restricted  in 
his  diet.  Venesection  and  antimony  will  be  necessary  if  the  case  prove  ob- 
stinate. If  the  disease  is  found  to  be  associated  with  a  gouty  or  rheumatic 
state  of  the  system,  wine  of  colchicum  will  be  of  service.  In  thecitis  de- 
pendent upon  a  syphilitic  state  of  the  constitution,  recourse  must  be  had  to 
iodide  of  potassium. 

If  the  parts  have  become  stiff  in  consequence  of  firm  adhesions,  the  hot 
and  cold  douche,  followed  in  immediate  succession,  along  with  frictions  with 
sorbefacient  liniments,  embrocations,  or  unguents,  steady,  systematic  passive 
motion  twice  a  day,  and  the  application  of  the  bandage  to  support  the  affected 
structures,  will  gradually,  though  in  general  not  under  several  months,  effect 
restoration.  In  obstinate  cases  a  mild  mercurial  course  may  become  neces- 
sary, on  the  same  principle  that  such  a  plan  is  occasionally  adopted  in  inflam- 
mation of  other  tissues  attended  with  plastic  effusions  and  morbid  adhesions. 
When  the  disease  is  located  in  the  hand,  I  have  generally  found  it  expedient 
to  bandage  each  finger  separately,  and  to  support  the  member  upon  a  carved 
splint.  In  short,  in  many  of  these  cases  nothing  but  the  most  zealous  and 
determined  perseverance  will  enable  us  to  effect  a  cure. 

6.  Ganglion. — A  ganglion  is  a  small  circumscribed  cyst,  situated  along 
the  course  of  a  tendon,  to  which  it  is  intimately  united.     Composed  of  a 

single  layer,  which  rarely  exceeds  the  thick- 
ness of  the  dura  mater,  it  is  filled  with  a  thin, 
yellowish  fluid,  more  or  less  ropy  in  its  cha- 
racter, and  bearing  a  very  strong  resemblance, 
in  its  general  features,  to  olive  oil,  the  white 
of  an  e<r(<:,  or  a  solution  of  gum  Arabic.  In 
cases  of  long  standing,  the  contents  of  the 
sac  are  sometimes  nearly  entirely  solid,  con- 
sisting of  a  thick  ropy  substance,  of  a  dark 
color,  not  unlike  currant-jelly ;  of  masses, 
apparently,  of  semi-organized  lymph ;  or  of 
small  bodies,  similar,  in  shape  and  size,  to 
cucumber  seed.  In  a  ganglion  of  the  hand 
upon  which  I  operated  two  years  ago,  I  ob- 
served the  singular  looking  bodies  sketched 
in  the  accompanying  cut,  fig.  194.  They  appeared  to  be  in  different  stages 
of  development,  and  were  evidently  merely  so  many  masses  of  lymph,  which 
had  been  originally  attached  to  the  inner  surface  of  the  sac,  but  had  become 
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Fibroid  bodies  of  a  ganglion. 
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separated  in  consequence  of  the  continual  friction  of  the  tendon  to  which  the 
sac  was  connected. 

The  volume  of  the  cyst  varies  from  that  of  a  pea  to  that  of  a  pigeon's  egg ; 
it  is  of  a  globular  or  ovoidal  shape,  somewhat  elastic,  perfectly  movable,  free 
from  pain,  and  unaccompanied  by  any  discoloration  of  the  skin.  A  sense  of 
stiffness  and  of  uneasiness,  felt  chiefly  along  the  course  of  the  tendon  on 
which  it  is  situated,  sometimes  attends  its  formation,  and  induces  the  patient 
to  apply  for  advice.     I  have  never  known  a  ganglion  to  suppurate. 

The  tumor  is  most  common  in  the  female,  and  is  met  with  chiefly  along 
the  extensor  tendons  on  the  back  of  the  hand,  wrist,  and  lower  extremity  of 
the  forearm.  I  recollect  seeing,  some  years  ago,  a  case  where  it  was  situated 
over  the  radial  artery,  the  pulsations  of  which  were  so  thoroughly  imparted 
to  it  as  to  induce  the  belief,  on  the  part  of  several  physicians  who  examined 
it,  that  it  was  an  aneurism  of  that  vessel.  In  1854,  I  operated  before  the 
medical  class  of  the  University  of  Louisville,  upon  a  young  woman  who  had 
two  tumors  of  this  kind,  each  of  the  size  of  a  small  bird's  egg,  upon  the  dor- 
sal surface  of  the  foot. 

How  this  cyst  is  formed  is  still  a  mooted  point.  From  what  I  have  seen 
of  it,  I  am  inclined  to  regard  it  merely  as  a  sacculated  expansion  of  the 
sheath  of  the  tendons,  and  not,  as  some  pathologists  do,  as  a  new  formation. 
From  the  fact  that  it  is  most  common  in  hard  working  people,  it,  doubtless, 
owes  its  origin  to  inflammation,  although  it  is  seldom  directly  chargeable  to 
external  violence. 

The  affection  sometimes  appears  at  an  early  age.  Not  long  ago  I  met 
with  a  case  in  a  little  girl  only  eight  years  old. 

The  most  simple  and  certain  method  of  treatment  consists  in  rupturing  the 
ganglion,  and  scattering  its  contents  into  the  surrounding  cellular  substance, 
where  they  are  in  general  speedily  absorbed.  I  usually  perform  the  operation 
with  the  thumb,  but,  if  the  cyst  is  old  and  very  firm,  it  will  be  necessary  to 
strike  it  with  a  book,  or  to  pierce  it  previously  by  a  subcutaneous  puncture. 
Evacuation  having  been  effected,  a  compress  inclosing  a  piece  of  coin  is  tied 
upon  the  part,  to  promote  the  adhesion  and  obliteration  of  its  cavity,  the 
limb  being  maintained  at  rest  until  the  resulting  inflammation  has  subsided. 
When  the  ganglion  is  quite  young,  a  cure  may  sometimes  be  procured  by 
the  application  of  iodine  and  systematic  compression  ;  but  ordinarily  such 
means  are  quite  futile.  Iodine  is  sometimes  employed  as  an  injection,  in  the 
same  manner  as  in  hydrocele ;  experience,  however,  offers  nothing  in  favor 
of  the  treatment.  When  the  ordinary  means  fail,  the  sac  should  be  cut  up 
as  minutely  as  possible  with  a  delicate  bistoury,  inserted  subcutaneously,  the 
operation  being  followed  up  by  compression.  Both  excision  and  direct  in- 
cision must  be  avoided,  as  likely  to  endanger  the  functions  of  the  part. 


SECT.  III. — SYNOVIAL   BURSES. 

The  synovial  burses,  bursa?  mucosa?,  or  mucous  pouches,  exist  in  consider- 
able numbers  in  various  regions  of  the  body,  especially  about  the  joints  of 
the  extremities,  being  small,  semi-transparent  sacs,  occupied  by  a  thin,  unc- 
tuous fluid.  They  are  for  the  most  part  interposed  between  bone  and  tendon, 
tendon  and  tendon,  bone  and  skin,  or  tendon  and  skin,  their  object  being  to 
facilitate  motion  and  ward  off  pressure.  Hence,  they  are  always  most  con- 
spicuous in  those  situations  which  are  habitually  subjected  to  friction  ;  and 
for  the  same  reason  they  are  occasionally  developed  to  meet  special  contin- 
gencies arising  from  accidental  causes,  as  the  pressure  of  a  shoe,  crutch,  or 
artificial  leg.  In  club-foot  synovial  pouches  are  constantly  found  upon  those 
parts  of  the  foot  which,  being  partially  displaced,  are  compelled  to  sustain 
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the  weight  of  the  body.     Altogether  there  are  about  one  hundred  and  fifty 
of  these  sacs  in  the  natural  state. 

The  largest  and  most  important  synovial  pouches,  surgically  considered, 
are  situated  on  the  acromion  process  of  the  scapula,  the  space  between  the 
hyoid  bone  and  thyroid  cartilage,  the  condyles  of  the  humerus,  the  olecranon 
process,  the  styloid  projections  of  the  ulna  and  radius,  the  tuberosity  of  the 
ischium,  the  great  trochanter,  the  anterior  superior  spine  of  the  ilium,  the 
front  of  the  patella,  the  condyles  of  the  femur,  the  tuberosity  of  the  tibia,  the 
ankle,  the  calcaneum,  and  the  heads  of  the  first  and  fifth  metatarsal  bones,  at 
their  palmar  aspect. 

The  principal  diseases  of  the  burses  are  inflammation,  suppuration,  indura- 
tion and  thickening,  dropsical  accumulations,  and  the  development  of  fibro- 
cartilaginous concretions  in  their  interior.  It  does  not  seem  probable  that 
they  are  ever  the  seat  of  any  of  the  heteroclite  formations ;  at  all  events,  I 
have  never  met  with  any  examples  of  them. 

Inflammation  of  these  sacs  may  occur  either  in  an  acute  or  a  chronic  form, 
the  latter  being,  however,  by  far  the  more  frequent.  The  usual  cause  is  in- 
ordinate and  long-continued  friction  conjoined  with  pressure.  The  disease 
may  also  be  produced  by  blows,  contusions,  wounds,  and  punctures,  and,  in 
persons  predisposed  to  gout,  rheumatism,  scrofula,  and  syphilis,  by  exposure 
to  cold,  or  the  sudden  repulsion  of  the  cutaneous  perspiration.  The  house- 
maid's knee,  and  the  collier's  elbow,  are  examples  of  inflamed  and  enlarged 
burses  produced  under  the  influence  of  concentrated  and  protracted  pressure; 
another  instance,  not  less  striking,  is  afforded  by  the  bunion  which  so  fre- 
quently forms  over  the  inner  surface  of  the  metatarso-phalangeal  articulation 
of  the  big  toe. 

1.  Acute  inflammation  of  the  burses  is  generally  productive  of  very  severe 
suffering;  the  pain  is  tensive,  throbbing,  persistent,  and  greatly  aggravated 
by  motion,  pressure,  and  dependency;  the  swelling,  which  is  often  consider- 
able, is  usually  due  partly  to  exterior  deposits,  partly  to  an  accumulation  of 
synovial  fluid,  the  quantity  of  which  is  commonly  very  much  increased;  the 
skin  is  of  a  dusky  reddish  color,  and  deeply  congested  ;  and  the  functions  of 
the  affected  structures  are  greatly  impaired,  if  not  completely  arrested.  Not 
unfrequently  the  swelling  is  of  an  cedematous  or  erysipelatous  character,  pit- 
ting readily  under  pressure,  and  being  the  seat  of  a  dull,  heavy,  prickling 
sensation.  In  the  more  severe  forms  of  acute  bursitis,  there  is  usually  con- 
siderable constitutional  involvement,  the  patient  being  feverish,  thirsty,  rest- 
less, and  troubled  with  headache,  loss  of  appetite,  and  other  disagreeable 
symptoms. 

Upon  cutting  into  the  affected  sac,  its  inner  surface  is  found  to  be  deeply 
congested,  and  roughened  with  lymph,  while  its  cavity  is  filled  with  a  bloody, 
serous,  or  sero-oleaginous  fluid,  often  in  considerable  quantity,  especially  if 
the  disease  has  been  of  some  standing. 

Bursitis  occasionally  passes  into  suppuration,  the  symptoms,  when  this  is 
about  to  occur,  suddenly  assuming  a  more  severe  form,  just  as  when  matter 
is  about  to  be  deposited  in  any  other  part  of  the  body.  The  pus,  which  is 
usually  of  a  thin,  oleaginous  character,  intermixed  with  flakes  of  lymph,  may 
find  its  way  to  the  surface  by  ulcerative  action,  or  it  may  discharge  itself  into 
a  neighboring  joint,  although  such  an  event  is  extremely  rare,  and  is  not 
likely  to  occur  unless  the  joint  has  freely  participated  in  the  inflammation. 

The  treatment  of  this  disease  must  be  actively  antiphlogistic;  the  part  and 
system  are  kept  perfectly  at  rest ;  leeches  are  applied  to  the  affected  surface, 
followed  by  anodyne  and  saturnine  fomentations;  the  bowels,  diet,  and  secre- 
tions are  duly  attended  to;  and  the  pain,  which  is  generally  severe,  is  con- 
trolled by  morphine,  or  morphine,  antimony,  and  aconite.  If  matter  form,  as 
denoted  by  an  increase  of  pain  and  other  symptoms,  a  free  and  early  incision  is 


SYNOVIAL    BURSES.  653 

made,  the  edges  of  the  opening  being  kept  asunder  by  a  small  tent  to  prevent 
reaccumulation.  The  milder  forms  of  bursitis  are  generally  easily  combated 
by  rest,  cooling  laxatives,  and  the  application  of  the  tincture  of  iodine,  or, 
what  is  frequently  preferable,  a  blister,  large  enough  to  extend  over  the 
affected  surface,  and  retained  sufficiently  long  to  produce  thorough  vesication. 
2.  Chronic  inflammation  of  the  burses  occasionally  gives  rise  to  remark- 
able structural  changes,  the  most  common  of  which  is  an  indurated  and  hyper- 
trophiecl  condition,  the  result  either  of  long-continued  interstitial  deposits,  or 
of  the  formation  of  adventitious  membranes.  However  this  may  be,  the  walls 
of  the  affected  sac  are  sometimes  found  to  be  upwards  of  a  quarter  of  an  inch 
in  thickness,  and  of  a  dense  fibro-cellular  consistence,  without  the  slightest 
trace  of  its  primitive  characters.  Under  these  circumstances,  the  cavity  of 
the  pouch  is  generally  very  small,  filled  with  altered  synovial  fluid,  and 
roughened  upon  its  surface,  so  as  to  exhibit  an  appearance  not  unlike  that  of 
a  honeycomb.  Now  and  then  shreds  of  lymph  are  stretched  across  its  in- 
terior, dividing  it  into  different  compartments.  In  cases  of  very  long  stand- 
ing, partial  ossification  of  the  cyst  has  been  noticed,  but  such  an  occurrence 
is  extremely  uncommon. 

These  chronic  enlargements  of  the  burses  are  often  very  obstinate  and 
troublesome,  resisting  not  unfrequently  the  best  directed  efforts  of  the  surgeon 
for  their  removal.  The  remedies  upon  which  our  chief  reliance  is  to  be  placed 
are  sorbefacient  applications,  as  iodine  and  hydrochlorate  of  ammonia,  blis- 
ters, mercurial  inunctions,  and  systematic  compression.  When,  these  means 
failing,  the  tumor  is  productive  of  pain  and  other  inconvenience,  our  only 
resource  is  thorough  excision,  care  being  taken,  especially  if  a  large  joint  be 
close  by,  not  to  cut  too  widely  away  from  the  morbid  mass,  lest  the  synovial 
membrane  of  the  articulation  be  inadvertently  pierced,  or  so  much  injured  as 
to  excite  violent  inflammation. 

3.  Another  result  of  chronic  inflammation  of  these  bodies  is  an  accumula- 
tion of  their  natural  secretions,  giving  rise  to  what  is  called  dropsy,  of  which 
one  of  the  best  examples  is  afforded  in  the  so-termed  housemaid's  knee.  The 
fluid,  which  varies  in  quantity  from  a  few  drachms  to  six  or  eight  ounces,  ac- 
cording to  the  size  and  situation  of  the  affected  burse,  and  the  duration  of 
the  disease,  is  generally  of  a  pale  straw  color,  of  a  slightly  unctuous  consist- 
ence, and  of  a  notably  saline  taste ;  now  and  then  it  is  reddish,  or  brownish, 
and  remarkably  thick  and  viscid.  It  is  readily  coagulable  by  heat,  alcohol, 
and  acids,  showing  that  it  is  essentially  composed  of  albumen.  The  presence 
of  the  fluid  is  easily  detected  by  the  elastic  and  fluctuating  character  of  the 
swelling,  and  very  frequently  a  distinct  friction  sound  and  sensation  can  be 
perceived  upon  handling  the  tumor;  if  necessary,  an  exploring  needle  is  used. 
The  integuments  are  free  from  discoloration,  there  is  no  enlargement  of  the 
subcutaneous  veins,  and  the  principal  inconvenience  experienced  by  the 
patient  is  of  a  mechanical  nature.  Now  and  then  there  is  a  good  deal  of 
pain,  but  more  generally  simply  a  sense  of  soreness  and  stiffness. 

The  size  and  shape  of  the  tumor  formed  by  these  dropsical  collections  are 
subject  to  great  diversity;  in  general,  it  does  not  exceed  the  volume  of  an 
orange,  or  a  goose's  egg,  but  there  are  cases  in  which  it  reaches  the  bulk  of 
a  fcetal'  head,  although  this  is  very  uncommon.  Its  shape  is  generally  ir- 
regularly rounded  or  ovoidal,  with  a  compressed,  flattened  appearance. 

Dropsy  of  the  synovial  pouches  may  often  be  relieved,  in  its  earlier  stages, 
by  the  diligent  application  of  iodine,  astringent  and  sorbefacient  lotions,  and, 
above  all,  by  blisters;  conjoined  with  rest,  attention  to  the  bowels,  and  the 
use  of  the  bandage.  In  cases  of  long  standing,  however,  such  treatment  is 
seldom  of  any  permanent  advantage,  nothing  short  of  a  complete  and  radical 
change  in  the  action  of  the  secernent  vessels  answering  the  purpose.  With 
this  view,  the  water  being  drawn  off  with  a  trocar,  the  same  remedies  may  be 
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adopted  as  in  the  treatment  of  hydrocele,  that  is,  injections  of  stimulating 
fluids,  as  tincture  of  iodine,  nitrate  of  silver,  or  iodide  of  iron;  or,  what  I 
deem  better,  because  more  certain,  the  introduction  of  a  small  seton,  retained 
for  a  period  varying  from  three  to  six  days,  according  to  the  amount  of  the 
resulting  inflammation.  In  either  case,  the  part  is  carefully  kept  at  rest,  and 
every  precaution  used  to  prevent  undue  morbid  action.  When  the  tumor 
has  become  solidified  and  nearly  of  its  original  size,  it  is  an  evidence  that  the 
seton  should  be  withdrawn.  From  three  to  six  weeks  will  usually  elapse 
before  a  complete  cure  is  effected. 

The  operation  by  incision  is  sometimes  practised  in  these  dropsical  accu- 
mulations; but  as  it  is  not  only  severe,  but  liable  to  be  followed  by  violent 
inflammation,  sometimes  seriously  implicating  a  neighboring  joint,  it  ought, 
in  my  judgment,  to  be  abandoned. 

4.  Intermixed  with  the  fluid  above  described,  or  occurring  by  themselves, 
there  are  occasionally  loose  concretions,  of  a  dense  fibrous,  fibro-cartilaginous, 

or  cartilaginous  consist- 
ence, which,  from  the  pecu- 
liarity of  their  appearance, 
and  the  troublesome  symp- 
toms they  occasion,  have 
always  been  a  source  of  in- 
terest with  practitiouers. 
They  are  generally  of  a 
light  yellowish  color,  and 
of  a  flat  oval  form,  not  un- 
like small  melon  seeds. 
Their  number  is  sometimes 
very  remarkable,  upwards 
of  fifty  having  been  ex- 
tracted from  a  single  pouch. 
The  adjoining  sketch,  fig. 
195,  affords  a  good  idea  of 
the  appearances  of  these 
bodies,  as  they  are  exposed 
on  dissection,  and  also  of 
the  changes  which  the  burse 
has  undergone  in  conse- 
quence of  their  presence.  "When  existing  in  considerable  numbers,  a  careful 
examination  will  rarely  fail  to  detect  their  true  character.  The  symptoms 
which  they  occasion  are  such  as  usually  attend  chronic  bursitis. 

How  are  these  bodies  formed  ?  Two  theories  have  been  advanced  upon 
the  subject.  According  to  one,  they  consist  essentially  of  plastic  matter, 
originally  poured  out  in  soft  amorphous  granules  or  flakes,  which,  increasing 
in  size  and  density,  are  gradually  moulded  into  a  determinate  shape  by  the 
pressure  of  the  surrounding  parts,  as  well  as  by  the  friction  which  they  exert 
upon  each  other  as  they  are  pushed  about  from  place  to  place  in  their  con- 
fined situation.  The  other  explanation  is  that  they  are  originally  connected 
to  the  inner  surface  of  the  sac,  from  which  they  receive  temporary  support 
and  nourishment;  but,  finally  becoming  detached,  in  consequence  of  the  con- 
stant friction  to  which  they  are  subjected,  they  present  themselves  as  loose 
bodies,  of  the  shape  and  consistence  here  assigned  to  them.  To  my  mind, 
this  explanation  is  the  more  correct  of  the  two  ;  it  is  certainly  favored  by  the 
results  of  dissection,  in  which  we  not  unfrequently  see  some  of  these  bodies 
still  firmly  adherent  to  the  inner  surface  of  the  affected  pouch,  and  by  the 
analogy  which  exists  between  them  and  the  concretions  met  with  in  some  of 
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the  movable  joints,  which,  there  is  reason  to  believe,  are  always  formed  in 
this  manner. 

The  only  way  to  get  rid  of  these  bodies  is  to  effect  their  extrusion  by  free 
incision,  a  tent  being  afterwards  placed  in  the  bottom  of  the  sac,  to  promote 
its  obliteration. 

Bodies,  closely  resembling  small  hydatids,  have  occasionally  been  found 
in  these  pouches.  J.  Cloquet  met  with  an  instance  in  which  there  were 
upwards  of  one  hundred  and  forty,  varying  in  size  from  one  to  three  lines  in 
diameter,  nearly  transparent,  and  of  a  lenticular  shape.  They  were  situated 
in  a  large  burse,  between  the  great  trochanter  and  the  tendon  of  the  great 
gluteal  muscle. 


SECT.  IV. — APONEUROSES. 

The  aponeuroses,  considered  by  themselves,  offer  very  little  of  interest  in  a 
surgical  point  of  view,  since  their  diseases  are  not  only  infrequent,  but  very 
imperfectly  understood.  From  the  intimate  relations  which  they  sustain,  on 
the  one  hand,  to  the  muscles,  and,  on  the  other,  to  the  areolar  tissue,  it  is 
obvious  that  there  can  be  but  few  diseases  or  injuries,  of  a  serious  character, 
of  these  structures,  without  more  or  less  mutual  involvement.  At  the  same 
time,  it  is  evident  that  the  aponeuroses,  from  their  peculiar  arrangement, 
must  necessarily,  in  many  cases,  play  a  very  important  part  in  preventing 
the  extension  of  morbid  action  to  the  muscles  which  they  serve  to  inclose, 
just  as  the  periosteum  impedes  the  propagation  of  disease  to  bone,  and,  con- 
versely, from  bone  to  the  surrounding  textures.  This  barrier,  of  course,  is 
often  broken  in  both  cases,  and  then  the  ravages  of  the  morbid  action  will  be 
likely  to  be  both  rapid  and  extensive,  as  we  see  exemplified  in  the  worst 
forms  of  erysipelas,  carbuncle,  and  traumatic  inflammation,  in  which  every 
variety  of  structure  is  rudely  and  indiscriminately  assailed  by  inflammation, 
not  uufrequently  terminating,  in  a  few  days,  in  the  destruction  of  an  entire 
limb. 

Acute  inflammation  of  the  aponeuroses  is  an  uncommon  occurrence,  and 
is  chiefly  observed  as  a  consequence  of  external  injury,  or  as  an  effect  of  ery- 
sipelas, carbuncle,  and  whitlow.  It  is  generally  believed  that  gout  and  rheu- 
matism are  exclusively  seated  in  the  fibrous  envelops  of  the  muscles,  but  the 
probability  is  that  the  tendinous,  ligamentous,  and  bursal  structures  are  nearly 
always  implicated  along  with  them,  the  two  diseases  sometimes  beginning  in 
the  former,  and  sometimes  in  the  latter,  but  usually  ultimately  attacking  the 
whole  of  them. 

A  bad  form  of  inflammation  of  the  aponeuroses  is* occasionally  produced 
by  punctured  wounds,  especially  when  occurring  in  the  palm  of  the  hand 
and  sole  of  the  foot,  in  persons  of  broken  constitution,  dissipated  habits,  or 
nervous  temperament.  The  disease  soon  assumes  an  erysipelatous  disposition, 
and  leads  to  excessive  suffering,  both  local  and  constitutional ;  occasionally 
it  is  followed  by  tetanus. 

Inflammation  of  the  aponeuroses  manifests  but  little  disposition  to  pass 
into  suppuration,  ulceration,  or  gangrene. 

Chronic  inflammation  of  these  membranes  is  much  more  common  than  the 
acute,  and  leads  to  various  alterations  of  structure,  as  thickening,  atrophy, 
and  induration.  Sometimes  we  find  them  affected  with  slight  ossification, 
the  new  substance  presenting  itself  in  the  form  of  bony  spicules  ;  and  I  have 
met  with  cases  where,  from  longitudinal  pressure,  they  were  remarkably 
attenuated,  and  pierced  with  numerous  holes,  giving  them  a  sieve-like  ap- 
pearance. 

I  am  not  aware  that  the  aponeuroses  are  ever  the  seat  of  any  of  the  hete- 
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roclite  formations;  dissection,  however,  has  shown  that  they  are  occasionally 
affected  by  them  secondarily. 

The  treatment  of  aponeurositis  must  be  conducted  upon  ordinary  antiphlo- 
gistic principles.  Anodynes  must  be  exhibited  in  full  and  repeated  doses  to 
relieve  pain  and  nervous  symptoms ;  if  plethora  exists,  and  the  local  action 
is  severe,  blood  must  be  taken  from  the  arm  and  by  leeches  from  the  affected 
parts ;  the  bowels  must  be  freely  moved ;  and  recourse  must  be  had  to  the 
saline  and  antimonial  mixture.  Free  incisions  are  made  if  much  tension  be 
present,  or  the  formation  of  matter  be  threatened ;  followed  by  medicated 
fomentations  and  emollient  poultices. 

Aponeurositis  dependent  upon  a  gouty,  rheumatic,  or  syphilitic  state  of 
the  system,  must  be  managed  according  to  the  general  principles  of  treatment 
laid  down  for  the  relief  of  these  affections,  by  colchicum,  iodide  of  potassium, 
and  mercury,  in  combination  with  other  suitable  means. 
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CHAPTER    III. 

DISEASES    OP    THE    LYMPHATIC    VESSELS    AND 
GANGLIONS. 

The  pathologist  can  certainly  not  boast  of  his  knowledge  of  the  diseases 
of  the  lymphatic  vessels ;  he  knows,  it  is  true,  that  they  are  liable  to  inflam- 
mation, but  of  the  manner  in  which  it  is  produced,  and  of  the  effects  to  which 
it  gives  rise,  he  is,  in  great  measure,  ignorant.  That  these  vessels  play  an 
important  part  in  various  affections  is  extremely  probable  ;  but  such  are  their 
excessive  tenuity  and  the  great  delicacy  of  their  structure  that  no  one  has  yet 
been  able  to  point  out  the  character  and  amount  of  their  participation.  It 
has  been  supposed  that  at  least  one  form  of  cutaneous  disease,  namely,  ery- 
sipelas, essentially  consists  in  inflammation  of  the  absorbents,  and  it  must  be 
confessed  that  the  opinion,  although  insusceptible  of  demonstration,  is  highly 
plausible. 

SECT.  I LYMPHATIC  VESSELS. 

Inflammation  of  these  vessels,  technically  called  angeioleucitis  or  lympha- 
titis,  has  hitherto  been  studied  to  most  advantage  in  connection  with  ex- 
ternal injuries,  particularly  punctured  and  poisoned  wounds,  of  which  it  is 
by  no  means  an  infrequent  consequence.  Doubtless,  the  disease  is  sometimes 
idiopathic,  or  dependent  upon  internal  causes,  such  as  give  rise  to  erysipelas 
and  other  bad  forms  of  inflammation  in  the  cutaneous  and  other  tissues. 
When  arising  as  a  consequence  of  an  abrasion,  or  the  prick  of  a  needle,  as 
in  sewing  up  a  dead  body,  the  affected  vessels  can  be  easily  traced,  as  they 
pass  beneath  the  skin,  as  small  reddish  cords,  tense,  nodulated,  and  painful 
to  the  touch,  accompanying  the  principal  veins,  and  extending  as  far  as  the 
nearest  ganglions,  in  which  they  appear  to  terminate.  The  number  of  these 
reddish  lines  is  variable  ;  sometimes  there  are  only  two  or  three,  while  at 
other  times  there  are  as  many  as  six,  ten,  or  a  dozen,  forming  a  kind  of  band, 
from  half  an  inch  to  an  inch  in  width.  Whenever  the  number  is  consider- 
able, there  is  always  a  good  deal  of  concomitant  swelling  ;  and  the  parts, 
feeling  stiff,  sore,  and  tender,  readily  pit  on  pressure,  owing  to  the  effusion 
of  sero-plastic  matter.  In  the  more  severe  attacks  of  angeioleucitis,  as 
those  consequent  upon  inoculation  with  putrid  or  poisonous  matter,  the 
tumefaction  soon  becomes  general,  spreading  rapidly  over  the  whole  limb, 
and  the  discoloration,  losing  its  striated  appearance,  so  characteristic  of  the 
disease  in  its  earlier  stages,  also  assumes  a  diffusive  disposition.  Arrived  at 
this  point,  it  is  usually  impossible  to  distinguish  this  affection  from  ordinary 
erysipelas,  so  closely  do  the  two  lesions  resemble  each  other. 

Occasionally  the  inflammation  seems  to  take  its  rise  in  the  deeper  layers  of 
vessels,  when  the  discoloration  is  generally  preceded  by  considerable  indura- 
tion of  the  subcutaneous  areolar  tissue,  giving  the  part  a  kind  of  brawny 
sensation ;  by  and  by,  however,  red  streaks  appear  in  the  skin,  and  then  the 
disease  follows  pretty  much  the  same  course  as  when  it  begins  in  the  super- 
ficial vessels. 

However  originating,  the  disease  nearly  always  involves  the  neighboring 
lymphatic  ganglions,  causing  them  to  enlarge,  and  to  become  tender,  red, 
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and  painful.  In  some  of  the  worst  forms  of  angeioleucitis,  the  glands  mani- 
fest signs  of  being  diseased  before  the  absorbents  themselves  are  apparently 
implicated.  Such  an  occurrence,  although  uncommon,  is  occasionally  met 
with  in  inflammation  of  these  vessels  consequent  upon  dissection  wounds. 

Angeioleucitis  no  doubt  sometimes  passes  into  suppuration,  and,  perhaps, 
even  into  gangrene  ;  but  of  these  occurrences,  as  pure,  uncomplicated  affec- 
tions, our  knowledge  is  too  imperfect  to  justify  us  in  speaking  positive!}'. 

The  symptoms  ushering  in  an  attack  of  angeioleucitis  are  usually  such  as 
are  denotive  of  constitutional  depression,  following  pretty  closely  upon  the 
injury  sustained  by  the  affected  vessels.  The  patient,  after  having  felt  indis- 
posed for  some  hours,  seldom  more  than  from  twelve  to  twenty-four,  is  seized 
with  chilly  sensations,  accompanied  with  flushes  of  heat,  a  disposition  to 
yawn,  headache,  pain  in  different  parts  of  the  body,  and  a  dry  and  contracted 
state  of  the  skin.  Sometimes  the  attack  is  ushered  in  by  violent  rigors,  soon 
succeeded  by  high  fever,  and  delirium.  If  the  local  affection  be  at  all  severe, 
the  symptoms  soon  assume  a  typhoid  character,  the  pulse  becoming  weak  and 
frequent,  the  surface  hot  and  dry,  and  the  tongue  covered  with  a  brownish 
fur.  The  local  distress,  meanwhile,  increasing,  abscesses  form  in  different 
portions  of  the  limb,  the  matter  being  of  a  foul,  unhealthy  character,  and 
disposed  to  spread  extensively  among  the  surrounding  structures,  in  the 
same  manner  as  in  erysipelas  and  other  bad  forms  of  inflammation. 

Angeioleucitis  may  be  confounded  with  other  diseases,  particularly  ery- 
sipelas and  phlebitis,  and  the  distinction  is  by  no  means  always  so  easy  as 
might  at  first  sight  appear.  In  fact,  it  can  only  be  made  out  satisfactorily 
in  the  earlier  stages  of  the  complaint,  the  principal  source  of  diagnosis  being' 
the  red  striated  appearance  of  the  affected  surface,  reaching  from  the  seat  of 
the  injury  up  to  the  nearest  lymphatic  ganglions.  In  phlebitis,  the  discolor- 
ation is  also  linear,  but  the  cords  are  much  larger,  firmer,  more  knotty,  and 
more  deeply  seated ;  they  are  also  less  numerous,  and  there  is  not  near  so 
much  involvement  of  the  lymphatic  glands.  In  erysipelas,  the  inflammation 
usually  begins  as  a  circumscribed  affection,  with  diffuse,  uniform  redness,  not 
striated,  as  in  angeioleucitis,  or  in  phlebitis. 

In  the  treatment  of  this  disease,  the  same  general  principles  are  to  be 
observed  as  in  the  treatment  of  erysipelas  and  phlebitis,  to  which  it  bears 
so  close  a  resemblance.  The  exciting  cause  being  removed,  such  local  and 
general  means  are  to  be  employed  as  may  seem  to  be  best  adapted  to  the 
exigencies  of  each  particular  case.  Bearing  in  mind  that,  if  the  disease  be 
at  all  severe,  the  symptoms  will  be  likely  soon  to  assume  a  typhoid  character, 
the  surgeon  will  take  care  not  to  deplete  much,  especially  with  the  lancet  and 
purgatives,  lest  he  be  instrumental  in  inducing  fatal  exhaustion,  of  which  the 
danger  may  be  already  sufficiently  great  in  consequence  of  the  progress  of 
the  morbid  action.  Leeches  may  be  applied  along  the  course  of  the  affected 
vessels,  but  not  directly  over  them,  if  the  disease  is  in  its  earlier  stages,  and 
the  patient  is  robust  and  in  the  prime  of  life.  They  should  be  employed  in 
considerable  numbers,  and  be  succeeded  by  warm  fomentations,  the  whole 
limb  being  enveloped  in  flannel  cloths  wrung  out  of  a  strong  solution  of 
acetate  of  lead  and  opium,  and  kept  constantly  wet.  The  application  of 
iodine  will  also  be  found  advantageous;  also,  a  long,  narrow  blister,  stretched 
along  the  course  of  the  affected  vessels,  and  retained  for  a  sufficient  length  of 
time  to  produce  thorough  vesication.  If  matter  form,  or  great  tensiou  and 
throbbing  exist,  suitable  incisions  must  be  made. 

The  constitutional  treatment  must  be  regulated  by  the  character  of  the 
general  symptoms.  Purgatives,  to  clear  out  the  bowels  and  correct  the 
secretions ;  iron,  or  iron  and  quinine,  to  improve  the  tone  of  the  system  and 
the  state  of  the  blood  ;  and  anodynes,  to  allay  pain  and  induce  sleep,  with  a 
properly  regulated  diet,  will  constitute  the  most  reliable  and  efficient  means. 
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If  marked  debility  arise,  brandy,  wine,  or  porter,  with  nutritious  broths,  will 
be  required.  When  the  disease  proves  obstinate,  or  becomes  chronic,  a  mild 
mercurial  course  will  be  beneficial. 

Varicose  enlargement  of  the  lymphatic  vessels  has  occasionally  been  noticed, 
although  the  occurrence  is  extremely  uncommon.  In  a  case  mentioned  by 
Carswell,  of  a  young  man,  twenty-six  years  old,  a  tumor  nearly  as  large  as 
an  orange  existed  in  each  groin,  for  which  he  had  worn  a  double  truss  from 
his  boyhood,  under  the  supposition  that  he  had  hernia.  On  dissection,  how- 
ever, each  tumor  was  found  to  consist  of  enormously  dilated  absorbent  vessels 
connected  with  the  inguinal  ganglions.  When  cut  into,  instead  of  presenting 
a  solid,  compact  structure,  it  had  the  appearance  of  a  coarse  sponge,  most 
of  the  vessels  being  from  one  to  three  lines  in  diameter.  The  same  pheno- 
menon was  witnessed,  only  in  a  more  striking  degree,  in  the  lymphatics  of 
the  pelvic  and  lumbar  regions.  The  spongy  and  elastic  character  of  such  a 
swelling  ought  to  prevent  any  serious  error  of  diagnosis.  Hardly  any  treat- 
ment would  be  necessary  in  such  a  case.  Excision  might  prove  dangerous, 
and  should  not  be  practised  without  due  deliberation. 


SECT.  II. — LYMPHATIC  GANGLIONS. 

The  lymphatic  ganglions  are  liable  to  inflammation,  chronic  enlargement 
or  hypertrophy,  carcinoma,  tubercle,  earthy  degeneration,  and  fibro-plastic 
tumors. 

Inflammation  of  these  bodies,  technically  called  adenitis,  may  show  itself 
either  as  an  acute  or  a  chronic  affection,  and  is  of  such  remarkable  frequency 
as  to  demand  special  consideration.  In  whatever  form  it  occurs,  it  is  most 
common  in  young  children  of  a  strumous  predisposition,  and  is  generally 
brought  on  by  attacks  of  cold,  or  by  some  local  irritation  implicating  the 
afferent  lymphatic  vessels.  The  disease,  moreover,  may  be  common  or  spe- 
cific, of  the  latter  of  which  illustrations  are  afforded  in  syphilitic  bubo,  in  the 
bubo  of  plague,  and  in  the  swelling  of  the  lymphatic  ganglions  of  the  axilla 
consequent  upon  dissection  wounds  and  malignant  pustule. 

1.  Acute  adenitis  is  most  common  in  the  ganglions  of  the  neck,  jaw,  and 
supra-clavicular  region  ;  it  is  also  occasionally  met  with  in  those  of  the  groin 
and  axilla.  The  disease  may  be  limited  to  one  of  these  bodies,  or,  as  is  more 
generally  the  case,  affect  a  considerable  number  of  them  ;  beginning  as  a 
hard,  painful  knot,  exquisitely  tender  to  the  touch,  and  rapidly  increasing  in 
size,  until,  in  some  instances,  it  attains  the  volume  of  an  almond  or  a  pullet's 
egg.  The  increase  in  the  size  of  the  tumor  is  sometimes  exceedingly  rapid, 
as  we  often  see  in  adenitis  of  the  neck  from  exposure  to  cold,  where  a  body 
of  this  kind,  scarcely  perceptible  in  the  natural  state,  may,  in  the  course  of  a 
few  hours,  acquire  the  size  of  a  filbert  or  a  small  marble.  As  the  disease 
advances,  the  swelling  extends  to  the  connecting  areolar  tissue,  the  skin 
becomes  red  and  inflamed,  and  the  parts  pit  on  pressure.  The  discoloration 
is  not  unfrequently  of  an  erysipelatous  character.  When  the  inflammation  is 
fully  developed,  the  local  distress  is  usually  very  severe,  and  the  constitution 
actively  sympathizes  with  the  suffering  textures,  the  patient  being  feverish, 
deprived  of  appetite  and  sleep,  and  affected  with  constipation. 

Dissection  shows  the  affected  ganglions  to  be  of  a  deep  reddish  or  brownish 
color,  infiltrated  with  sero-plastic  fluid,  softened,  lacerable,  or  easily  crushed 
with  the  finger ;  the  cellular  tissue  around  is  also  abnormally  vascular  and 
infiltrated,  and,  in  many  cases,  it  seems  to  be  the  principal  seat  of  the  morbid 
action. 

Adenitis  may  end  in  delitescence  or  resolution,  pass  into  suppuration,  or 
assume  a  chronic  character.    The  occurrence  of  gangrene  is  very  uncommon. 
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Adenitis  sometimes  vanishes  in  a  few  hours,  either  spontaneously,  or  under 
mild  treatment.  We  often  see  enlarged  and  inflamed  ganglions  of  the  Deck, 
or  at  the  angle  of  the  jaw,  most  rapidly  disappear  under  frictions  with  nm- 
moniated  liniment,  aided  by  hot  drinks  and  immersion  of  the  feet  in  hot  water, 
or  simply  warming  the  feet  near  the  fire.  When  the  inflammation  is  more 
severe,  an  active  purgative  will  be  necessary,  followed  by  a  gentle  diaphoretic, 
as  one-fourth  of  a  grain  of  morphia  with  one-half  that  quantity  of  tartar 
emetic.  The  diet  must  be  light,  and  the  part  and  system  must  be  kept  per- 
fectly at  rest.  If  the  inflammation  threaten  to  prove  troublesome,  or  to  pass 
into  suppuration,  leeches  and  medicated  fomentations  must  be  employed.  In 
many  cases  the  dilute  tincture  of  iodine  will  be  beneficial  in  cutting  short  the 
disease. 

When  adenitis  passes  into  suppuration,  matter  generally  begins  to  form 
from  the  fifth  to  the  tenth  day,  sooner  or  later,  according  to  circumstances, 
this  event  being  generally  most  rapidly  excited  in  young,  weakly,  or  scrofu- 
lous children,  with  an  impoverished  state  of  the  blood.  The  pus  is  not  always 
situated  in  the  enlarged  ganglions ;  in  many  cases,  in  fact,  it  is  limited,  in 
great  degree,  if  not  entirely,  to  the  neighboring  areolar  tissue.  It  is  of  a 
light  yellowish  color  verging  on  greenish,  thick,  and  often  very  copious; 
occasionally  it  is  mixed  with  blood,  and  with  the  debris  of  the  affected 
ganglions.  Finally,  the  matter  may  occur  as  an  infiltration,  or  as  a  distinct 
abscess. 

The  occurrence  of  suppuration  is  announced  by  increased  heat,  pain,  red- 
ness, and  swelling,  along  with  a  sense  of  throbbing,  and  by  high  constitutional 
disturbance,  attended  by  chilly  feelings,  or  even  rigors,  followed  by  fever  and 
perspiration. 

The  treatment  is  strictly  antiphlogistic.  If  the  phenomena  are  clearly 
denotive  of  the  existence  of  pus,  an  early  incision  is  made,  free  and  dependent, 
to  favor  thorough  evacuation  and  prevention  of  reaccumulation.  The  opera- 
tion is  followed  by  warm  water-dressing  or  an  emollient  cataplasm.  The  use 
of  a  tent  will  occasionally  be  required  to  maintain  patency  of  the  puncture. 

2.  Chronic  adenitis  is  a  very  common  occurrence  ;  it  generally  succeeds  to 
the  acute  variety  of  the  disease,  but  there  are  cases  in  which  it  is  seemingly, 
although  not  in  reality,  a  primitive  affection.  However  this  may  be,  its  effect 
is  gradually  to  produce  enlargement  and  induration  of  the  affected  bodies, 
until,  in  many  cases,  there  is  a  complete  subversion  of  the  natural  structures. 
In  the  earlier  stages  of  the  disease,  the  gland  is  of  a  reddish,  brownish,  mot- 
tled hue,  considerably  increased  in  size,  and  of  a  firm,  fleshy  consistence ;  by 

and  by,  however,  it  assumes  a 
Fl'g- 196«  grayish  or  whitish  aspect,  be- 

coming almost  homogeneous, 
and  cutting  very  much  like  an 
unripe  apple  or  pear ;  in  some 
cases  it  is  quite  soft  and  lace- 
rable.  When  the  transforma- 
tion is  very  great,  the  hardness 
of  the  gland  may  be  equal  to 
that  of  scirrhus,  with  which  it 
is  then  liable  to  be  confounded. 
A  distinct  capsule,  composed 
of  dense  cellular  substance,  ge- 
nerally surrounds  the  enlarged 

Hypertrophy  of  the  lymphatic  glands.  body,   which    is    Capable,    Ullder 

such  circumstances,  of  attaining 
a  volume  equal  to  that  of  a  small  orange.  When  a  number  of  such  ganglions 
are  agglomerated  together,  a  large  tumor  is  formed,  of  a  hard,  (inn  consist- 
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ence,  more  or  less  adherent  to  the  neighboring  parts,  and  of  an  irregularly 
lobnlated  appearance,  as  in  fig.  196,  copied  from  one  of  my  preparations. 

Chronically  enlarged  or  hypertrophied  lymphatic  ganglions  may  occur  in 
any  part  of  the  body ;  but  they  are  most  commonly  met  with  in  the  neck,  or 
about  the  lower  jaw.  In  the  internal  cavities  they  are  most  frequently  seen 
in  the  mesentery  and  pelvis,  and  at  the  root  of  the  lungs.  The  effect  which 
these  bodies  exert  upon  the  structures  among  which  they  are  situated,  is 
principally  of  a  mechanical  character;  compressing  them,  and  so  interfering 
more  or  less  with  the  exercise  of  their  functions.  Thus,  in  the  neck  they 
may  cause  injurious  pressure  upon  the  trachea,  vessels,  and  nerves ;  in  the 
pelvis  they  may  interfere  with  parturition  by  preventing  the  descent  of  the 
child's  head  ;  while  in  the  lungs  they  may  occasion  suffocation  by  obstructing 
the  entrance  of  air  into  the  bronchial  tubes. 

Various  causes  may  give  rise  to  this  affection  ;  some  of  a  local,  others  of  a 
purely  constitutional  nature.  In  the  neck,  it  is  often  occasioned  by  cold,  or 
by  disease  of  the  jaw,  teeth,  gum,  or  tonsil ;  in  the  groin,  by  ulceration  of 
the  penis  ;  in  the  axilla,  by  disorder  of  the  mammary  gland  ;  in  the  mesen- 
tery, by  irritation  of  the  small  bowel.  The  most  efficient  general  cause  is  a 
strumous  state  of  the  system  ;  but  there  is  reason  to  believe  that  the  lesion 
may  be  produced  by  anything  that  has  a  tendency  to  derange  the  general 
health,  or  to  impoverish  the  fluids  and  solids. 

Chronic  enlargement  of  the  lymphatic  ganglions  often  continues  for  years, 
now  advancing,  then  stationary,  and  now,  perhaps,  receding ;  in  general, 
however,  the  disease  is  obstinate,  especially  when  the  structure  of  these  bodies 
has  undergone  serious  organic  changes,  in  which  case  it  is  often  extremely 
difficult,  if  not  impossible,  to  reclaim  them  by  any  mode  of  treatment  of  which 
we  have  any  knowledge. 

The  treatment  of  chronic  adenitis  is  both  constitutional  and  local.  In  the 
first  place,  the  exciting  cause  is  looked  for,  and,  if  possible,  removed ;  the 
carious  tooth  is  extracted,  the  ulcer  on  the  penis  healed.  The  general  health 
is  improved  by  attention  to  the  bowels  and  secretions,  and  by  a  strict  ob- 
servance of  the  laws  of  hygiene.  When  plethora  exists,  detraction  of  blood, 
and  the  antimonial  and  saline  mixture  will  be  of  service ;  under  opposite 
circumstances,  the  proper  remedies  will  be  a  nutritious  diet,  and  alterant 
tonics,  consisting  of  iodide  of  iron  and  quinine,  bichloride  of  mercury,  iodide 
of  potassium,  and  cod-liver  oil.  When  there  is  no  contra-indication,  minute 
doses  of  mercury  in  Huxham's  tincture  of  bark  will  often  be  highly  efficacious, 
but  care  should  be  taken  not  to  carry  it  to  profuse  ptyalism.  Tartar  emetic 
also,  given  in  small  doses,  as  the  tenth  or  twelfth  of  a  grain,  three  times  a 
day,  will  frequently  prove  eminently  beneficial.  In  most  cases  a  regular 
system  of  purgation  should  be  maintained.  The  German  practitioners  are 
fond  in  this  disease  of  the  use  of  hydrochlorate  of  ammonia,  administered  in 
doses  of  from  five  to  ten  grains  three  times  in  the  twenty-four  hours.  The 
article  is  a  powerful  sorbefacient,  and  is  therefore  worthy  of  trial,  especially 
in  cases  refusing  obedience  to  the  more  ordinary  measures. 

Among  the  more  important  topical  remedies  are  leeches,  and  sorbefacient 
liniments,  unguents,  and  embrocations,  assisted  by  systematic  and  steady 
compression.  These  means  must  be  employed  with  great  caution  and  judg- 
ment, otherwise  they  will  be  sure  to  be  productive  of  harm  instead  of  benefit. 
All  sorbefacient  applications  should,  in  the  first  instance,  be  of  a  mild  cha- 
racter, their  strength  being  gradually  increased  as  the  parts  become  more 
tolerant  of  their  impression,  and  their  peculiar  effects  are  rendered  more  and 
more  apparent.  When  the  enlarged  ganglions  are  favorably  situated,  com- 
pression will  often  be  found  a  most  admirable  remedy;  it  may  be  applied 
with  the  pad  of  a  truss,  as  in  hypertrophy  of  the  inguinal  glands,  or  with  a 
compress  and  bandage  when  it  affects  the  glands  of  the  neck,  care  being 
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taken  not  to  interfere  with  respiration.  In  obstinate  cases,  the  application 
of  a  blister  occasionally  exerts  a  salutary  influence,  relieving  the  enlarged 
structures  of  engorgement,  and  stimulating  the  absorbent  vessels  so  as  to 
induce  them  to  remove  morbid  deposits.  The  electric  current  has  sometimes 
been  advantageously  used.  Subcutaneous  division  of  the  enlarged  glands, 
or  comminution  with  the  bistoury,  has  occasionally  been  practised,  but  the 
effects  have  not  been  such  as  to  render  a  repetition  of  the  operation  at  all 
desirable. 

Finally,  when  the  disease  is  intractable,  our  only  resource  is  removal  of 
the  morbid  mass,  provided  it  is  situated  favorably  for  such  a  procedure. 
Such  a  step,  however,  should  not  be  lightly  taken,  as  it  must  often  involve 
serious  consequences,  on  account  of  the  deep  situation  of  the  tumor,  and  its 
connection  with  important  structures.  In  the  cervical  region,  for  example, 
the  excision  of  a  mass  of  enlarged  and  indurated  lymphatic  ganglions  not 
unfrequently  proves  a  most  difficult,  embarrassing,  bloody,  and  hazardous 
operation.  Removal,  however,  will  be  much  facilitated,  if  the  knife  be  kept 
close  to  the  enlarged  glands.  Sometimes  the  enlarged  aud  disintegrated 
organ  maybe  pressed  out  bodily  through  a  small  opening  in  the  integuments. 
When  the  diseased  mass  compresses  the  trachea  or  great  vessels  of  the  neck, 
and  does  not  admit  of  removal,  relief  must  be  sought  by  the  subcutaneous 
section  of  some  of  the  constricting  muscles,  especially  the  sterno-cleido- 
mastoid. 

3.  Carcinomatous  disease  of  the  lymphatic  ganglions  is  occasionally  met 
with  as  a  primary  affection,  more  particularly  the  encephaloid  variety.  Scir- 
rhus  is  extremely  uncommon  ;  colloid  I  have  never  seen  here ;  while  of 
melanosis  I  have  witnessed  only  a  few  instances.  As  a  secondary  formation, 
cancerous  disease  of  the  lymphatic  ganglions  is  extremely  frequent. 

Primary  encephaloid  is  most  common  in  the  lymphatic  ganglions  of  the 
groin,  axilla,  and  neck;  it  occurs  in  both  sexes,  and  at  various  periods  of 
life,  in  children  and  adolescents,  as  well  as  in  subjects  after  the  age  of  fifty. 
In  general,  the  disease  arises  spontaneously,  but  in  some  cases  its  origin  may 
be  distinctly  traced  to  external  injury,  as  a  blow  or  kick.  Its  progress  is 
usually  very  rapid,  few  persons  surviving  its  attack  louger  than  from  six  to 
twelve  months.  Beginning  commonly  in  one  of  these  bodies,  as  a  hard, 
smooth,  semi-elastic  swelling,  it  soon  extends  to  those  in  its  immediate 
vicinity,  thus  often  involving  a  whole  group  of  ten,  fifteen,  or  even  twenty. 
In  consequence  of  this  arrangement,  the  tumor  has  generally  a  knotty,  lobu- 
lated  surface,  and  not  unfrequently  acquires  a  large  bulk,  equalling,  or  even 
exceeding,  that  of  a  fist.  Soft  and  elastic  at  one  point,  it  is  hard  and  firm  at 
another,  while  at  a  third  it  is  occasionally  almost  of  a  fluid  consistence.  As 
it  progresses  it  contracts  firm  adhesions  to  the  surrounding  parts,  the  skin 
becomes  attenuated  and  discolored,  and  the  subcutaneous  veins  assume  that 
peculiar  varicose  disposition  so  common  in  encephaloid  in  other  parts  of  the 
body.  By  degrees,  the  morbid  mass  breaks  through  its  confines,  ulcerating 
and  fungating,  and  destroying  life  either  by  hemorrhage  or  by  hectic  irri- 
tation. 

Examined  after  removal,  the  morbid  mass  is  found  to  consist  of  a  soft, 
brain-like  substance,  inclosed  in  thick,  strong  membranous  cysts,  representing 
the  original  capsules  of  the  affected  ganglions,  but  greatly  condensed  by  the 
pressure  of  the  contained  matter.  In  addition  to  these  cysts,  there  is  gene- 
rally a  large  quantity  of  filamentous  tissue,  intersecting  the  parts  in  different 
directions.  A  grumous  looking,  semi-organized  substance  often  occurs  in 
these  tumors,  and  there  are  cases  in  which  they  contain  serous  cysts.  In 
an  instance  of  encephaloid  of  the  axillary  ganglions,  which  I  observed  in  a 
man  fifty-six  years  of  age,  there  was  a  cavity  of  this  kind  which  distinctly 
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Fig.  197. 


fluctuated  under  the  finger,  and  gave  vent,  on  being  punctured,  to  upwards 
of  eight  ounces  of  sero-sanguinolent  fluid. 

The  diagnosis  of  encephaloid  of  the  lymphatic  ganglions  is  easily  made ; 
the  only  affections  with  which  it  is  liable  to  be  confounded  being  chronic 
enlargement  and  tubercular  disease,  from  both  of  which  it  may  be  distin- 
guished by  the  history  of  the  case,  and  the  rapid  growth  and  soft  consist- 
ence of  the  tumor.  In  chronic  enlargement,  the  swelling  is  hard,  and  often 
involves  a  whole  chain  of  ganglions ;  in  tubercular  disease  the  swelling,  also 
very  firm,  generally  manifests  a  disposition  to  suppuration,  and  is  nearly 
always  associated  with  other  marks  of  the  tubercular  dyscrasia. 

The  proper  remedy  is  early  extirpation,  although  the  disease  will  be  certain 
to  recur,  and  ere  long  prove  fatal.  Such  a  result  will  generally  occur  much 
sooner  in  young  than  in  elderly  subjects,  and  it  has  heuce  been  a  question 
whether  they  should  ever  be  subjected  to  operation. 

Primary  scirrhus  of  the  lymphatic  ganglions  is  extremely  uncommon  ;  in 
the  few  cases  in  which  it  has  hitherto  been  observed  it  occurred  in  the  cervi- 
cal, inguinal,  and  axillary  regions  of  elderly  persons.  The  disease  is  com- 
paratively tardy  in  its  progress,  and  the  tumor,  which  is  distinguished  by  its 
great  hardness,  seldom  acquires  any  considerable  bulk.  My  opinion  is,  that 
what  is  usually  considered  as  scirrhus  of  these  bodies  is  nothing  but  fibro- 
plastic disease. 

Melanosis  of  the  lymphatic  ganglions  may  occur  as  a  primary  affection ; 
generally  it  is  associated  with  melanosis  in  other  parts 
of  the  body.  I  have  noticed  it  in  a  few  instances  in  the 
lymphatic  ganglions  of  the  groin  and  axilla,  which,  I 
believe,  are  its  most  frequent  seats.  It  shows  itself 
either  as  an  infiltration,  as  in  fig.  197,  from  a  specimen 
in  ray  cabinet,  or  as  an  irregular  tumor,  solid,  inelastic, 
and  of  variable  size  and  shape. 

Tubercular  disease  of  these  bodies  is  met  with  chiefly 
in  young  subjects,  before  and  soon  after  the  age  of  pu- 
berty; most  generally  in  children.  Now  and  then  it 
occurs  in  elderly  persons,  but  this  is  very  uncommon. 
Surgically,  considered,  it  is  most  frequent  in  the  gan- 
glions of  the  neck  and  jaw,  and  may  be  limited  to  one  of 
these  bodies,  or,  as  is  most  generally  the  case,  affect  a  large  number  of  them, 
either  simultaneously  or  successively.  It  often  co-exists  with  tubercular  dis- 
ease of  the  lungs,  joints,  and  other  parts.  This  subject,  however,  having 
already  been  discussed  in  the  chapters  on  scrofula  and  tumors,  any  further 
remarks  respecting  it  here  would  be  superfluous. 

The  lymphatic  ganglions  occasionally  undergo  the  earthy  degeneration,  as  in 
fig.  198,  being  converted  into  a  soft,  whitish  substance,  not  unlike  chalk. 
Such  an  occurrence  is  most  common  in  the  bronchial  and  mesenteric  ganglions, 
but  is  also  sometimes  seen  in  those  of  the  neck.  Not  long  ago,  I  met  with 
a  case  in  which  not  less  than  five  of  the  cervical 
ganglions  had  become  completely  ossified ;  they 
were  of  stone-like  solidity,  of  a  light  brownish 
color,  rounded,  and  from  the  size  of  a  pea  to  that 
of  a  hazel-nut.  The  patient  was  a  middle-aged, 
strumous  female,  and  the  ganglions,  which  formed 
a  chain  along  the  inner  edge  of  the  sterno-cleido- 
mastoid  muscle,  on  the  right  side,  had  been  af- 
fected from  early  youth.  Their  character  was 
obvious  to  the  slightest   touch.     Excision   was 

easily  effected.     Such  tumors  need  not  be  interfered  with,  unless  they  become 
a  source  of  annoyance  by  their  situation. 


Melanosis  of  a  lympha- 
tic gland. 


Cretaceous    degeneration 
lymphatic  glands. 


the 
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The  jibro -plastic  tumor  is  sometimes  found  in  these  bodies,  the  proper  tis- 
sue of  which  is  replaced  by  a  whitish,  dense,  solid  substance,  which,  to  the 
naked  eye,  as  well  as  under  the  microscope,  presents  all  the  characteristic 
features  of  this  morbid  growth.  The  tumor  generally  occurs  in  young  sub- 
jects, after  the  age  of  puberty,  and  is  capable  of  acquiring  a  bulk  varying 
from  that  of  an  orange  to  that  of  a  fist.  It  is  easily  recognized  by  its  firm- 
ness, and  slow  but  steady  progress,  and  by  the  absence  of  pain  and  constitu- 
tional involvement.     The  proper  remedy  is  excision. 
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CHAPTER    IV. 

DISEASES    AND    INJURIES    OF    THE    NERVES. 
SECT.  I. — WOUNDS  AND  CONTUSIONS. 

Nerves,  when  divided,  readily  reunite,  the  connecting  medium  being  plastic 
matter,  which,  being  effused  between  and  around  the  severed  ends,  is  gradu- 
ally solidified,  and  transformed  into  an  analogous  tissue,  capable  of  transmit- 
ting the  nervous  current,  although  it  does  not  contain  any  real  nerve-substance. 
In  order,  however,  that  the  connection  shall  be  satisfactory,  it  is  necessary 
that  the  interval  between  the  two  extremities  be  very  short,  otherwise  the 
plasma  will  fail  to  effect  the  object,  and  each  end  will  become  expanded  into 
a  bulbous  mass,  having  all  the  characteristics  of  a  neuromatous  tumor,  similar 
to  that  which  occasionally  forms  in  the  stump  after  amputation,  and  liable, 
like  it,  to  become  the  seat  of  neuralgia.  It  is  a  curious  fact  that  if  a  nerve 
be  slowly  divided  with  a  ligature,  the  reunion  of  its  extremities  will  generally 
be  more  rapid  and  complete  than  when  the  section  is  performed  with  a  sharp 
knife;  in  the  former  case  there  is  commonly  very  little  retraction  of  the  ends, 
whereas,  in  the  latter,  they  sometimes  separate  to  a  considerable  distance, 
thus  requiring  a  large  quantity  of  lymph  to  fill  up  the  gap. 

When  a  nerve  is  cut  completely  across,  the  parts  to  which  it  is  distributed 
are  necessarily  deprived  of  their  functions,  an  occurrence  which,  consequently, 
serves  as  a  diagnostic  sign  of  the  accident.  Thus,  if  the  nerve  be  one  of 
motion,  the  parts  will  be  paralyzed,  while,  if  it  be  one  of  sensation,  they  will 
be  divested  of  sensibility.  If  the  division  be  only  partial,  the  loss  of  function 
will,  of  course,  be  partial  also.  In  general,  the  structures  beyond  the  seat 
of  injury  feel  numb  and  heavy,  with  a  sense  of  tingling,  prickling,  stinging, 
or  burning. 

Wounds  of  the  nerves  must  be  treated  upon  general  principles.  If  there 
be  no  serious  loss  of  substance,  the  divided  ends  should  be  as  closely  approxi- 
mated as  possible  by  attention  to  position,  and,  if  necessary,  by  suture  of  the 
neurilemma,  the  needle  and  thread  used  for  this  purpose  being  of  the  most 
delicate  kind.  Such  a  procedure  is  much  better  than  permitting  the  extremi- 
ties to  become  separated  from  each  other,  as  they  are  very  apt  to  do  when 
the  suture  is  neglected,  either  in  consequence  of  their  retraction  or  of  the  in- 
terposition of  other  tissues.  The  operation,  if  carefully  performed,  will  be 
free  from  pain,  and,  if  one  of  the  ends  of  the  ligature  be  brought  out  at  the 
nearest  point  of  the  common  wound,  no  difficulty  can  arise  in  regard  to  its 
detachment. 

A  similar  procedure  maybe  adopted  when  a  large  nerve  has  been  severed, 
but  has  failed  to  reunite,  owing  to  the  great  distance  at  which  the  ends  are 
separated  from  each  other.  An  incision  being  made  down  to  the  nerve,  the 
two  ends  are  to  be  carefully  retrenched,  and  then  tacked  together  by  several 
points  of  suture,  apposition  being  favored  by  attention  to  the  position  of  the 
parts. 

Nerves  when  punctured,  pricked,  or  partially  divided,  usually  occasion 
severe  pain,  of  a  neuralgic  character,  extending  up  and  down  the  affected 
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parts,  and  attended  with  muscular  weakness,  perverted  sensation,  convulsive 
movements,  and  derangement  of  the  general  health.  Such  effects  not  (infre- 
quently follow  the  operation  of  venesection  at  the  bend  of  the  arm,  in  conse- 
quence of  injury  sustained  by  one  of  the  subcutaneous  nerves.  The  proper 
remedy  is  complete  division  of  the  affected  filament,  either  subcntaneously, 
or,  when  this  is  impracticable,  by  free  incision.  The  operation,  however,  is 
not  always  permanently  successful,  owing  to  the  deep  impression  made  upon 
the  nervous  system,  the  effect  of  the  lesion  eventually  becoming  general. 
Besides,  the  divided  extremities  of  the  nerve  are  very  apt  to  take  on  diseased 
action,  either  by  being  incorporated  in  the  original  cicatrice,  or  by  being  ex- 
panded into  a  species  of  neuroma.  When  this  is  the  case,  the  proper  proce- 
dure will  be  free  excision  instead  of  subcutaneous  section. 

Severe  effects  often  follow  contusion  of  the  nerves,  the  parts  to  which  they 
are  distributed  becoming  numb,  cold,  withered,  more  or  less  painful,  and, 
ultimately,  almost  entirely  useless.  Effects  of  this  kind  sometimes  succeed 
to  accidents  of,  apparently,  the  most  trifling  character.  The  nerves,  so  far 
as  we  can  form  an  opinion  without  the  light  of  dissection,  soon  become  in- 
flamed, and  are  often  irretrievably  ruined,  being  effectually  and  permanently 
disqualified  for  the  performance  of  their  functions.  It  is  hardly  probable 
that  these  effects  are  due,  as  has  been  conjectured,  to  mere  concussion  of  the 
nerve-substance ;  if  this  were  the  case,  they  would  be  much  more  transient, 
as  well  as  less  severe.  What  corroborates  the  idea  that  inflammation  is  deeply 
concerned  in  the  production  of  the  secondary  suffering  is  the  fact  that  the 
parts,  although  seriously  crippled  at  the  start,  do  not  evince  much  derange- 
ment until  the  disease  is  fully  established  in  all  its  intensity. 

Professor  Willard  Parker  has  recently  described  what  he  calls  concussion 
of  the  nerves.  He  considers  the  accident  as  similar  to  concussion  of  the 
brain,  the  nerves  receiving  a  shock  eventuating  in  a  sudden  suspension  of 
their  functions.  In  the  paper  which  he  has  published  on  the  subject,  in  the 
New  York  Journal  of  Medicine  for  September,  1856,  he  has  related  six  cases 
illustrative  of  the  nature  of  the  injury.  When  the  paralysis,  which  is  gene- 
rally temporary,  subsides,  the  affected  nerves  are  in  danger  of  being  assailed 
by  inflammation,  which,  if  it  cannot  be  prevented,  must  be  treated  in  the 
usual  antiphlogistic  manner.  A  long  time  frequently  elapses  before  recovery 
takes  place,  the  nerves  remaining  weak,  irritable,  and  incapable  of  perform- 
ing their  proper  functions.  The  limb  supplied  by  the  affected  nerves  is  soou 
fatigued  and  exhausted  by  exercise,  and  is  the  seat  of  a  dull,  aching,  tired 
sensation,  which  is  always  aggravated  by  exertion,  especially  if  carried  be- 
yond a  given  limit ;  in  time,  it  becomes  cold,  atrophied,  and,  in  great  degree, 
useless.  The  general  health  also  suffers,  though  the  disease  never  proves 
fatal. 

The  proper  treatment,  in  the  first  instance,  is  rest,  absolute  and  uncondi- 
tional ;  and,  after  the  nerves  have  recovered  from  the  immediate  effects  of 
the  injury,  passive  exercise,  dry  friction,  and  attention  to  the  general  health, 
which,  in  the  more  severe  forms  of  the  accident,  is  always  materially,  if  not 
seriously,  impaired. 

Severe  pain  is  often  produced  by  the  compression  of  a  nerve,  without,  so 
far  as  can  be  determined,  any  particular  disease  of  the  nerve  itself.  In  aneu- 
rism, for  example,  of  the  larger  arteries  the  patient  often  experiences  extreme 
suffering  from  this  cause.  The  pain,  in  this  case,  is  either  sharp  and  darting, 
as  in  certain  forms  of  neuralgia,  or  of  a  burning,  tearing,  boring,  or  gnawing 
character,  especially  if  there  be  at  the  same  time  erosion  of  the  osseous  and 
cartilaginous  tissues. 
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SECT.  II. — TETANUS. 


The  term  tetanus  is  a  generic  one,  employed  to  denote  a  peculiar  affection 
of  the  nerves,  characterized  by  violent  contraction  of  the  voluntary  muscles, 
with  irregular  intervals  of  partial,  though  seldom  of  complete,  relaxation. 
Different  names  have  been  devised  to  designate  the  disease,  according  to  the 
nature  of  the  predominant  local  symptoms  occasioned  by  the  affected  muscles. 
Thus,  when  the  muscles  of  the  lower  jaw  are  spasmodically  contracted,  so  as 
to  prevent  the  patient  from  opening  his  mouth,  the  word  trismus  is  employed, 
or,  to  use  a  common  expression,  the  person  is  said  to  have  locked  jaw.  When 
the  body  is  bent  forcibly  forwards  by  the  action  of  the  abdominal  muscles, 
the  affection  is  denominated  emprosthotonos,  and  opisthotonos  when  it  is  drawn 
backwards  by  the  dorsal  muscles.  The  term  pleurothotonos  is  used  when  the 
body  is  drawn  to  one  side.  A  distinction  of  much  greater  importance  is  that 
of  tetanus  into  traumatic  and  idiopathic,  acute  and  chronic.  The  disease 
occasionally  comes  on  within  a  few  days  after  birth,  and  is  then  designated 
as  infantile  tetanus,  the  trismus  nascentium  of  authors. 

In  this  country,  especially  in  its  more  temperate  latitudes,  the  surgeon  has 
to  deal  chiefly  with  traumatic  tetanus,  the  idiopathic  variety  being  extremely 
infrequent.  Cases  of  it,  however,  occasionally  occur  in  the  more  tropical 
States  of  the  Union,  especially  in  South  Carolina,  Georgia,  Mississippi, 
Florida,  Louisiana,  and  Texas  ;  while  in  the  West  and  East  Indies  it  is 
sufficiently  common.  The  tetanus  of  new-born  infants  occurs  chiefly  in  the 
southern  and  southwestern  States  of  North  America,  in  consequence,  appa- 
rently, of  injury  sustained  in  the  ligation  of  the  umbilical  cord.  Infantile 
tetanus  seems  to  be  very  common  in  certain  portions  of  Europe.  Thus,  it  is 
asserted  by  Dr.  Joseph  Clark,  that  in  the  year  1782,  of  17,550  children  born 
in  the  Lying-in  Hospital  of  Dublin,  2,944  perished  from  this  cause  alone 
within  the  first  fortnight  after  birth. 

Traumatic  tetanus,  to  which  the  ensuing  remarks  are  more  particularly 
intended  to  apply,  is  not  peculiar  to  any  age,  to  either  sex,  or  to  any  par- 
ticular pursuit ;  on  the  contrary,  it  is  met  with  at  all  periods  of  life,  in  females 
as  well  as  in  males,  and  in  all  ranks  and  classes  of  society,  from  the  most 
refined  and  affluent  to  the  most  filthy  and  impoverished.  It  has  been  ascer- 
tained, however,  that  the  young  suffer  more  frequently  than  the  aged,  and 
that  it  is  particularly  liable  to  occur  in  persons  of  a  nervous,  irritable  tem- 
perament. Ill  health,  especially  disorder  of  the  digestive  apparatus,  grief, 
anxiety  of  mind,  and  whatever,  in  short,  has  a  tendency  to  depress  the  ener- 
gies of  the  system,  powerfully  predispose  to  its  development.  It  is  generally 
stated  that  men  are  more  prone  to  traumatic  tetanus  than  women,  and  the 
statistics  that  have  been  published  on  the  subject  would,  at  first  sight,  seem 
to  warrant  such  a  conclusion ;  but  it  will  be  found,  upon  more  careful  inquiry, 
that  the  difference  is  only  apparent,  not  real,  and  that  it  is  dependent  upon 
the  fact  that  females  are  much  less  obnoxious  to  the  various  exciting  causes 
of  the  disease  than  the  other  sex.  Blacks  and  mulattoes  are  more  liable  to 
tetanus  than  whites.  In  some  portions  of  the  West  Indies  the  disease  is 
almost  exclusively  confined  to  the  colored  population. 

Causes. — The  causes  of  traumatic  tetanus  are,  as  the  term  implies,  various 
kinds  of  external  injury,  as  punctured,  lacerated,  and  contused  wounds,  burns, 
scalds,  abrasions,  compound  fractures  and  dislocations,  and  surgical  opera- 
tions, as  amputations  and  the  excision  of  tumors.  A  number  of  cases  have 
been  recorded  where  tetanus  was  produced  by  salivation.  Some  of  the  most 
trivial  accidents  are,  at  times,  sufficient  to  produce  the  disease.  Thus,  cases 
have  been  observed  where  it  followed  the  application  of  the  scarificator  in 
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cupping,  the  introduction  of  a  seton,  and  the  extraction  of  a  tooth.  Baron 
Larrey  mentions  an  instance  in  which  it  was  occasioned  by  the  lodgment  of 
a  fish-bone  in  the  fauces.  Examples  of  tetanus,  consequent  upon  the  ligation 
of  the  iliac,  femoral,  and  carotid  arteries,  have  been  recorded  by  Brodie, 
Dazille,  and  Dudley.  Many  years  ago,  I  met  with  a  case  where  it  supervened 
upon  the  injection  of  a  hydrocele,  the  man  dying  a  few  days  afterwards. 
Tetanus  has  now  and  then  followed  upon  parturition,  and  that,  too,  where 
the  labor  was  apparently  of  the  most  simple  nature.  The  fact  is,  in  persons 
of  a  nervous,  irritable  temperament,  any  injury,  however  trifling,  or  insignifi- 
cant in  itself,  may  readily  induce  the  disease,  especially  in  hot  and  damp  states 
of  the  atmosphere,  or  during  sudden  transitions  from  heat  to  cold.  Exposure 
to  cold  draughts,  by  which  the  body  is  suddenly  chilled,  is,  under  such  cir- 
cumstances, extremely  liable  to  provoke  an  attack. 

The  effect  of  cold  air,  when  permitted  to  play  directly  upon  the  body,  is 
well  illustrated  by  an  occurrence  that  took  place  after  the  battle  of  Ticonde- 
roga,  in  1758.  The  wounded  were  exposed  the  whole  night  after  the  action, 
in  open  boats  upon  Lake  George,  and  the  consequence  was  that  nine  of  them 
died  of  locked  jaw.  During  our  war  with  Great  Britain,  most  of  those 
wounded  by  fire-arms  on  board  the  frigate  Amazon,  before  Charleston,  were 
attacked  with  tetanus  on  the  fourteenth  day,  from  a  sudden  change  of  very 
wet  and  cold  weather  following  a  long  draught.  Wounded  soldiers,  lying 
on  damp  or  wet  ground,  are  particularly  prone  to  attacks  of  this  disease. 

The  injury  inducing  the  disease  may  be  situated  upon  any  part  of  the  body. 
It  was  at  one  time  supposed  that  lesions  of  the  head  and  face  were  singularly 
exempt  from  tetanus,  but  more  enlarged  experience  has  demonstrated  that, 
although  it  does  not  occur  with  the  same  relative  frequency  as  when  the  cause 
is  seated  in  other  regions,  yet  its  invasion  after  such  accidents  is  by  no  meaus 
uncommon.  Injury  of  the  inferior  extremity  is  more  prone  to  be  followed  by 
tetanus  than  a  similar  affection  of  the  superior  extremity;  and  everybody 
knows  how  remarkably  liable  the  disease  is  to  supervene  upon  wounds  in- 
volving the  tendons  and  aponeuroses  of  the  hands  and  feet,  especially  of  the 
latter.  Lesions  of  the  nerves  themselves  are  particularly  dangerous  in  this 
respect,  more  especially  when  they  are  of  a  punctured  character,  or  when  they 
are  limited  to  a  partial  division  of  their  fibres  and  neurilemma,  by  a  blunt 
instrument,  as  a  piece  of  glass  or  a  rusty  knife. 

The  extent  of  the  injury  does  not,  so  far  as  we  are  able  to  judge,  exert  any 
material  influence  upon  the  production  of  the  disease,  as  it  has  been  known 
to  follow,  on  the  one  hand,  the  most  insignificant  scratch,  and,  on  the  other, 
the  most  frightful  wound.  I  believe,  in  fact,  that  it  may  be  assumed,  as  a 
general  principle,  that  the  danger  of  the  occurrence  of  tetanus  is,  other  things 
being  equal,  almost  in  direct  ratio  to  the  diminutive  size  of  a  wound.  This 
is  certainly  true  of  a  majority  of  the  cases  that  have  falleu  under  my  personal 
observation,  an  apparently  trivial  injury,  mostly  a  little  puncture,  having 
served  as  the  exciting  cause. 

Symptoms. — The  period  which  intervenes  between  the  occurrence  of  the 
injury  and  the  development  of  the  disease,  is  liable  to  considerable  variety ; 
but  the  subject,  unfortunately,  has  not  been  elucidated  by  reliable  statistics. 
Enough,  however,  has  been  ascertained  to  prove  that  it  ranges,  in  the  great 
majority  of  cases,  from  four  days  to  a  fortnight.  In  some  rare  instances, 
well-marked  tetanic  symptoms  have  manifested  themselves  within  several 
hours  after  the  receipt  of  the  injury,  and,  on  the  other  hand,  cases  have  oc- 
curred where  the  eruption  did  not  take  place  under  eight  or  ten  weeks. 
What  is  remarkable  is,  that  the  disease  occasionally  does  not  appear  until  the 
wound  which  provokes  it  is  completely  closed,  owing,  doubtless,  to  some 
lurking  irritation  in  the  nerves  of  the  affected  parts. 

Although  tetanus  sometimes  comes  on  suddenly,  with  hardly  any  premoni- 
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tion,  yet,  in  general,  the  attack  is  preceded  by  various  anomalous  nervous 
sensations  which  but  too  surely  announce  its  approach.  The  most  important 
and  reliable  of  these  precursories  are,  a  sense  of  malaise  or  universal  uneasi- 
ness, aching  in  the  muscles,  stiffness  about  the  lower  jaw,  pain  in  moving  the 
head,  and  difficulty  in  protruding  the  tongue.  If  there  be  a  wound,  it  com- 
monly puts  on  an  unhealthy  appearance,  discharging  a  thin,  sanious  fluid, 
and  manifesting  no  further  disposition  to  heal.  After  these  symptoms,  which 
are  often  attributed  by  the  patient  to  the  effects  of  cold,  have  continued  for 
a  variable,  but  usually  a  very  short,  period,  others,  more  bold  and  decisive  in 
their  character,  set  in,  leaving  no  longer  any  doubt  respecting  their  true 
nature.  The  jaw  now  becomes  firmly  locked  ;  the  faculty  of  mastication  is 
completely  abolished  ;  attempts  at  deglutition  excite  spasm  in  the  throat, 
with  a  sense  of  impending  suffocation  ;  and  there  is  an  indescribable  distress 
in  the  precordial  region,  extending  from  the  ensiform  cartilage  backwards 
towards  the  spine,  as  if  the  chest  were  tightly  encircled  by  a  cord.  The 
muscles  of  the  back  and  abdomen  are  rigidly  contracted,  and,  in  no  long 
time,  those  of  the  extremities  become  similarly  affected.  When  their  action 
is  very  violent,  the  spinal  muscles  may  shorten  themselves  so  much  as  to  draw 
the  trunk  into  a  distinct  arch,  the  body  resting  only  upon  the  occiput  and 
heels,  the  affection  thus  constituting  the  variety  of  tetanus  called  opistho- 
tonos. The  opposite  state  of  this,  emprosthotonos,  is  extremely  uncommon ; 
for,  although  the  abdominal  muscles  are  usually  very  firmly  contracted,  being 
often  as  hard  as  a  board,  yet  it  is  seldom  that  they  are  able  to  counter- 
act the  extensor  muscles  of  the  back  to  such  a  degree  as  to  bend  the  head 
and  chest  forwards.  The  disease  having  reached  this  stage,  may  be  said  to 
he  completely  and  characteristically  established.  Frequent  spasms  now  oc- 
cur, convulsing  and  agitating  the  whole  frame,  and  greatly  increasing  the 
general  suffering.  The  teeth  are  firmly  clenched  ;  the  eyes  are  fixed  in  their 
sockets,  and  have  a  wild,  unnatural  expression  ;  the  nostrils  are  expanded ; 
the  corners  of  the  mouth  are  retracted  ;  the  countenance  has  an  old,  haggard, 
and  withered  look  ;  the  respiration  is  laborious  and  hurried ;  and  the  smallest 
quantity  of  fluid  is  unable  to  descend  the  fauces  and  oesophagus.  So  great, 
in  fact,  generally,  is  the  impediment  to  deglutition  that  the  very  sight  of 
water  is  a  source  of  suffering.  The  pain  is  usually  very  severe,  particularly 
about  the  jaw,  throat,  chest,  and  spine;  while  the  general  sensibility  of  the 
surface  is  so  excessive  that  the  slightest  breath  of  air  is  often  sufficient  to 
bring  on  violent  spasms. 

Fever  is  seldom  present  in  traumatic  tetanus,  even  when  it  has  reached  its 
height,  although  the  thirst  is  generally  quite  considerable ;  the  pulse,  which 
rarely  exceeds  eighty,  eighty-five  or  ninety  in  the  minute,  is  soft  and  regular, 
except,  perhaps,  during  the  violence  of  the  muscular  spasms,  when  it  may  be 
considerably  agitated,  small  and  feeble  ;  the  tongue,  at  first  moist,  becomes 
gradually  dry  and  brownish  ;  the  stomach  is  extremely  torpid ;  the  bowels 
are  generally  obstinately  constipated  ;  the  urine  is  scanty  and  high-colored  ; 
and  the  skin  is  hot  and  bathed  with  a  copious  perspiration,  which  is  occa- 
sionally very  clammy  and  offensive,  especially  towards  the  latter  stages  of  the 
disease.     The  mind  is  usually  unimpaired. 

Although  such  is  the  most  common  course  of  the  disease,  yet  more  or  less 
irregularity  occasionally  arises,  giving  the  symptoms  somewhat  of  an  anoma- 
lous character.  Thus,  there  may  be  almost  a  complete  absence  of  pain  ;  the 
throat  may  be  free  from  uneasiness ;  the  respiration  may  be  gasping,  or  per- 
formed with  a  sort  of  catch ;  the  eyelids  may  be  half  closed  ;  the  orbicular 
muscle  of  the  mouth  may  be  firmly  contracted  over  the  teeth  ;  and  the  ex- 
tremities may  remain  completely  relaxed.  The  skin  is,  occasionally,  remark- 
ably hot,  the  temperature,  in  some  cases,  having  been  found  to  range  as  high 
as  110°  of  Fahrenheit. 
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Diagnosis. — The  diagnosis  of  tetanus  rarely,  if  ever,  presents  any  diffi- 
culties. In  general,  the  history  of  the  case  alone  is  quite  sufficient  to  deter- 
mine its  real  character.  The  only  disease  with  which  it  can  be  confounded 
is  hydrophobia,  but  the  symptoms  of  the  two  affections  are  so  very  different 
that  none  but  a  most  heedless  practitioner  could  possibly  commit  such  an 
error.  The  period  of  latency  in  hydrophobia  is,  on  an  average,  not  less  than 
a  month,  while  tetanus  is  usually  developed  in  from  four  to  fourteen  days 
from  the  infliction  of  the  injury  which  provokes  it.  Besides,  in  rabies  there 
is  an  absence  of  locked  jaw  and  of  opisthotonos,  which  constitute  such  strik- 
ing features  in  tetanus. 

One  of  the  most  valuable  diagnostic  symptoms  of  tetanus  is  the  terrible 
distress  in  the  precordium  ;  it  is  usually  described  as  of  a  painful,  dragging 
nature,  and  is  no  doubt  dependent  upon  spasmodic  contraction  of  the  dia- 
phragm. Coming  on  early  in  the  disease,  it  generally  continues  to  its  close, 
and  is  nearly  always  attended  with  opisthotonos,  the  head  and  shoulders 
being  drawn,  as  it  were,  instinctively  backward,  to  relieve  pain  and  favor  the 
introduction  of  air  into  the  lungs.  In  tetanus,  the  muscular  contraction  is 
steady  and  persistent,  though  liable  to  frequent  and  sudden  exacerbations ; 
in  hydrophobia  it  is  clonic,  occurring  paroxysmally,  and  having  distinct 
intermissions.  In  tetanus,  swallowing  is  difficult,  chiefly  by  reason  of  the 
impossibility  of  separating  the  jaws;  in  rabies,  it  is  dependent  upon  spasm 
of  the  throat  and  oesophagus  ;  in  the  former  disease,  the  mind  is  calm  and 
unaffected ;  in  the  latter,  it  is  often  powerfully  excited,  and,  at  times,  even 
furious. 

Prognosis. — The  prognosis  in  traumatic  tetanus  is  extremely  unfavorable. 
In  the  great  majority  of  cases  death  occurs  from  the  third  to  the  fifth  day ; 
and  if  we  occasionally  meet  with  an  instance  of  recovery,  the  circumstance  is 
to  be  regarded  only  as  an  exception  to  a  general  law  of  the  mortality  in  this 
affection.  In  an  experience  of  thirty-one  years,  I  have  seen  but  two  cases 
where  the  patient  escaped  with  his  life,  and  then  only  after  a  protracted  and 
painful  struggle.  When  the  disease  has  once  fairly  commenced,  the  tetanic 
spasms  generally  continue  to  recur,  with  more  or  less  severity,  until  they 
prove  fatal.  There  are  no  reliable  signs  which  can  serve  to  guide  us  in  re- 
gard to  the  prognosis  in  this  affection.  The  previous  state  of  the  general 
health,  the  age  of  the  patient,  and  the  character  of  the  pulse,  afford  no  clue 
as  to  the  probable  issue  of  the  case.  The  young  and  the  robust  fare  no  better, 
in  this  respect,  than  the  old  and  the  infirm.  Both  alike  perish  from  its  attacks. 
The  danger  is  undoubtedly  always,  other  things  being  equal,  in  proportion 
to  the  violence  and  duration  of  the  paroxysms,  and  it  has  been  found  that 
any  tendency  to  chronicity  is  generally  so  much  in  favor  of  ultimate  recovery; 
although  patients  sometimes  live  for  several  weeks,  and  then  die  from  the 
effects  of  the  malady. 

The  manner  in  which  death  occurs  is  not  well,  if  at  all,  understood.  In 
some  instances,  it  is  apparently  caused  by  suffocation,  from  spasm  of  the  mus- 
cles of  the  larynx ;  occasionally  it  results  from  mere  exhaustion,  life  being 
worn  out  by  the  intensity  of  the  suffering ;  and  in  a  third  class  of  cases,  it 
may  probably  be  induced  by  convulsions  of  the  heart,  interrupting  the  pas- 
sage of  the  blood  to  the  lungs  and  brain. 

Pathology. — It  might  reasonably  be  supposed  that  a  disease  which  is  cha- 
racterized by  so  much  violence  during  life,  would  leave  some  traces  of  its 
existence  after  death  ;  but  to  show  how  erroneous  such  a  conclusion  is,  it  is 
only  necessary  to  refer  to  the  fact  that  all  the  dissections  that  have  hitherto 
been  made  of  persons  dead  of  this  affection  have  utterly  failed  to  throw  any 
satisfactory  light  upon  its  pathology  and  morbid  anatomy.  Many  statements 
have  been  reported  with  reference  to  these  dissections  that  are  entirely  with- 
out foundation  ;  in  fact,  in  not  a  few  of  the  cases,  natural  or  accidental  ap- 
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pearances  have  been  confounded  with  morbid,  and  lesions  have  been  described 
which  existed  only  in  the  imagination  of  the  examiners.  From  the  circum- 
stance that  tetanus  is  essentially  a  nervous  affection,  the  brain  and  spinal 
cord,  as  well  as  the  nerves  emanating  from  them,  and  even  the  great  sympa- 
thetic, with  its  plexuses  and  ganglia,  have  all  been  most  thoroughly  scruti- 
nized in  numerous  instances,  and  that,  too,  by  some  of  the  ablest  men  in  the 
profession,  and  yet,  notwithstanding  all  this,  we  are  no  wiser  now  in  regard 
to  the  real  lesions  of  this  disease  than  our  forefathers  were  centuries  ago. 
The  whole  subject  is,  in  truth,  still  a  mystery.  I  have  myself  made  several 
dissections  of  this  kind,  and  have  witnessed  others,  amounting,  perhaps,  alto- 
gether to  eight  or  ten,  without,  in  a  single  one,  observing  any  morbid  ap- 
pearances that  could  justly  be  ascribed  to  the  effects  of  the  disease.  It  has 
been  noticed  in  several  instances  that  the  nerves  leading  from  the  wound 
which  caused  the  attack  were  in  a  state  of  inflammation,  their  substance  and 
neurilemma  being  congested  and  discolored. 

Of  the  true  pathology  of  tetanus,  then,  nothing  of  a  satisfactory  nature 
whatever  is  known  ;  that  it  is  essentially  an  affection  of  the  nervous  system, 
or  of  the  nerves  of  particular  muscles,  is  a  circumstance  which  must  be  ad- 
mitted, from  the  symptoms  which  characterize  it;  but  in  what  the  peculiar 
change  consists,  or  to  what  extent  it  is  carried,  are  points  in  the  history  of 
the  lesion  of  which  we  are  completely  ignorant.  I  am  aware  that  numerous 
hypotheses  have  been  framed  in  explanation  of  the  subject,  but  the  only 
merit  which  they  possess  is  their  ingenuity  ;  any  real  value  which  they  may 
have,  it  would  be  difficult  to  discover. 

Treatment The  treatment  of  this  obstinate,  and,  unfortunately,  too  gene- 
rally fatal,  disease,  is  altogether  of  an  empirical  character.  That  this  should 
be  so  is  not  surprising  when  we  remember  how  completely  ignorant  we  are 
of  its  pathology,  and  the  fact  that  there  is  hardly  an  article  of  the  materia 
medica,  of  any  reputed  efficacy,  that  has  not  been  employed,  either  singly,  or 
in  various  forms  and  modes  of  combination,  for  its  relief.  Although  patients 
occasionally  get  well  of  this  disease,  and  that  under  circumstances  apparently 
the  most  desperate,  yet,  when  the  practitioner  comes  to  analyze  his  treat- 
ment, in  the  true  spirit  of  philosophy,  he  is  generally  compelled  to  confess  his 
ignorance  as  to  the  share  which  his  remedies  may  have  exerted  upon  the 
fortunate  event,  and  to  acknowledge  that  accident,  rather  than  his  own  skill, 
performed  the  cure.  However  this  may  be,  it  is  certain  that  the  disease 
sometimes  yields  to  the  most  insignificant  measures,  or,  rather,  that  it  appa- 
rently wears  itself  out ;  and  that,  at  other  times,  it  resists  the  best  directed 
efforts  of  the  ablest  and  most  experienced  practitioner.  The  chances,  indeed, 
of  effecting  any  good,  when  the  disease  is  fairly  established,  are  very  slender 
in  any  case,  however  mild.  Hence,  whatever  is  done  should  be  done  promptly, 
and  with  a  view  rather  to  a  prophylactic  result  than  to  a  curative  one. 

It  cannot  be  expected  that,  in  a  work  of  this  kind,  I  should  be  able  to  give 
even  an  outline  of  the  more  important  remedies  that  have  been  suggested  for 
the  cure  of  this  disease  ;  I  shall,  therefore,  content  myself  with  a  brief  notice 
of  a  few  of  those  which  general  experience  has  shown  to  be  the  most  reliable, 
or  most  in  consonance  with  the  apparent  condition  of  the  part  and  system. 

One  of  the  first  and  most  important  indications  in  every  case  of  traumatic 
tetanus  is  the  removal,  if  possible,  of  the  exciting  cause,  which  is,  of  itself, 
occasionally  sufficient  to  effect  a  cure.  Thus,  if  any  foreign  body  remain  in 
the  wound,  or  in  contact  with  the  living  tissues,  the  surgeon  cannot  too 
speedily  extract  it,  especially  if  there  be  already  some  evidence  of  approaching 
disease.  Sometimes  a  vicious  cicatrice  may  keep  up  the  tetanic  irritation. 
Many  years  ago,  I  attended,  in  consultation  with  the  late  Dr.  Buck,  of  Louis- 
ville, a  young  girl  of  fourteen,  who  had  locked  jaw  from  having  been  acci- 
dentally hurt,  nearly  a  month  previously,  in  the  right  cheek  by  a  small 
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splinter.  Although  the  substance  was  immediately  extracted,  yet  the  partfl 
continued  to  be  tender,  being,  at  times,  even  quite  painful,  and  in  less  than 
a  week  tetanus  set  in.  When  I  saw  the  case,  free  use  had  already  been  made, 
without  any  material  benefit,  of  anodynes  and  antispasmodics,  along  with  an 
occasional  purgative,  and  the  cheek  had  been  leeched  and  repeatedly  painted 
with  iodine  ;  the  girl  was  pale  and  feeble,  and  had  lost  her  appetite.  Upon 
examining  the  original  site  of  the  injury,  I  found  a  small  circumscribed  spot, 
exquisitely  tender  under  pressure,  and  of  almost  fibro-cartilaginous  hardness. 
This  being  carefully  dissected  out,  no  more  paroxysms  occurred  ;  and  in  a 
few  days,  with  the  aid  of  iron  and  quinine,  wine,  and  a  generous  diet,  com- 
plete recovery  ensued. 

Amputation  of  the  wounded  part  has  occasionally  been  performed  ;  and, 
judging  from  the  statistics  that  have  been  published  upon  the  subject,  there 
is  reason  to  believe  that  the  operation  has  now  and  then  proved  successful. 
Nevertheless,  there  are,  I  presume,  few  surgeons  who  would  be  found  to  he 
so  venturous  as  to  remove  a  leg  or  an  arm  on  the  approach  of  such  a  disease, 
and  none  would  certainly  be  foolish  enough  to  attempt  the  expedient  after  it 
is  fully  established.  In  the  one  case,  the  possibility  is  that  the  affection  might 
yield  to  other  and  milder  means  ;  and,  in  the  other,  the  disease  being  no 
longer  one  of  a  local  character,  but  diffused,  as  it  were,  through  the  system, 
it  is  difficult  to  see  how  amputation,  however  early  performed,  could  be  of 
any  benefit  in  arresting  the  morbid  action,  unless  it  be  upon  the  principle  of 
substituting  a  fresh  and  clean  wound  for  one  of  an  inflamed  and  irritable 
character.  An  interesting  case,  bearing  directly  upon  this  point,  fell  under 
my  observation,  in  1848,  in  a  patient  of  Dr.  Mattingly,  of  Bardstown,  Ken- 
tucky. The  man,  who  was  fifty  years  of  age,  was  a  stout,  healthy  farmer,  of 
a  nervo-sanguineous  temperament,  who,  about  five  weeks  previously,  had  the 
fore  and  middle  fingers  of  the  right  hand,  between  the  second  and  third 
joints,  severely  mashed  by  the  passage  of  the  wheel  of  a  wagon,  the  phalanges 
being  completely  comminuted,  and  supported  merely  by  a  few  shreds  of  in- 
tegument. A  physician  residing  close  by  where  the  accident  had  happened, 
removed  the  injured  parts  with  the  scissors,  and  binding  up  the  ill-formed 
stumps,  sent  the  man  home,  a  distance  of  thirty-five  miles.  The  parts  soon 
became  excessively  painful,  and  at  the  expiration  of  the  time  above  specified, 
well-marked  symptoms  of  tetanus  supervened.  Five  days  after  this,  while 
the  patient  was  under  the  influence  of  chloroform,  I  removed  the  mutilated 
fingers  at  the  metacarpophalangeal  joints,  the  whole  hand  being  at  the  time 
exquisitely  tender  and  painful,  the  tongue  coated,  the  pulse  hard  and  accele- 
rated, and  the  system  irritable  from  the  want  of  sleep.  After  the  operation, 
the  man  had  tetanic  spasms  for  several  days,  but  they  became  gradually 
lighter,  shorter,  and  less  frequent,  and,  in  a  few  weeks,  all  symptoms  of  the 
disease  had  entirely  disappeared. 

How  far  the  recovery  in  this  case  was  due  to  the  amputation  of  the  affected 
fingers,  it  would  be  difficult  to  determine  ;  but  it  is  reasonable  to  suppose 
that  the  operation  was  serviceable  by  ridding  the  system  of  a  mass  of  irrita- 
tion and  disease,  which,  if  it  had  been  permitted  to  continue  in  operation, 
might  have  proved  highly  detrimental,  if  not  destructive,  to  the  patient. 

In  regard  to  the  treatment  of  the  wound  itself,  in  tetanus,  it  cannot  be 
doubted  that  prompt  attention  to  it  is  a  matter  of  great  moment.  Our  re- 
medies should  generally  be  of  the  most  soothing  character,  consisting  of  warm 
water-dressing,  or  emollient  cataplasms,  with  a  liberal  admixture  of  laudanum, 
powdered  opium,  or,  what  is  better  than  either,  sulphate  of  morphia.  If  the 
parts  are  girded  by  inflammatory  engorgement,  or  various  kinds  of  deposits, 
as  will  be  apt  to  be  the  case  if  the  wound  is  of  a  punctured  character,  free 
incisions  must  be  made,  the  knife  being  carried  thoroughly  through  the  tis- 
sues in  every  direction.     A  similar  method  should  be  adopted  when  there  is 
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reason  for  suspecting  the  lodgment  of  some  foreign  body.  I  cannot  approve, 
in  any  case,  of  the  practice,  at  one  time  so  common,  and  perhaps  not  yet 
sufficiently  exploded,  of  pouring  irritating  fluids  into  the  wound,  or  of  ap- 
plying escharotics.  Such  a  procedure  is  only  calculated  to  increase  the  suf- 
fering, and  to  aggravate  the  disease. 

I  have  no  experience  with  the  section  of  the  nerves  connected  with  the 
injured  structures  ;  an  operation  which  is  reported  to  have  been  several  times 
performed  successfully- by  foreign  surgeons.  Such  a  step  could  only  be  justi- 
fied in  the  case  of  the  smaller  nerves,  and  then,  I  presume,  all  the  good  that 
would  be  likely  to  accrue  from  it  might  readily  be  accomplished  by  a  free 
division  of  the  affected  parts.  The  section  of  the  larger  nerves  would  be 
followed  by  paralysis,  which  might  be  permanent. 

Attention  to  the  position  of  the  patient's  bed  is  a  matter  that  should  not 
be  overlooked  in  the  treatment  of  this  disease.  .  From  neglect  of  this  pre- 
caution, I  have  seen  several  lives  lost  that  might,  probably,  otherwise  have 
been  saved.  Exposure  of  the  body  to  a  direct  draught  is  often,  of  itself, 
sufficient  to  bring  on  an  attack  of  tetanus  in  a  susceptible,  nervous  person  ; 
and,  after  the  attack  is  fairly  established,  such  an  occurrence  never  fails  to 
aggravate  the  spasms,  rendering  them  both  more  frequent  and  violent.  The 
atmosphere  of  the  room  should,  moreover,  be  perfectly  dry,  experience  having 
shown  that  moisture  is  extremely  prejudicial  in  all  affections  of  this  descrip- 
tion. 

The  most  important  internal  remedies  are  such,  undoubtedly,  as  are  of  an 
anodyne  and  antispasmodic  character,  of  which  opium,  tartar  emetic,  aconite, 
camphor,  assafoetida,  and  Indian  hemp  occupy  the  highest  rank.  They  should 
be  administered  in  large  doses,  with  a  view  to  an  immediate  and  decided  im- 
pression upon  the  general  system,  and  should  be  given  either  by  themselves 
or  in  various  states  and  degrees  of  combination. 

The  most  eligible  preparations  of  opium  are  the  acetated  tincture  and  the 
salts  of  morphia,  particularly  the  sulphate.  Opium  in  substance  is  objection- 
able, on  account  of  its  insolubility,  the  stomach,  under  such  circumstances, 
being  extremely  torpid,  and  unable  to  act  upon  it.  For  the  same  reason,  a 
much  larger  quantity  of  laudanum  and  morphia  is  required  to  produce  their 
specific  effect  than  in  ordinary  disease.  When  the  patient  is  young  and  robust, 
or  when  the  spasms  are  violent  and  obstinate,  the  anodyne  should  be  com- 
bined with  tartrate  of  antimony  and  potassa.  given  in  doses  sufficiently  large 
to  relax  the  system.  The  latter  remedy  is  sometimes  employed  by  itself,  and 
several  cases  have  come  to  my  knowledge  where  it  seemed  to  have  effected  a 
complete  cure.  I  am  satisfied,  however,  that  its  efficacy  will  always  be  mate- 
rially enhanced  by  a  judicious  combination  of  it  with  morphia.  In  the  use 
of  tartar  emetic  in  this  disease,  it  must  not  be  forgotten  that  the  torpor  of 
the  stomach  renders  it  necessary  to  give  it  in  much  larger  doses  than  under 
ordinary  circumstances.  If  the  practitioner  were  to  content  himself  with  the 
usual  quantity,  the  effects  would  greatly  disappoint  him,  and  the  case  might, 
in  consequence,  proceed  rapidly  from  bad  to  worse,  without  receiving  any 
benefit  from  the  remedy. 

Aconite  is  a  remedy  of  great  efficacy  as  a  depressant,  and  may  be  given  as 
an  adjuvant  to  morphia,  or  morphia  and  tartar  emetic,  in  cases  of  tetanus 
attended  with  a  robust  and  plethoric  state  of  the  system.  It  lowers  the 
action  of  the  heart,  promotes  perspiration,  and  relieves  spasm.  Veratrum 
viride,  acting  in  a  similar  manner,  may  be  used  as  a  substitute. 

Camphor  and  assafoetida,  administered  in  large  doses,  occasionally  aid  in 
controlling  the  spasms  in  this  disease,  but  they  should  never  be  trusted  to  alone. 
Their  influence,  as  antispasmodics,  is  far  inferior  to  that  of  morphia  and 
tartar  emetic. 
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Indian  hemp,  soon  after  its  first  introduction  into  practice,  received  a  largi 
share  of  attention  in  the  treatment  of  this  disease,  especially  from  the  Bast 
India  practitioners,  some  of  whom  were  at  one  time  disposed  to  regard  it  as 
a  specific.  Subsequent  experience,  however,  has  greatly  disappointed  these 
expectations,  and  in  this  country  very  little,  if  any,  confidence  is  placed  in 
the  remedy.  I  certainly  have  never  derived  any  appreciable  benefit  from  it 
in  the  few  cases  of  tetanus  in  which  I  have  employed  it,  although  the  trials 
in  each  were  very  fair.  The  preparation  which  is  usually  given  is  the  extract, 
in  doses  varying  from  one  to  two  grains,  repeated  every  two  hours,  or  even 
more  frequently,  the  object  being  to  produce  and  to  maintain  narcotism. 

Great  expectations  were  entertained,  on  the  introduction  of  chloroform, 
that  at  length  an  effectual  remedy  had  been  discovered  for  the  cure  of  tetanus, 
and  there  is  no  article  of  modern  times  which  has  been  so  generally  employed 
in  the  management  of  this  disease.  Cases  successfully  treated  by  it  have 
been  reported  by  different  observers ;  but  how  far  they  were  really  relieved 
by  this  agent  is  a  question  which  has  not  been  decided.  It  is  certain,  how- 
ever, that  it  has  generally  signally  failed  to  cure,  although  it  is  usually  pro- 
ductive of  relief  to  the  spasms,  which  are  a  source  of  so  much  distress  to  the 
patient.  It  should  be  administered  in  the  form  of  inhalation,  with  an  abund- 
ance of  atmospheric  air. 

Much  comfort  is  often  experienced  from  the  use  of  the  vapor  bath  in  the 
treatment  of  tetanus ;  the  steam  should  be  conveyed,  by  means  of  a  tube, 
from  the  spout  of  a  tea-kettle,  or  other  suitable  apparatus,  under  the  bed- 
clothes, and  may  be  advantageously  medicated  with  laudanum,  or  laudanum 
and  chloroform.     The  remedy  possesses  no  curative  agency. 

Bloodletting  and  mercury,  carried  to  the  effect  of  salivation,  were  at  one 
time  much  vaunted,  on  account  of  their  supposed  efficacy  in  the  treatment  of 
tetanus.  They  have,  however,  of  late  years,  been  entirely  abandoned.  The 
patient  is  certainly  reduced  sufficiently  soon  without  venesection  ;  and  as  to 
mercury,  its  use  has,  as  stated  elsewhere,  been  followed,  in  more  cases  than 
one,  by  the  very  disease  which  it  was  intended  to  cure,  the  saliva  streaming 
at  the  time  from  the  mouth  in  euormous  quantities. 

When  much  exhaustion  exists,  brandy,  wine,  and  a  generous  diet  are  indi- 
cated, along  with  quinine  and  other  corroborants.  The  profuse  and  exhaust- 
ing sweats  which  so  frequently  attend  the  disease  are  best  controlled  by  aro- 
matic sulphuric  acid,  and  frequent  sponging  of  the  surface  with  a  strong 
solution  of  alum. 

Whatever  treatment  may  be  adopted,  proper  attention  should  be  paid  to 
the  bowels,  which,  as  before  stated,  are  generally  excessively  torpid,  and, 
consequently,  difficult  to  move.  When  the  patient  is  in  a  condition  to  swal- 
low, he  may  take  ten  grains  of  calomel,  with  double  that  quantity  of  jalap, 
every  six  hours,  until  there  are  free  alvine  evacuations.  If  the  medicines  are 
slow  in  their  action,  their  operation  may  be  promoted  by  the  addition  of  a 
drop  of  croton  oil,  or  by  means  of  a  stimulating  injection,  as  spirits  of  tur- 
pentine and  castor  oil.  Occasionally,  the  croton  oil  may  be  advantageously 
rubbed  upon  the  abdomen.  Severe  purging  should  be  carefully  avoided,  as, 
from  its  irritating  and  prostrating  effects,  it  cannot  fail  to  aggravate  the  com- 
plaint. 

The  treatment  of  tetanus  by  counter-irritation  has,  I  believe,  become  in 
great  degree  obsolete.  It  was  formerly  thought,  when  the  disease  was  sup- 
posed to  be  essentially  connected  with  inflammation  of  the  cerebro-spinal  axis, 
that  extensive  and  rapid  vesication  of  the  spine  would  afford  valuable  aid  in 
combating  the  morbid  action,  and  putting  a  stop  to  the  violent  spasms ;  and 
examples  illustrative  of  the  beneficial  effects  of  this  mode  of  treatment  have 
been  published  by  different  observers.  The  remedy  usually  selected  is  either 
the  common  blister,  caustic  potassa,  or  the  actual  cautery.     The  late  Dr. 
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Ilartshorne,  of  this  city,  was  in  the  habit  of  employing  a  solution  of  potassa, 
in  the  proportion  of  one  drachm  and  a  half  to  two  fluid  ounces  of  distilled 
water.  It  produces  a  powerful  rubefacient  effect,  and  may  be  applied  by 
means  of  a  cloth  mop  to  a  narrow  line  of  skin,  from  the  occiput  to  the  sacrum. 
If  the  hot  iron  be  used,  it  should  be  applied  transcurrently.  I  have,  how- 
ever, great  doubts  in  regard  to  the  propriety  of  any  measures  of  this  kind, 
believing  that  they  frequently  aggravate  the  symptoms  instead  of  relieving 
them. 

"When  the  disease  is  chronic,  and  the  wound  still  open,  but  indisposed  to 
heal,  the  best  plan  is  to  divide  the  parts  freely  with  the  knife,  so  as  to  relieve 
them  of  engorgement,  and  invite  a  more  salutary  action.  It  is  under  such 
circumstances  that  the  actual  cautery  occasionally  answers  a  good  purpose. 
In  a  case  which  occurred  some  years  ago,  in  the  practice  of  Dr.  W.  D. 
Stewart,  of  Indiana,  and  the  particulars  of  which  he  has  kindly  communicated 
to  me,  an  immediate  stop  was  put  to  the  paroxysms  by  this  procedure,  after 
various  other  means  had  been  tried,  without  any  benefit,  for  nearly  a  fortnight. 
No  spasms  took  place  after  the  application,  and  the  patient,  a  lad  nine  years 
of  age,  made  a  prompt  and  perfect  recovery.  The  wound  which  had  pro- 
voked the  attack  was  a  large,  lacerated  one,  occupying  the  right  side  of  the 
scalp,  and  extending  down  to  the  bones. 

Anodyne  and  stimulating  liniments  applied  along  the  spine  have  sometimes 
appeared  to  act  beneficially,  both  in  moderating  the  spasms  and  in  eradi- 
cating the  disease.  Chloroform  has  of  late  been  used  a  good  deal  in  this 
manner,  and  several  cases  of  its  successful  employment  have  been  reported 
in  the  medical  journals  ;  among  others,  a  very  interesting  one,  by  Dr.  Hinkle, 
of  Marietta,  Pennsylvania,  of  a  woman  who  suffered  from  tetanus  consequent 
upon  the  bite  of  an  eel.  The  treatment  was  conjoined  with  purgatives  and 
antispasmodics,  as  cannabis  Indica,  valerian,  and  compound  sulphuric  ether. 

Finally,  should  the  patient  be  so  fortunate  as  to  survive  the  disease,  the 
greatest  care  must  be  observed  during  his  convalescence,  lest  a  relapse  occur, 
and  destroy  him,  when  he  is  apparently  on  the  verge  of  returning  health. 
The  clothing  should  be  warm,  the  diet  light  but  nutritious,  the  bowels  and 
secretions  duly  regulated,  and  exposure  to  atmospheric  vicissitudes  sedulously 
avoided. 

SECT.  III. — NEURALGIA. 

Neuralgia  is  an  affection  of  the  nerves  attended  with  severe,  agonizing 
pain,  often  paroxysmal  in  its  character,  liable  to  occur  in  all  parts  of  the 
body,  and  generally  dependent  upon  some  local  irritation,  or  upon  the  joint 
agency  of  a  local  and  constitutional  cause.  As  it  would  be  out  of  place  in 
a  work  of  this  kind  to  treat  of  neuralgia  in  general,  I  shall  limit  my  remarks 
here  chiefly  to  the  disease  as  it  manifests  itself  in  certain  nerves,  particularly 
those  about  the  face,  where  the  lesion  not  unfrequently  becomes  a  subject  of 
surgical  interference. 

Causes. — The  causes  of  neuralgia  are  various  and  of  the  most  opposite 
character.  They  are  predisposing  and  exciting.  Persons  of  a  nervous, 
irritable  temperament  are  generally  supposed,  and  I  believe  correctly,  to  be 
more  prone  to  the  disease  than  any  other  class  of  individuals.  Those  who 
are  inclined  to  be  rheumatic  also  frequently  suffer  from  it.  It  occurs  in  both 
sexes,  but  in  what  proportion  has  not  been  ascertained.  In  my  own  practice, 
which  has  been  unusually  extensive  in  all  kinds  of  neuralgic  affections,  there 
has  been  a  decided  preponderance  of  male  patients.  This  may,  however, 
have  been  merely  accidental,  as  most  writers  assert  that  the  disease  is  more 
common  in  women  than  in  men.  No  age  is  exempt  from  its  attacks,  although 
it  is  by  far  most  frequent  from  the  twentieth  to  the  fiftieth  year.     It  occurs 
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in  all  countries  and  at  all  seasons  of  the  year;  but  is  most  common  in  winter 
and  spring  in  cold  northern  regions  and  in  districts  abounding  in  malarial 
exhalations.  Cold  and  damp  states  of  the  atmosphere  are  especially  favor- 
able to  its  production.  Like  gout  and  rheumatism,  the  disease  occasionally 
manifests  a  hereditary  predisposition,  and  in  quite  a  number  of  instances  I 
have  met  with  it  in  several  members  of  the  same  family. 

The  exciting  causes  of  neuralgia  are  of  a  local  and  general  nature.  Among 
the  former,  exposure  of  a  nerve  to  the  air,  or  its  compression  by  some  tumor, 
as  an  exostosis,  or  soft  growth,  is  the  most  common.  The  most  atrocious 
attacks  of  this  disease  are  generally  witnessed  in  the  branches  of  the  trifacial 
nerve,  in  consequence  of  caries  of  the  teeth,  laying  open  their  cavity,  and 
thus  allowing  the  air  and  other  irritating  substances  to  come  in  contact  with 
the  denuded  nerve  within.  Similar  effects  are  often  produced  by  the  pressure 
of  a  dental  exostosis,  or  by  the  mere  thickening  of  the  periosteum  covering 
the  fang  of  a  tooth.  Occurrences  of  a  like  nature  often  excite  neuralgia  in 
the  bones.  Sometimes  the  disease  is  awakened  by  the  contusion  of  a  nerve, 
occasioned  by  a  blow,  fall,  or  kick ;  by  the  irritation  of  an  old,  indurated 
cicatrice ;  or  by  the  excitement  induced  by  the  presence  of  a  foreign  body, 
as  a  splinter  of  wood.  In  the  face,  neuralgia  has  been  known  to  be  caused 
by  the  lodgment  of  a  piece  of  dead  bone  in  the  nose  or  antrum.  A  calculus 
will  occasionally  produce  the  disease  in  the  bladder ;  so  also  will  worms  in 
the  bowels,  and  the  larvae  of  insects  in  the  frontal  sinus.  Neuralgia  of  the 
pelvic  viscera  is  often  induced  by  the  pressure  of  a  displaced  uterus  upon 
the  surrounding  structures. 

A  very  common  exciting  cause  of  neuralgia  is  exposure  to  cold  while  the 
body  is  overheated  and  covered  with  perspiration.  When  the  predisposition 
to  the  disease  is  very  strong,  the  slightest  draught  of  cold  air  will  often 
bring  on  an  attack  almost  instantaneously.  Exposure  to  heat  is  less  inju- 
rious, though  it  is  also  capable  of  exciting  the  disease,  especially  if  it  be 
concentrated  for  any  length  of  time  upon  one  particular  locality,  part,  or 
organ. 

Attacks  of  neuralgia  are  sometimes  induced  by  gastro-intestinal  irritation, 
as  the  presence  of  a  redundancy  of  acid,  indigestible  food,  worms,  impacted 
feces,  or  an  overloaded  state  of  the  bowels.  The  disease  is  not  uncommon 
in  dysmenorrhea  and  in  ulceration  of  the  neck  of  the  uterus,  in  spinal  irri- 
tation, and  in  organic  lesion  of  the  brain. 

Occasionally  the  cause  is  seated  in  the  nerve  itself,  as  when  it  is  inflamed, 
partially  ulcerated,  or  denuded  of  its  natural  coverings.  After  amputation, 
the  stump  often  becomes  affected  with  neuralgia  in  consequence  of  the  extre- 
mities of  some  of  the  nerves  being  expanded  into  neuromatous  tumors ;  and 
similar  effects  sometimes  supervene  upon  the  division  of  the  nerves  in  cases 
of  wounds,  especially  lacerated  ones. 

Finally,  the  occurrence  of  neuralgia,  as  a  consequence  of  malaria,  is  fami- 
liar to  every  one.  In  the  southern  and  southwestern  States  of  the  Union, 
where  neuralgia  of  every  form  and  grade  is  extremely  prevalent,  the  disease, 
in  the  great  majority  of  cases,  recognizes  no  other  cause.  The  attacks,  under 
such  circumstances,  are  generally  of  a  distinctly  intermittent  type,  very  simi- 
lar to  those  of  intermittent  fever,  recurring  once  every  day  or  every  second 
day,  and,  after  having  continued  with  great  severity  for  several  hours,  gradu- 
ally going  off,  to  reappear  about  the  same  period  on  the  next  day  ;  each 
paroxysm  being,  perhaps,  ushered  in  by  chilly  sensations,  and  terminating  in 
more  or  less  profuse  perspiration. 

Symptoms. — The  nature  of  the  pain  in  neuralgia  is  not  always  the  same. 
In  one  case,  it  is  dull,  heavy,  and  aching ;  in  another,  acute  and  extremely 
violent ;  in  a  third,  it  resembles  the  pain  produced  by  thrusting  needles  into 
the  tissues;  in  a  fourth,  it  is  pungent,  smarting,  or  burning  ;  and  in  a  fifth, 


NEURALGIA.  677 

it  is  sharp  and  darting,  or  like  an  electric  shock,  running  through  the  parts 
with  the  rapidity  of  lightning. 

The  pain,  whatever  its  character  may  be,  is  generally  attended  with  more 
or  less  soreness  and  tenderness  of  the  affected  parts  which  sometimes  pit  on 
pressure,  although  they  are  seldom  discolored.  Finally,  the  pain  may  be  con- 
centrated, or  diffused;  that  is,  it  may  be  strictly  localized,  or  limited  to  one 
particular  spot,  and  that  perhaps  very  small ;  or  it  may  be  extended  over  the 
greater  portion  of  a  nerve,  or  even  over  its  entire  length. 

It  is  important  to  bear  in  mind  that  the  pain  often  breaks  out  at  a  point 
very  remote  from  the  one  upon  which  the  impression  provoking  the  attack  is 
made.  Thus,  supra-orbital  neuralgia  is  often  produced  by  disorder  of  the 
stomach,  or  of  the  stomach  and  bowels ;  a  carious  tooth  has  been  known  to 
give  rise  to  neuralgia  of  the  hip  ;  and  spinal  irritation  not  unfrequently  occa- 
sions neuralgia  of  the  leg,  heel,  and  foot.  A  very  singular  case  has  been 
reported  where  a  severe  attack  of  neuralgia  of  the  left  forearm  could  always 
be  instantly  excited  by  touching  the  meatus  of  the  right  ear. 

Neuralgia  is  sometimes  associated  with  rheumatism,  and  it  is  to  this  form 
of  the  disease  that  the  term  rheumatico-neuralgic  is  generally  applied  by 
nosologists.  The  combination  is  most  generally  met  with  in  persons  of  an 
arthritic  predisposition,  usually  affects  the  muscles,  especially  the  intercostal 
and  spinal,  and  is  often  exceedingly  intractable,  rendering  the  patient  mise- 
rable for  life,  and  at  length  wearing  him  out  by  the  constancy  of  his  pains. 

Neuralgia  often  exists  simultaneously  in  different  parts  of  the  body,  and 
when  once  it  is  fairly  established  it  is  easily  excited  by  the  most  trivial  cir- 
cumstances. Its  progress  is  variable.  In  many  cases  it  readily  yields  to 
treatment,  and  not  unfrequently  disappears  spontaneously  ;  on  the  other  hand, 
it  is  sometimes  a  most  intractable  disease,  worrying  and  fretting  the  patient, 
undermiuing  his  general  health,  and  disqualifying  him  for  business  and  en- 
joyment. In  its  worst  forms  the  suffering  is  almost  constant;  whereas,  in 
the  milder,  there  are  not  unfrequently  long  intervals  of  complete,  or  nearly 
complete,  exemption  from  pain.  When  the  affection  is  contracted  early  in 
life,  and  proves  rebellious,  it  is  seldom  entirely  gotten  rid  of,  whatever  means 
may  be  adopted  for  its  relief. 

Pathology. — The  pathology  of  neuralgia  is  not  understood.  It  has  gene- 
rally been  supposed  that  it  consists  in  a  mere  exaltation  of  the  sensibility  of 
the  nervous  tissue,  but  if  this  were  so  it  is  hardly  supposable  that  it  would 
be  so  intractable  a  disease  as  it  often  is.  The  explanation  may  probably 
hold  good  in  those  cases  in  which  the  disorder  is  very  transient,  or  of  mala- 
rial origin.  But  in  other  and  in  the  greater  number  of  cases,  it  is  probable 
that  there  is  some  degree  of  inflammation  present,  either  in  the  nerve-pulp, 
or  in  the  neurilemma,  or  in  both,  as  is  proved  by  the  fact  that  the  parts  sup- 
plied by  the  affected  nerves  are  generally  more  or  less  tender,  cedematous, 
and  even  somewhat  discolored;  phenomena  which  are  clearly  indicative  of 
an  engorged  and  incited  state  of  the  capillary  vessels  with  a  tendency  to  effu- 
sion. In  other  cases,  again,  it  may  consist  in  a  mere  perversion  of  the  nerv- 
ous fluid,  as  when  a  nerve  is  compressed  by  interstitial  deposits,  or  by  causes 
acting  upon  its  periphery,  thereby  interrupting  the  current  across  the  seat  of 
the  obstruction. 

Prognosis. — The  prognosis  of  this  disease  may  be  gathered  from  what  has 
been  stated  in  the  preceding  paragraphs.  It  seldom  proves  fatal.  Its 
course  is  irregular.  It  may  last  for  months,  years,  a  lifetime,  the  patient 
finally  dying  of  some  other  disease.  The  most  dangerous  form  is  visceral 
neuralgia,  which  sometimes  causes  death  by  the  constancy  and  violence  of 
the  pains. 

Treatment. — The  treatment  of  neuralgia  must  be  deduced,  in  great  degree, 
from  the  nature  of  the  exciting  cause,  which  should,  therefore,  always  receive 
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prompt  attention,  removing  it  where  this  is  practicable,  or  modifying  it  where 
it  is  not,  so  as  to  render  it  as  harmless  and  inoperative  as  possible.  In  neu- 
ralgia of  the  face,  for  example,  it  will  often  be  found  that  the  cause  of  the 
trouble  is  a  carious  tooth,  upon  extracting  which  the  pain  instantly  vanishes. 
Neuralgia  dependent  upon  the  presence  of  an  old,  callous  cicatrice,  can  only 
be  successfully  relieved  by  the  excision  of  the  offending  tissues.  Vermifuge 
medicines  are  indicated  when  it  is  caused  by  worms ;  antacids  when  it  is  ex- 
cited by  vitiated  secretions  of  the  stomach,  and  purgatives,  when  it  is  occa- 
sioned by  an  overloaded  state  of  the  bowels.  Thus,  it  will  be  perceived  that 
no  single  remedy,  or  class  of  remedies,  is  adapted  to  all  cases ;  a  fact  which 
strongly  suggests,  in  every  instance,  the  importance  of  a  most  thorough  and 
critical  examination  of  the  state  of  the  part  and  system,  with  a  view  to  the 
institution  of  a  rational  therapeutics. 

It  must  not  be  expected,  however,  that  the  disease  will  always  disappear 
upon  the  removal  of  the  exciting  cause.  Generally,  indeed,  it  will,  and  that 
very  promptly  and  effectually;  but  there  are  cases  where  it  is  inclined  to 
linger,  with  little  or  no  mitigation,  for  an  indefinite  period,  the  affected  parts 
being  seemingly  unable  to  recover  their  natural  functions,  either  because  they 
have  become  habituated  to  the  morbid  action,  or  because  they  have  expe- 
rienced some  organic  change  which  no  treatment  can  reach. 

The  treatment  of  neuralgia  is  general  and  local,  except  when  the  cause  is 
obviously  of  a  purely  local  character,  when  general  means  may  usually  be 
dispensed  with.  Purgatives,  a  proper  regulation  of  the  diet,  and  antineuralgic 
remedies,  as  they  are  named,  constitute  the  more  important  constitutional 
measures ;  while  embrocations,  leeches,  vesicants,  the  endermic  use  of  mor- 
phia, and  section  of  the  affected  nerves  comprise  the  more  efficient  and  reliable 
topical  agents. 

There  are  few  cases  of  neuralgia  which  are  not  benefited  by  the  use  of 
purgatives  ;  sometimes,  indeed,  the  disease  promptly  disappears  under  a  few 
brisk  cathartics.  Their  exhibition  is  particularly  indicated  when  there  are  a 
coated  state  of  the  tongue,  disorder  of  the  stomach,  a  vitiated  condition  of 
the  secretions,  headache,  pain  and  aching  in  the  limbs,  or  an  overloaded  state 
of  the  bowels.  The  best  articles  will  be  blue  mass,  colocynth,  and  jalap,  or 
the  compound  calomel  pill,  repeated  every  other  night  until  there  is  a  decided 
improvement  in  the  general  health.  Emetics  may  often  be  advantageously 
exhibited,  especially  when  there  is  evidence  of  biliary  and  gastric  derange- 
ment. The  pain  is  generally  mitigated  by  their  action,  and  sometimes  com- 
pletely removed  the  moment  they  begin  to  manifest  their  specific  effect. 

The  diet  must  be  plain  and  simple,  easy  of  digestion,  and  adapted,  in  regard 
to  its  nutritive  qualities,  to  the  exigencies  of  each  particular  case.  The  ple- 
thoric will  be  benefited  by  abstinence  ;  the  pale  and  anemic,  by  good  living. 
When  the  general  health  is  much  impaired,  tonics,  as  quinine  and  iron,  a 
generous  diet,  wine,  brandy,  porter,  and  ale,  with  exercise  in  the  open  air, 
will  be  of  service.  Sometimes  a  sea  voyage,  or  a  residence  near  the  sea  shore, 
is  salutary. 

There  are  several  articles  of  the  materia  medica  which  may  be  considered 
as  exerting,  in  some  degree,  a  specific  influence  over  neuralgic  affections,  and 
which  have  hence  received  the  name  of  antineuralgic  remedies.  To  this  class 
belong  quinine,  arsenic,  strychnine,  aconite,  and  morphia,  along  with  some 
other  anodynes,  and  the  different  preparations  of  iron. 

Quinine,  the  great  antiperiodic  in  intermittent  fever,  is  entitled  to  the 
highest  rank  in  the  treatment  of  neuralgia,  particularly  in  that  variety  in 
which  the  paroxysms  observe  a  regular  diurnal  relapse,  with  an  interval  of 
entire  freedom  from  suffering.  It  may  be  administered  by  itself  or  in  union 
with  an  opiate,  and  a  few  efficient  doses  are  almost  sure  to  break  up  the  attack 
promptly  and  effectually.     In  my  own  practice,  I  seldom  give  less  than  ten 
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grains  at  a  close,  repeated  every  six  or  eight  hours,  until  the  affection  is  either 
vanquished,  or  the  specific  effects  of  the  medicine  are  rendered  apparent  by 
the  aural  and  cephalic  distress.  Some  practitioners  prefer  smaller  doses,  but 
experience  has  shown  me  that  they  are  less  trustworthy,  and  that,  at  all  eveuts, 
a  much  longer  time  elapses  before  they  put  a  stop  to  the  disease.  Quinine 
may  sometimes  be  employed  with  much  benefit  when  the  affection  is  not  of 
malarial  origin,  but  in  general  its  effects  are  not  near  so  apparent  in  the  former 
case  as  in  the  latter. 

In  chronic  neuralgia,  or  in  acute  but  obstinate  attacks,  arsenious  acid  is 
generally  found  to  be  one  of  our  best  remedies,  given  in  doses  varying  from 
the  eighth  to  the  twentieth  of  a  grain,  three  times  a  day,  in  union  with  an 
anodyne,  or  an  anodyne  and  tonic.  There  are  few  cases  of  the  disease,  how- 
ever obstinate,  that  will  not  be  materially  benefited  by  the  use  of  this  article, 
if  administered  with  proper  judgment  and  perseverance.  The  acid  is  far 
preferable,  in  every  respect,  as  an  antiperiodic,  to  Fowler's  solution,  being 
much  less  liable  to  cause  nausea  and  anasarca. 

With  the  value  of  strychnine,  as  an  antineuralgic,  every  practitioner  is 
familiar.  I  have  used  it,  as  such,  for  many  years,  and  its  effects  have  rarely 
entirely  disappointed  my  expectations.  The  dose  recommended  in  the  books 
is  much  too  large.  I  rarely  give  more  than  the  twenty-fifth  or  thirtieth  of  a 
grain,  and  sometimes  not  even  so  much  as  that,  thrice  in  the  twenty-four 
hours.  Extract  of  nux  vomica  is  also  employed  for  the  same  purpose,  but  is 
seldom  productive  of  any  decided  benefit. 

Aconite  and  Indian  hemp  are  valuable  articles  in  the  treatment  of  neuralgia, 
although  their  efficacy  has,  I  think,  been  greatly  overrated.  They  may  be 
exhibited  in  the  form  of  extract,  in  doses  varying  from  half  a  grain  to  a  grain 
every  six  or  eight  hours,  either  alone  or  conjoined  with  other  articles. 

The  use  of  morphia  is  absolutely  indispensable  in  the  treatment  of  neuralgic 
complaints,  not  so  much  as  a  curative  agent,  as  for  the  purpose  of  controlling 
the  excessive  pain  and  inducing  sleep.  There  are  cases,  however,  which  are 
radically  cured  by  the  persevering  exhibition  of  this  remedy,  but  then  it  is 
generally  necessary  to  give  it  in  large  doses,  and  to  sustain  its  action  by  care- 
fully watching  its  effects.  Protracted  narcotism  has  occasionally  vanquished 
the  disease  after  all  other  means  had  failed,  even  to  afford  temporary  relief. 
Several  examples  of  this  kind  have  fallen  under  my  own  immediate  observa- 
tion, and  others  have  been  mentioned  to  me  by  professional  friends.  For 
ordinary  purposes  the  dose  need  not  exceed  a  fourth  or  a  third  of  a  grain, 
and  in  chronic  or  subacute  cases,  I  rarely  give  more  than  the  tenth,  twelfth, 
or  fifteenth  of  a  grain  at  a  time,  repeated  at  suitable  intervals. 

For  many  years  past  I  have  been  in  the  habit  of  employing,  with  very  happy 
effects,  in  a  great  variety  of  cases  of  neuralgia,  a  combination  of  some  or  all 
of  the  above  articles,  giving  them  in  pill  form  three  or  four  times  in  the  twenty- 
four  hours.  The  subjoined  will  serve  as  a  type  of  such  a  formula.1  It  need 
hardly  be  added  that  the  effects  of  the  prescription  should  be  carefully  watched, 
as  several  of  the  articles  are  of  a  potent  and  even  a  poisonous  character.  If 
the  system  be  anemic,  two  grains  of  sulphate  of  iron  or  of  the  valerianate  of 
that  salt  may  be  incorporated  with  each  pill.  Carbonate  of  iron  I  never  use, 
as  it  has  always  disappointed  my  expectations,  even  when  I  have  administered 
it  in  large  doses  and  for  a  long  time,  and  my  experience,  in  this  respect,  is, 
I  believe,  fully  corroborated  by  the  results  of  the  observations  of  other  prac- 

1  R. — Quinise  sulpli.,  5J  \ 

Morphiae  sulph.,  gr.  jss  ; 
Strychniae,  gr.  j  ; 
Acid,  arseniosi,  gr.  jss  ; 
Ext.  aconiti,  gr.  xv. 
Mix,  and  make  xxx  pills ;  one  to  be  given  three  or  four  times  a  day. 
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titioners.  When  the  attack  depends  upon  the  presence  of  a  redundancy  of 
vitiated  gastric  acid,  the  solution  of  valerianate  of  ammonia  will  be  found  a 
highly  efficient  remedy,  administered  in  the  dose  of  a  drachm  every  two  or 
three  hours  until  relief  is  afforded.  Iodide  of  potassium  has  been  much  landed 
as  an  antineuralgic ;  but  although  I  have  used  it  in  many  cases,  I  cannot 
recall  to  my  mind  a  solitary  one  where  it  seemed  to  be  really  of  any  material 
service.  If  it  ever  does  any  good  in  this  disease,  it  is  when  it  partakes  of  a 
syphilitic  nature. 

When  the  attack  is  of  a  rheumatico-neuralgic  type,  colchieum  will  be  re- 
quired, and  will  generally  act  more  kindly  and  promptly  than  any  other  arti- 
cle. My  invariable  plan,  however,  is  to  give  it  in  union  with  a  full  dose  of 
morphia,  as  one  grain  of  the  salt  with  one  drachm  of  the  wine  of  colchieum, 
every  night  at  bedtime,  which  will  be  found  to  be  a  much  better  practice 
than  administering  these  substances  in  smaller  and  more  frequently  repeated 
quantities. 

The  topical  re medies  which  particularly  claim  attention  on  account  of  their 
real  or  imputed  virtues  are  counter-irritants,  leeches,  morphia,  and  the  steam 
of  hot  water,  either  simple  or  medicated. 

The  only  counter-irritants  that,  in  my  judgment,  are  at  all  admissible,  in 
the  treatment  of  this  disease,  are  blisters,  ammonia,  and  iodine.  Setons  and 
issues  are  out  of  the  question,  except  in  deep-seated,  obstinate  visceral  neu- 
ralgia, when  the  latter  occasionally  prove  beneficial,  especially  if  made  with 
the  hot  iron,  directly  over  the  seat  of  the  pain,  and  if  a  free  and  protracted 
discharge  be  maintained.  The  moxa,  formerly  so  much  used,  has  of  late 
years  fallen  into  disrepute.  Blisters  are  particularly  valuable  in  inflamma- 
tory neuralgia ;  they  should  be  retained  until  the  epidermis  is  well  raised, 
and  they  are  the  more  desirable  because  the  raw  surface  thus  made  may  be 
advantageously  employed  for  the  endermic  application  of  morphia.  Tem- 
porary relief,  but  nothing  more,  occasionally  follows  the  use  of  ammonia  in 
the  form  of  liniment,  or  of  Granville's  lotion,  frictions  with  ointment  of  vera- 
tria,  and  painting  the  parts  with  tincture  of  iodine.  Leeching  is  sometimes 
useful,  by  relieving  congestion,  and  thus  removing  one  cause  of  compression 
of  the  nerve-pulp ;  the  operation  being  performed  as  near  as  possible  to  the 
seat  of  the  disease. 

The  endermic  application  of  morphia  has  been  found  highly  beneficial  in 
neuralgia,  chiefly,  however,  in  mitigating  the  pain.  It  may,  as  already  stated, 
be  simply  sprinkled  upon  a  blistered  surface,  be  inoculated,  or,  what  I  greatly 
prefer,  be  injected  subcutaneously.  In  the  latter  case,  some  care  is  necessary 
in  regard  to  the  quantity  of  the  morphia  used,  as  it  occasionally  evinces  its 
narcotic  effects  in  a  very  rapid  and  decisive  manner.  The  operation  which, 
I  believe,  I  was  one  of  the  first  to  perform,  but  which  has  since  been  gene- 
ralized by  Mr.  Wood,  is  executed  with  a  tight  syringe,  fig.  199,  having  a 

Fig.  199. 


very  slender  nozzle,  which  is  inserted  into  a  small  puncture  previously  made 
in  the  skin  of  the  affected jaarts,  the  subcutaneous  cellular  tissue  being  torn 
up  with  a  common  probe  to  make  room  for  the  reception  of  a  drachm  of 
solution  of  morphia,  holding  in  suspension  from  a  quarter  of  a  grain  to  a 
grain  of  the  salt,  according  to  the  exigencies  of  the  case.  The  operation 
may  be  repeated  once  in  the  twenty-four  hours,  or  oftener,  if  deemed  neces- 
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sary.  In  the  ordinary  endermic  application,  the  morphia  does  not  penetrate 
to  a  sufficient  depth  ;  while  inoculation  is  still  more  uncertain,  and  is  by  no 
means  free  from  pain.  1  believe  that  the  subcutaneous  injection  of  morphia 
will  be  found  highly  serviceable  in  many  cases,  especially  when  the  disease 
is  distinctly  localized,  and  rebellious  to  other  remedies. 

Hot  applications,  particularly  moist  ones,  are  generally  beneficial  in  put- 
ting a  prompt  stop  to  the  severity  of  the  pain,  especially  if  they  are  medi- 
cated with  laudanum,  or  some  other  anodyne  preparation.  They  may  be 
used  in  the  form  of  cloths  wrung  out  of  hot  water,  and  covered  over  with 
oiled  silk  or  gutta  percha,  to  prevent  evaporation  ;  or  in  the  form  of  steam 
conveyed  directly  to  the  part  by  means  of  a  tube  connected  with  a  tea-kettle 
placed  over  a  spirit  lamp  near  the  bed. 

Section  and  excision  of  the  affected  nerve  have  often  been  practised  for  the 
cure  of  neuralgia,  with  results,  however,  by  no  means  always  satisfactory. 
Indeed,  there  is  reason  to  believe,  from  the  facts  that  have  been  published 
upon  the  subject  by  various  surgeons,  that  both  operations  have  generally 
proved  unsuccessful ;  in  many  cases  temporary  relief  ensued,  but  in  nearly  all 
the  disease  ultimately  recurred  with  its  former  violence.  I  have  myself  per- 
formed a  number  of  these  operations,  sometimes  merely  cutting  the  affected 
nerve  across,  and  at  other  times  excising  a  considerable  portion  of  it,  but  the 
result  has  nearly  always  been  unsatisfactory.  Surgeons  have  not  hesitated  to 
remove  sections  of  some  of  the  larger  nervous  trunks,  as,  for  example,  the 
sciatic. 

In  facial  neuralgia,  where  resection  of  the  affected  nerve  is  more  frequently 
practised  than  elsewhere,  the  operation  has,  within  the  last  few  years,  been 
pushed,  if  the  expression  be  allowable,  to  an  extraordinary  extent  by  several 
American  surgeons,  Professor  Carnochan  having  led  the  way.  The  results 
of  his  cases,  three  in  number,  will  be  found  in  an  interesting  paper  on  the  sub- 
ject in  the  American  Journal  of  the  Medical  Sciences  for  January,  1858.  The 
procedure  consisted  in  exsecting  the  trunk  of  the  second  branch  of  the  fifth 
pair  of  nerves,  beyond  the  ganglion  of  Meckel,  on  account  of  severe  neuralgia 
of  the  face.  The  portion  of  nerve  removed,  in  two  of  the  cases,  was  two 
inches  in  length,  and  in  the  other  an  inch  and  three-quarters.  The  result  in 
all  was  most  gratifying.  Should  the  success  of  Dr.  Carnochan  be  equally 
great  in  the  hands  of  other  surgeons,  he  will  have  conferred,  by  the  boldness 
of  his  operation,  an  inestimable  boon  upon  a  class  of  patients  heretofore  con- 
sidered as  almost  beyond  the  reach  of  relief. 

The  operation  of  exposing  the  second  branch  of  the  fifth  pair,  as  performed 
by  Dr.  Carnochan,  is  severe  and  complicated,  and  requires,  besides  chisels 
and  bone-nippers,  two  trephines,  one  three-quarters  of  an  inch  in  diameter, 
and  the  other  half  an  inch  ;  the  latter  being  intended  for  perforating  the  pos- 
terior wall  of  the  antrum.  The  patient,  being  placed  under  the  influence  of 
chloroform,  is  seated  upon  a  chair,  with  the  head  resting  against  the  breast 
of  an  assistant,  who  maintains  it  firmly  in  this  position.  The  infra-orbital 
foramen  is  then  laid  bare  by  two  incisions,  commencing  above,  near  the  inner 
and  outer  angles  of  the  eye,  at  the  inferior  edge  of  the  orbit,  and  terminating 
at  a  sharp  point,  about  an  inch  below,  opposite  the  furrow  on  the  lower  por- 
tion of  the  ala  of  the  nose,  the  flap  thus  formed  representing  the  shape  of  a 
V.  The  lip,  being  now  everted,  is  next  detached  from  the  upper  jaw,  when 
it  is  completely  divided,  along  with  the  cheek,  by  a  vertical  incision,  extend- 
ing from  the  inferior  extremity  of  the  V  incision  through  its  free  border.  By 
dissecting  up  the  two  large  flaps  thus  marked  out,  turning  one  outward  and 
the  other  inward,  the  whole  of  the  front  wall  of  the  antrum,  together  with  the 
trunk  of  the  infra-orbital  nerve,  is  completely  laid  bare.  The  crown  of  the 
large  trephine  is  now  applied  immediately  below  the  foramen,  and  an  irregu- 
lar disk  of  bone  removed,  so  as  to  expose  the  cavity  of  the  antrum.     The 
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lower  wall  of  the  infra-orbital  canal  is  cut  away  with  the  pliers  and  cliisel, 
while  the  posterior  wall  of  the  antrum  is  perforated  with  the  smaller  trephine. 
The  trunk  of  the  nerve  is  then  isolated  from  the  other  tissues  in  the  spheno- 
maxillary fossa,  and  carefully  traced  beyond  the  ganglion  of  Meckel,  behind 
which,  close  to  the  round  foramen  in  the  sphenoid  bone,  it  is  divided  from 
below  upwards  with  a  pair  of  blunt-pointed  scissors,  curved  on  the  flat.  The 
hemorrhage  is  slight,  and  the  flow  from  the  branches  of  the  internal  maxillary 
artery,  in  the  spheno-maxillary  fossa,  is  easily  controlled  by  the  compressed 
sponge. 

In  performing  this  operation  upon  the  dead  subject,  I  have  found  it  quite 
easy  to  obtain  a  sufficiency  of  room  for  exposing  the  nerve,  in  its  entire  length, 
by  carrying  a  curvilinear  incision,  from  an  inch  and  a  quarter  to  an  inch  and 
a  half  in  extent,  across  the  cheek,  beginning  a  short  distance  below  the  inner 
angle  of  the  eye,  descending  towards  the  level  of  the  ala  of  the  nose,  and 
terminating  a  little  beyond  and  below  the  outer  angle  of  the  eye.  Whatever 
plan  of  incision  be  adopted,  care  must  be  taken  not  to  inflict  any  unnecessary 
injury  upon  the  osseous  tissues,  or  to  expose  the  structures  of  the  orbit  too 
freely. 

The  inferior  branch  of  the  fifth  pair  of  nerves  may  be  exposed  by  perforat- 
ing the  ramus  of  the  lower  jaw  about  three-quarters  of  an  inch  behind  the 
large  grinder,  five-eighths  of  an  inch  above  the  angle  of  the  bone,  and  an  inch 
and  a  quarter  below  the  zygomatic  process  of  the  temporal  bone.  A  curvili- 
near incision,  with  the  convexity  downwards,  is  made  over  the  ramus,  about 
two  inches  in  length,  and  the  flap  thus  made  being  dissected  up,  and  held  out 
of  the  way,  a  disk  of  bone,  half  an  inch  in  diameter,  is  removed  with  the  tre- 
phine. The  nerve  is  then  hooked  up  with  a  blunt  tenaculum,  and  as  much 
as  can  easily  be  got  at  removed  with  the  scissors.  Some  hemorrhage  neces- 
sarily follows  the  division  of  the  dental  artery,  but  this  is  usually  easily  arrested 
by  the  ligature  or  by  compression. 

The  inferior  dental  nerve,  at  its  exit  from  the  jaw,  will  be  found  opposite 
the  first  bicuspid  tooth,  midway  between  the  inferior  border  of  the  bone  and 
its  alveolar  margin,  and  may  be  easily  exposed  by  raising  a  semilunar  flap  of 
integument,  with  the  convexity  looking  downwards  to  the  neck.  Should  it 
be  deemed  necessary  to  follow  the  nerve  into  the  dental  canal,  this  can  be 
readily  done  by  the  use  of  the  trephine. 

I  do  not  deem  it  necessary  to  give  plans  and  rules  for  exposing  nerves  in 
other  parts  of  the  body.  Few  surgeons,  at  the  present  day,  will  be  so  rash 
as  to  exsect  any  of  the  larger  trunks  of  the  extremities,  and  the  smaller 
branches  may  generally  be  easily  found  and  divided,  or  portions  of  them  re- 
moved, by  attention  to  the  anatomy  of  the  parts  concerned. 


SECT.  IV. — PARALYTIC  AFFECTIONS. 
1.    WASTING  PALSY. 

A  peculiar  affection  of  the  muscles,  consisting  essentially  in  atrophy  and 
fatty  degeneration  of  their  fibres,  has  recently  been  described  under  the  name 
of  wasting  palsy,  from  the  fact  that  wasting  and  loss  of  power  of  these  struc- 
tures are  its  most  prominent  features.  The  disease,  first  accurately  delineated 
by  Cruveilhier,  has  been  studied  with  great  care  by  several  European  ob- 
servers, especially  Aran,  Duchenne,  Wachsmuth,  Eisenmann,  Meryon,  and 
Dr.  William  Roberts,  the  latter  of  whom  has  embodied  all  that  is  known 
respecting  it  in  an  admirable  monograph,  published  at  London  in  1858.  Of 
the  contents  of  this  essay  I  shall  freely  avail  myself  in  the  ensuing  remarks. 

Wasting  palsy  presents  itself  under  two  varieties  of  form,  the  partial  and 
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general;  the  first,  as  the  name  implies,  being  limited  to  particular  muscles,  or 
sets  of  muscles ;  whereas  the  other  involves  nearly  all  the  voluntary  muscles, 
those  of  mastication  and  those  of  the  eyeball,  including  the  elevator  of  the 
upper  lid,  being  the  only  ones  that  escape  its  ravages.  The  involuntary 
muscles,  however,  remain  altogether  untouched,  even  in  the  worst  cases  and 
in  the  most  advanced  stages  of  the  disease.  Hence,  the  reason  why  the 
general  health  is  usually  so  perfect  amidst  this  wreck  of  the  active  agents  of 
locomotion. 

Of  the  causes  of  atrophy  and  palsy  of  the  muscles,  our  information  is  too 
limited  to  permit  us  to  speak  positively.  If  occasionally  their  development 
has  been  clearly  traced  to  the  effects  of  cold,  to  rheumatism,  or  to  excessive 
and  long-continued  fatigue,  such  as  attends  various  mechanical  pursuits,  it  is 
equally  certain  that,  in  the  great  majority  of  instances,  no  plausible  reason 
can  be  assigned  for  their  occurrence.  In  a  few  instances,  the  lesion  has  ap- 
peared to  have  had  a  syphilitic  or  strumous  origin. 

The  time  of  life  at  which  this  disease  occurs  is  variable  ;  it  has  been  noticed 
in  young  children,  and,  on  the  other  hand,  occasionally  in  old  subjects  ;  but 
the  most  obnoxious  period  would  seem  to  be  between  twenty-five  and  thirty- 
five.  Thus,  in  eighty-eight  cases,  analyzed  by  Dr.  Roberts,  the  average 
period  was  thirty  years  and  six  months.  General  atrophy  is  not  limited  to 
any  particular  age,  but  attacks  indiscriminately  children,  adults,  and  old  per- 
sons ;  whereas  the  partial  form  rarely  shows  itself  before  puberty  and  after 
fifty.  Both  sexes  are  liable  to  it,  but  males  suffer  much  oftener  than  females ; 
although  it  is  impossible  to  offer  any  correct  data  in  regard  to  the  relative 
frequency  of  the  occurrence.  The  lesion  has  occasionally  been  observed  in 
several  members  of  the  same  family,  and  also  in  the  offspring  of  persons  who 
had  themselves  been  its  victims,  thus  exhibiting  a  sort  of  hereditary  tendency. 

The  muscles  that  are  most  liable  to  suffer  in  this  affection  are  those  of  the 
extremities,  especially  the  upper.  The  wasting  generally  begins  at  one  par- 
ticular part  of  a  limb,  from  which  it  gradually  extends  to  another ;  but  now 
and  then  cases  are  met  with  in  which  it  attacks  several  points  simultaneously. 

It  has  been  noticed  that  there  is  usually  a  tendency  in  certain  muscles  to 
suffer  together,  as  if  they  were  united  by  a  close  fellow  feeling ;  thus  it  has 
been  found  that  whenever  wasting  palsy  occurs  in  the  muscles  of  the  hand,  it 
is  extremely  liable  to  affect  those  of  the  forearm  also  ;  a  similar  disposition 
has  been  remarked  in  reference  to  the  muscles  of  the  shoulder  and  those  of 
the  arm.  Moreover,  experience  has  shown  that  when  one  limb  is  invaded  its 
fellow  of  the  opposite  side  is  very  apt  to  share  the  same  fate. 

The  most  important  symptoms  of  this  disease  are  wasting  of  the  muscles 
and  loss  of  contractile  power,  generally  coming  on  in  a  slow,  gradual,  and 
stealthy  manner.  In  the  great  majority  of  cases,  indeed,  the  person  is  un- 
conscious of  the  mischief  that  is  taking  place,  until  his  attention  is  accident- 
ally directed  to  the  subject  by  a  failure  of  the  power  of  one  of  his  limbs, 
especially  the  hand  and  foot.  "The  tailor  discovers,"  says  Dr.  Roberts, 
"  that  he  cannot  hold  his  ueedle ;  the  shoemaker  wonders  he  cannot  thrust 
his  awl ;  the  mason  finds  his  hammer,  formerly  a  plaything  in  his  hand,  now 
too  heavy  for  his  utmost  strength  ;  the  gentleman  feels  an  awkwardness  in 
handling  his  pen,  in  pulling  out  his  pocket  handkerchief,  or  in  putting  on  his 
hat.  One  man  discovered  his  ailment  in  thrusting  on  a  horse's  collar;  an- 
other, a  sportsman,  in  bringing  the  fowling-piece  to  his  shoulder."  The 
wasting,  at  first  very  slight,  progressively  increases  until  the  affected  muscles 
are  rendered  perfectly  soft  and  flaccid,  and  their  substance  is  so  much  wasted 
that  they  are  hardly  one-fifth  of  the  natural  bulk ;  they  are,  in  fact,  com- 
pletely withered,  as  if  they  had  been  starved,  and  deprived  of  all  nervous  in- 
fluence. The  loss  of  power  is  generally  in  proportion  to  the  wasted  condi- 
tion of  the  muscles,  proceeding  gradually  from  bad  to  worse,  until  the  parts 
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are  entirely  disabled  and  useless,  no  effort  of  the  will  being  capable  of  excit- 
ing the  slightest  action. 

Besides  the  above  more  prominent  symptoms,  there  are  others  of  a  minor 
and  subsidiary  character.  These  are  fibrillary  tremors,  cramps  and  twitches, 
pain,  and  a  remarkable  susceptibility  to  cold. 

Fibrillary  tremors,  or  convulsive  twitchings,  are  very  common,  especially 
in  the  earlier  stages  of  the  complaint ;  they  are  dependent  upon  irregular 
contraction  of  individual  muscular  fibres,  and  are,  consequently,  always  absent 
when  the  disease  has  reached  its  full  development.  They  generally  occur 
without  the  consciousness  of  the  patient,  and  may  usually  be  readily  excited 
by  exposure  of  the  affected  parts  to  a  current  of  cold  air  or  water.  Cramps 
are  also  very  frequent ;  they  come  on  at  various  intervals,  and  often  consti- 
tute a  source  of  real  suffering,  especially  when  they  are  accompanied  with 
pain,  which  is  present  in  about  one-fourth  of  the  cases.  The  pain  may  be 
slight  and  wandering,  severe  and  fixed,  or  sharp  and  neuralgic,  shooting 
about  in  different  directions  with  the  rapidity  of  lightning.  In  some  instances 
it  occurs  in  different  parts  of  the  muscular  system,  more  or  less  remote  from 
the  seat  of  the  disease,  and  is  then  apparently  of  a  rheumatic  character. 
Wasting  palsy  causes  a  remarkable  sensibility  to  cold,  especially  to  a  cold, 
humid  atmosphere,  so  that  the  patient  requires  an  uncommon  amount  of  cloth- 
ing to  keep  himself  warm  and  comfortable.  Finally,  the  galvanic  excitability 
of  the  muscles  regularly  diminishes  with  their  decay,  but  is  not  wholly  anni- 
hilated until  they  have  completely  lost  their  primitive  structure. 

It  is  remarkable  that,  amidst  all  this  wear  and  ruin  of  the  muscular  system, 
the  general  health  should  uniformly  remain  unimpaired,  even  in  the  worst 
forms  of  the  disease.  The  appetite  and  sleep  are  excellent ;  digestion  is  well 
performed  ;  the  bowels  move  with  their  accustomed  regularity  ;  and  the  func- 
tions of  the  kidneys  are  perfectly  normal.  The  intellect  is  clear  to  the  last, 
and  the  senses  retain  their  wonted  vigor.  The  only  trouble  which  the  patient 
occasionally  experiences  is  difficulty  of  respiration,  from  involvement  of  the 
diaphragm. 

The  progress  of  the  disease  is  generally  slow,  the  muscles  steadily  decay- 
ing, until  they  are  at  length  completely  changed  in  their  character  ;  for  months 
and  even  years  they  retain  some  contractile  power,  and  are  even  susceptible 
of  restoration.  General  atrophy  is  always  a  gradual  affection ;  it  seemingly 
begins  in  the  partial  form  of  the  lesion,  and  is  probably  merely  an  aggravated 
state  of  it.  When  the  disease  has  reached  this  crisis,  the  patient  may  be 
unable  to  use  any  of  the  muscles,  excepting,  as  already  mentioned,  those  of 
mastication  and  those  of  the  eye. 

The  appearances  revealed  on  dissection  are  highly  interesting,  and  charac- 
teristic of  the  disease.  The  muscles,  as  might  be  expected,  are  wasted  in 
various  degrees  ;  some  slightly,  others  very  much,  and  others,  again,  so  com- 
pletely as  to  be  hardly  recognizable,  consisting  merely  of  cellulo-fibrous 
vestiges,  with  no  distinct  trace  of  the  original  structure.  The  color  of  those 
that  still  remain  is  much  faded,  being  pale  red,  rose,  buff,  or  yellowish,  ac- 
cording to  the  extent  of  the  atrophy  ;  and  in  all,  or  nearly  all,  there  are 
well-marked  evidences  of  granular  and  fatty  degeneration,  the  former  gene- 
rally preceding  the  latter,  although  occasionally  they  exist  independently  of 
each  other.  Sometimes  these  changes  are  confined  to  one  particular  part  of 
a  muscle,  as  one-half  or  two-thirds  of  its  belly,  while  the  other  portion  retains 
its  natural  hue  and  consistence.  Under  the  microscope,  the  striped  primitive 
fibres  are  observed  to  have  vanished,  their  place  being  supplied  by  granular 
matter  and  oil  globules,  and  their  investing  tunic  broken  down  and  disinte- 
grated. 

The  nervous  system  has  been  closely  scrutinized  in  many  of  the  reported 
cases  of  wasting  palsy,  but,  thus  far,  nothing  of  a  very  satisfactory  nature 
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lias  been  thereby  elicited.  It  appears,  however,  to  be  well  established  that 
the  lesions  of  the  nervous  system  are  of  much  less  frequent  occurrence  than 
had  been  imagined.  In  some  of  the  cases,  indeed,  there  has  been  no  percep- 
tible change  of  any  kind  whatever;  in  others,  there  was  softening  or  other 
disease  of  the  spinal  cord,  either  alone,  or  in  conjunction  with  atrophy  of  the 
roots  of  the  spinal  nerves,  and  of  their  peripheral  branches.  In  an  instance, 
described  by  Schneevoogt,  the  great  sympathetic  with  several  of  its  ganglia 
was  extensively  wasted  and  converted  into  fatty  matter. 

In  what  does  this  disease  essentially  consist?  It  was  very  natural,  before 
our  knowledge  of  the  affection  was  strengthened  by  the  light  of  dissection,  to 
refer  its  origin  to  lesion  of  the  spinal  cord,  or  of  the  cerebro-spinal  axis,  such 
as  softening,  or  chronic  inflammation  ;  and  from  the  fact  that  traces  of  this 
description  have  been  observed  in  several  cases,  a  number  of  pathologists 
have  been  induced  to  adopt  this  view.  Others,  however,  maintain,  and,  as 
it  seems  to  me,  with  a  better  show  of  reason,  that  the  primordial  cause  re- 
sides in  the  peripheral  nerves,  which,  becoming  affected  in  a  manner  that  has 
not  yet  been  determined,  undergo  atrophy,  or  atrophy  and  fatty  degeneration, 
so  as  to  prevent  them  from  conveying  a  sufficient  amount  of  nervous  fluid  to  the 
muscles  to  which  they  are  distributed,  and  which  thus,  in  their  turn,  fall  into  a 
similar  condition.  The  principal  reasons  for  this  conclusion  are,  first,  that  in 
quite  a  number  of  the  reported  cases  of  this  affection  the  spinal  cord  was  found 
to  be  perfectly  intact ;  and,  secondly,  that,  as  has  been  stated  elsewhere,  the 
affected  muscles  sometimes  retain,  in  certain  portions  of  their  extent,  their  na- 
tural color  and  consistence,  which  could  hardly  happen  if  their  degeneration 
depended  upon  disorganization  of  the  great  nervous  centres.  It  may  be  as- 
sumed, then,  that  wasting  palsy  is  essentially  a  local  disease,  originating  in 
some  lesion  of  the  nerves  of  the  muscles,  and  capable,  occasionally,  of  in- 
volving the  spinal  cord  secondarily. 

The  prognosis  of  this  affection  is  generally  unfavorable;  the  partial  form 
is  occasionally  recovered  from,  the  complete  never.  In  the  latter  case  death, 
which  sometimes  does  not  occur  under  several  years,  is  usually  preceded  by 
great  difficulty  of  respiration,  in  a  paroxysm  of  which  the  patient  suddenly 
expires.  In  partial  atrophy,  the  disabled  muscles,  after  having  struggled  on 
for  many  months,  perhaps  neither  sensibly  advancing  nor  receding,  gradually 
awake  from  their  torpor,  and  ultimately  regain  some  contractile  power,  though 
never  their  full  vigor. 

The  treatment  of  wasting  palsy  has  hitherto  been  conducted  too  much  upon 
empirical  principles ;  a  fact,  however,  which  is  not  surprising  when  we  con- 
sider the  unsettled  views  that  still  prevail  in  regard  to  its  pathology.  If  we 
assume  that  it  is  essentially  a  local  affection,  unconnected  with  any  lesion  of 
the  spinal  cord,  it  must  be  evident  that  our  remedies  should  be  directed 
mainly  to  the  seat  of  the  disease.  This  is  accordingly  what,  I  think,  should 
be  done.  If  there  is  any  disorder  of  the  general  health,  no  time  should  be 
lost  in  correcting  it.  If  the  lesion  can  be  clearly  traced  to  a  syphilitic  or 
strumous  taint  of  the  system,  as  it  has  been  in  a  few  of  the  reported  cases, 
the  proper  remedies  will  be  iodide  of  potassium  with  bichloride  of  mercury  ; 
or,  where  a  tonic  effect  is  required,  potassium  with  iodide  of  iron.  Gentle 
purgatives  will  be  useful  wrhen  there  is  constipation  with  derangement  of  the 
secretions.     The  diet  must  be  plain,  simple,  and  unirritant. 

The  best  local  remedy,  in  the  early  stage  of  the  disease,  is,  I  am  persuaded, 
a  blister  sufficiently  large  to  cover  the  whole  of  the  affected  muscles,  and  re- 
tained long  enough  to  produce  thorough  vesication.  If  decided  improvement 
do  not  follow  in  a  week  or  ten  days,  the  application  should  be  repeated.  I 
have  often  obtained  excellent  effects  from  this  remedy,  and  can  therefore 
strongly  recommend  it  as  worthy  of  trial.  The  hot  douche,  immediately  fol- 
lowed by  the  cold,  will  also  be  found  serviceable,  but  to  prove  efficacious  it 
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should  be  aided  by  frictions  with  some  stimulating  embrocation,  as  spirits  of 
camphor,  or  alcohol  and  ammonia.  The  cold  douche  alone  is  objectionable, 
on  account  of  its  depressing  tendencies.  Shampooing  will  be  found  useful, 
and  should  be  practised  several  times  a  day.  Galvanism  has  been  highly  ex- 
tolled by  Duchenne,  Meyer,  Gros,  and  others,  and  there  can  be  no  doubt  that 
it  lias  occasionally  rendered  good  service.  The  current  should  be  passed 
rapidly  over  the  disabled  muscles,  taking  care  to  return  to  each  several  times 
during  the  same  sitting ;  it  should  be  strong  in  proportion  to  the  obtuseness 
of  the  parts,  but  be  gradually  diminished  as  the  sensibility  augments,  other- 
wise over-stimulation  may  occur,  and  thus  do  harm  instead  of  good.  The 
application  may  be  repeated  at  first  every  twenty-four  hours,  and  afterwards 
twice  a  day. 

Whatever  mode  of  treatment  be  adopted,  it  should  be  combined  with  gentle 
exercise  of  the  affected  parts,  to  recall  them,  as  it  were,  to  a  sense  of  their 
duty.  They  should,  in  fact,  be  re-educated  by  a  system  of  careful  training ; 
but  to  do  this  to  advantage,  the  efforts  must  be  steadily  and  perseveringly 
continued  for  many  months,  if  not  for  several  years.  If  conducted  in  this 
way,  I  should  have  great  hope  of  ultimate  benefit,  For  some  very  judicious 
remarks  on  this  subject,  the  reader  is  referred  to  a  paper  on  paralysis  by  Dr. 
Batchelder,  of  New  York,  who  has  made  this  disease  an  object  of  particular 
study. 

2.    INFANTILE  PALSY. 

There  is  a  variety  of  paralysis  which  may  be  briefly  mentioned  in  connection 
with  the  preceding  ;  occurring  in  young  children,  generally  during  the  period 
of  dentition,  and  which,  in  point  of  obstinacy  and  incurableness,  is,  if  pos- 
sible, still  more  deplorable.  It  may  be  called  infantile  palsy.  Its  attacks 
are  usually  sudden  and  unaccountable.  The  child  goes  to  bed  in  the  evening, 
perhaps  to  all  appearance  perfectly  well ;  during  the  night,  however,  he 
becomes  feverish  and  restless,  and  in  the  morning,  on  attempting  to  walk,  he 
is  unable  to  stand  or  use  his  legs.  The  limbs  soon  lose  their  round,  plump 
appearance,  the  muscles  are  rendered  soft  and  flaccid,  the  feet  trail  the  floor, 
and  the  surface  feels  cold  and  numb,  though  sensibility  is  seldom  entirely 
destroyed  in  any  case,  however  extensive. 

The  seizure  is  much  more  common  in  the  lower  extremities  than  in  the 
upper ;  very  often  it  is  confined  to  one  thigh  and  one  leg,  but  occasionally 
both  limbs  suffer,  and  now  and  then  all  four  are  involved,  the  child  being 
perfectly  helpless,  and  in  the  most  pitiable  condition.  The  paralysis  is  gene- 
rally complete,  but  cases  occur  in  which  the  little  sufferer  is  still  able  to  use 
certain  muscles,  although  not  with  anything  at  all  like  their  natural  freedom 
and  strength.  When  the  upper  extremity  is  attacked,  the  deltoid  muscle  is 
very  liable  to  be  affected,  becoming  remarkably  soft  and  wasted,  so  that  the 
patient  finds  it  impossible  to  raise  the  arm  or  lift  the  smallest  weight. 

The  cause  of  this  variety  of  palsy  is  not  always  very  evident;  in  general, 
however,  it  depends  upon  disease  of  the  spinal  cord,  or  of  the  cord  and  its 
membranes;  probably  inflammation,  followed  by  effusion  of  lymph  and  serum, 
or  softening  of  the  nervous  tissue.  However  this  may  be,  the  idea  of  such 
an  occurrence  is  countenanced  by  the  suddenness  of  the  attack,  the  paralysis 
of  all  the  muscles,  not  of  a  portion  of  them,  as  in  wasting  palsy,  properly  so 
termed,  and  by  the  remarkable  obstinacy  of  the  disease,  most  persons  remain- 
ing crippled  during  the  rest  of  their  lives.  If  occasionally  a  recovery  takes 
place,  it  is  to  be  viewed  rather  as  a  rare  exception  than  as  a  general  occur- 
rence. 

The  general  health  is  seldom  impaired  in  infantile  palsy ;  the  mind  acts 
with  its  accustomed  vigor,  and  all  the  bodily  functions  are  well  executed. 
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As  the  child  advances  in  years,  all  the  limbs,  excepting  the  disabled  ones, 
increase  in  size  and  strength,  bnt  the  latter  remain  stationary,  or  dwindle 
away  still  farther,  and  thus  form  a  striking  contrast  with  the  sound. 

The  treatment  of  infantile  palsy  must  mainly  be  directed,  in  the  first 
instance,  to  the  spinal  cord,  by  whose  disease  it  has  been  provoked.  For  this 
purpose  leeching,  cupping,  rubefacients,  and  blistering  should  be  employed 
as  soon  as  possible  after  the  occurrence  of  the  paralysis ;  and  these  should 
be  followed,  if  the  case  is  likely  to  prove  obstinate,  by  a  seton,  or,  what  is 
preferable,  because  more  efficient,  by  an  issue  with  the  actual  cautery,  applied, 
as  nearly  as  can  be,  opposite  the  seat  of  the  lesion,  and  made  to  furnish  a 
copious  supply  of  pus.  If  anything  will  reach  such  a  case,  it  will  be  active 
and  long-continued  counter-irritation.  Meanwhile,  the  muscles  themselves 
must  be  rubbed  and  shampooed,  and  placed  upon  a  course  of  careful  training, 
as  advised  under  the  head  of  wasting  palsy.  If  the  general  health  is  suffer- 
ing, alterants  and  tonics  are  prescribed ;  the  child  is  carried  about  in  the 
open  air,  and  special  attention  is  paid  to  the  bowels  and  secretions.  As 
recovery  advances,  strychnine  may  be  of  service  ;  but  no  benefit  will  be  likely 
to  accrue  from  its  exhibition  in  the  earlier  stages  of  the  complaint.  Mercury 
has  been  strongly  recommended  in  this  disease,  given  in  minute  doses  several 
times  a  day  for  several  successive  months  ;  but,  although  such  a  plan  of  treat- 
ment is  extremely  plausible,  I  cannot  say  that  it  has  ever  been  of  any  mate- 
rial benefit  in  the  large  number  of  cases  in  which  I  have  employed  it. 

3.    PARTIAL  PALSY. 

Besides  the  above  forms  of  palsy  there  are  some  others,  to  which  the  term 
partial,  transient,  or  anomalous  may  be  applied,  such,  for  instance,  as  loss  of 
motion  of  one  side  of  the  face,  one  eyelid,  one  side  of  the  tongue,  or  of  the 
hand,  forearm,  arm,  or  shoulder,  or  even  of  the  entire  superior  extremity. 
The  subjoined  facts  will  serve  as  illustrations  of  its  character. 

Pressure  upon  the  nerves  is  liable  to  be  followed  by  interruption  of  their 
functions,  at  one  time  temporary,  at  another  permanent.  A  case  recently 
came  under  my  observation  in  which  a  man,  aged  thirty-five,  suffered  from 
partial  palsy  of  the  forearm  and  hand  from  having  rested  for  two  hours  with 
his  head  upon  the  limb  as  he  lay  asleep  upon  the  floor. 

In  another  case,  which  came  under  my  notice  several  years  ago  temporary 
paralysis  of  the  left  upper  extremity  was  produced  by  the  arm,  thrown  across 
the  top  of  a  chair,  being  compressed  by  the  head  while  the  man  was  asleep. 
Pressure  of  the  head  of  a  crutch  upon  the  axillary  plexus  of  nerves  will  occa- 
sionally lead  to  weakness,  numbness,  and  prickling  pain  in  the  arm,  hand, 
and  fingers.  Recently  a  youth  of  fifteen  was  under  my  charge  on  account  of 
paralysis  of  the  arm,  consequent  upon  a  fall  on  the  shoulder  from  a  railroad 
car,  two  months  previously.  The  limb  was  instantly  deprived  of  motion  and 
sensation,  and  so  continued  up  to  the  time  of  his  visit.  The  head  of  the 
humerus  had  been  thrown  slightly  forwards  against  the  coracoid  process,  but 
it  exerted  no  perceptible  pressure  upon  the  brachial  plexus  of  nerves. 

Paralysis  of  one  side  of  the  face  from  injury  of  the  portio  dura  is  occasion- 
ally met  with ;  more  generally  the  affection  is  caused  by  suppression  of  the 
cutaneous  perspiration,  from  exposure  to  cold  and  wet ;  and  we  now  and 
then  meet  with,  instances  in  which  it  is  occasioned  by  disease  of  the  petrous 
portion  of  the  temporal  bone.  The  subjoined  case  affords  a  good  illustra- 
tion of  a  very  common  form  of  facial  palsy. 

David  Shepard,  aged  18  years,  blacksmith,  of  temperate  habits,  came  under 
my  treatment,  in  1856,  for  paralysis  of  the  left  side  of  the  face.  The  attack 
came  on  suddenly  three  days  previously,  without  any  apparent  cause,  soon 
after  eating  a  moderately  hearty  dinner.     He  had  been  subject  to  frequent 
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and  severe  paroxysms  of  headache,  preceded  by  dizziness  and  vertigo.  On 
the  day,  however,  on  which  he  was  seized  with  palsy  he  had  no  Buffering  of 
this  kind  ;  in  fact,  he  had  never  felt  better.  His  appetite  and  sleep  have 
always  been  good,  and  his  bowels  regular.  The  palsy  was  characterized  by 
inability  to  move  the  muscles  of  the  left  side  of  the  face,  and  to  close  the 
eyelids,  accompanied  with  a  want  of  sensibility  of  the  integuments.  The 
tongue,  when  protruded,  inclined  to  the  right  side,  and  was  deprived  of 
feeling  and  taste,  a  lump  of  sugar,  held  in  the  mouth,  making  no  impression 
on  the  affected  side  of  the  organ.  The  general  health  at  the  time  was  excel- 
lent. 

In  the  treatment  of  these  paralytic  affections,  special  attention  must  be 
directed  to  the  improvement  of  the  general  health,  which  is  often  seriously 
impaired,  by  the  use  of  purgatives,  alterants,  and  a  proper  regulation  of  the 
diet.  In  obstinate  cases,  a  mild  mercurial  course  is  sometimes  serviceable, 
especially  when  the  lesion  is  dependent  upon  organic  disease  of  the  brain,  or 
of  the  cerebro-spinal  axis.  The  principal  local  remedies  are  leeches,  blisters, 
stimulating  embrocations,  the  veratria  ointment  and  the  hot  and  cold  douches, 
followed  by  dry  friction.     Occasionally  electricity  proves  beneficial. 
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SECT.  I. — WOUNDS  AND  HEMORRHAGE. 

There  can  be  no  more  terrible  and  appalling  sight  to  a  patient  and  his 
friends  than  hemorrhage  from  a  divided  artery,  especially  when  the  blood  is 
gushing  out  in  a  full  and  angry  torrent,  threatening  every  moment  to  put  an 
end  to  existence.  There  is  something  indescribably  sickening  and  distressing 
in  such  a  scene,  from  which  every  sensitive  mind  shrinks  with  dismay  and  be- 
wilderment. The  horror  of  the  scene  is  increased  a  hundred-fold,  when  we 
are  unable  to  afford  the  requisite  relief.  But  the  sight  of  blood  is  not  only 
disagreeable  to  the  common  observer;  there  are  few  surgeons,  however  heroic, 
or  well  disciplined,  who  do  not,  at  times,  participate  in  this  feeling.  If  it 
were  not  for  the  frightful  hemorrhage  which  so  frequently  attends  them, 
operations  would  be  robbed  of  nearly  all  their  tei'ror,  and  few  men  would 
shrink  from  their  performance.  Fortunately,  or  unfortunately,  however — for 
it  is  not  easy  to  determine  which — this  is  not  the  case  ;  the  slightest  incision 
is  often  followed  by  profuse  bleeding,  and  in  the  extirpation  of  tumors,  in  the 
removal  of  limbs,  and  in  various  other  proceedings,  the  patient  has  reason,  in 
many  cases,  to  congratulate  himself  if  he  do  not  perish  from  the  loss  of  blood. 
Some  of  the  more  serious  accidents,  as  incised,  gunshot,  and  punctured 
wounds,  often  prove  instantly  fatal  from  hemorrhage  ;  or,  if  syncope  should, 
luckily,  ensue,  and  thus  temporarily  arrest  the  bleeding,  death  may  occur  sub- 
sequently, but  not  less  certainly,  from  the  same  cause.  It  is  for  these  reasons 
that  hemorrhage  has  always  been  a  source  of  so  much  anxiety  to  the  surgeon, 
and  that  its  study  has  engaged  so  large  a  share  of  his  attention  from  the 
earliest  ages  of  medical  science  down  to  the  present  time.  It  is,  indeed, 
impossible  for  him  to  be  too  well  acquainted  with  the  subject,  or  too 
thoroughly  prepared  to  meet  its  various,  trying,  and  painful  emergencies. 
The  reflection,  which  must  often  arise,  under  such  circumstances,  that  possi- 
bly all  was  not  done  that  might  have  been  done,  if  greater  skill  had  been 
exercised,  is  well  calculated  to  overwhelm  the  sensitive  and  conscientious 
surgeon,  and  to  induce  a  degree  of  distress  which  no  one,  who  has  not  him- 
self experienced  it,  can  possibly  appreciate.  I  do  not  envy  that  man  his 
feelings  who,  through  ignorance,  inattention,  or  indecision,  allows  his  patient 
to  perish  from  loss  of  blood  when  he  ought  to  have  saved  him. 

The  characteristics  of  arterial  hemorrhage  are,  first,  the  scarlet  color  of 
the  blood,  and,  secondly,  the  peculiar  manner  in  which  it  issues  from  the  in- 
jured vessel ;  it  spirts  out  in  jets,  synchronously  with  the  contraction  of  the 
left  veutricle,  and  not  in  a  steady,  continuous  stream,  as  when  it  comes  from 
a  vein.  This,  however,  is  true  only  of  the  larger  arteries ;  for,  when  the 
smaller  branches  are  severed,  their  contents  escape  very  much  like  those  of  a 
vein,  only  more  forcibly,  the  fluid  even  then  often  projecting  to  a  distance  of 
several  feet.  When  one  of  the  principal  trunks  is  divided,  the  blood  is  fre- 
quently sent  with  great  violence  to  the  top  of  the  ceiling,  or  far  across  the 
VOL.  I. — 44 
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room,  to  the  horror  and  dismay  of  every  one  present.  The  consequences  of 
the  hemorrhage  vary  in  different  cases,  and  under  different  circumstances, 
being  by  no  means  always  in  proportion  to  the  extent  of  the  injury.  When 
proceeding  from  a  large  vessel,  or  a  considerable  number  of  small  ones,  it 
may  prove  fatal  in  a  few  seconds,  or,  at  most,  in  a  few  minutes.  In  general, 
however,  the  case  does  not  progress  in  this  wise ;  the  patient,  after  having 
lost  a  certain  quantity  of  blood,  falls  into  a  state  of  syncope,  whereby  the 
heart's  action  is  temporarily  enfeebled,  and  an  opportunity  is  afforded  to  the 
blood  to  coagulate  in  the  wound,  and  also  around  and  within  the  artery,  at 
least  for  a  short  distance.  By  and  by,  however,  the  system  begins  to  show- 
signs  of  reaction  ;  color  returns  to  the  face,  the  extremities  become  warm, 
and  the  pulse  reappears  at  the  wrist,  With  these  phenomena  recurs  the 
danger  of  hemorrhage;  as  the  heart's  action  augments,  the  blood  is  propelled 
with  increased  vigor  to  every  portion  of  the  body,  and  presently,  the  tempo- 
rary clot  being  washed  away,  the  wound  is  reopened  nearly,  if  not  quite,  to 
its  original  extent,  thus  permitting  the  blood  to  flow,  if  not  copiously,  at 
least  in  sufficient  quantity  to  produce  further  exhaustion.  Again  fainting 
occurs,  a  new  plug  is  formed,  and  for  a  time  life  is  once  more  free  from  im- 
mediate danger ;  but  this  truce,  like  the  first,  is  only  of  short  duration  ;  the 
same  scene  is  re-enacted  a  second  and  a  third  time,  until  at  last,  in  conse- 
quence of  the  repeated  drain,  the  heart  and  the  brain  are  no  longer  capable 
of  supporting  each  other  in  the  fearful  struggle,  and  the  patient  sinks  com- 
pletely exhausted. 

A  person  dying  from  repeated  losses  of  blood,  consequent  upon  the  divi- 
sion of  a  large  vessel,  presents  a  fearful  picture.  His  countenance  is  ghastly 
pale  ;  his  pupils  are  widely  dilated  ;  he  pants  and  sighs  for  breath  ;  his  ideas 
are  vague  and  confused;  he  is  sick  at  the  stomach  and  vomits;  the  extremi- 
ties are  icy  cold;  and  the  whole  surface  is  covered  with  a  profuse,  clammy 
perspiration.  The  thirst  is  usually  intense  and  unquenchable,  the  largest 
quantity  of  water  failing  to  satisfy  the  urgent  wants  of  the  system ;  exces- 
sive restlessness  and  jactitation  succeed  ;  the  patient  calls  loudly  for  cold  air: 
paroxysm  after  paroxysm  of  swooning  recurs;  the  pulse  has,  perhaps,  already 
been  long  absent  from  the  wrist;  the  eyes  assume  a  glazed  and  fixed  expres- 
sion ;  the  respiration  grows  more  and  more  feeble;  and  death  often  steals  on 
so  imperceptibly  as  to  render  it  difficult  to  determine  the  precise  moment  of 
its  occurrence.  During  all  this  time,  whether  it  embraces  only  a  few 
minutes  or  hours,  or  whether  it  extends  through  several  days,  there  is  gene- 
rally an  entire  absence  of  pain,  the  loss  of  blood  operating  as  an  anaesthetic. 

If   we  inquire  into  the  nature  of 


Fig.  200. 


Plan  of  wounded  arteries,  a.  Amerolongitudin.il 
slit,  extending  to  an  oval  space,  b.  A  similar  wound, 
iu  an  oblique  direction,  gaping  more.  c.  A  less 
wound  transverse,  with  the  proportional  gaping 
great,  d.  A  transverse  wound  of  the  same  size  as 
a  and  b,  causing  a  very  wide  hiatus. 


wounds  of  the  arteries,  we  shall  find 
that  they  do  not  differ,  as  it  respects  the 
weapons  with  which  they  are  inflicted, 
from  wounds  in  other  tissues.  Thus 
they  maybe  incised,  punctured,  lacera- 
ted, contused,  or  gunshot,  and  it  would 
frequently  be  difficult  to  determine 
which  class  is  the  worst,  or  the  D 
certainly  and  speedily  fatal.  In  regard 
to  their  size  they  present  every  possible 
gradation,  from  the  slightest  incision 
to  the  complete  division  of  the  vessel; 
the  wound  being  either  oblique  or 
transverse  in  the  latter  case,  but  of  va- 
rious shapes  when  the  lesion  is  partial. 
Occasionally  the  wound  consists  of  a 
mere  vertical  fissure.     The  different 
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Fig.  201. 


Contraction  of  a  divided 
artery,  a.  The  orifice  of  a 
dead  artery,  b.  The  orifice 
of  a  living  vessel  immedi- 
ately after  section. 


appearances  here  alluded  to  are  well  displayed  in  fig.  200.  The  extent  and 
character  of  the  wound  necessarily  exert,  as  might  be  supposed,  great  in- 
fluence upon  the  amount  and  duration  of  the  hemorrhage,  and  therefore 
demand  careful  study. 

When  an  artery  has  been  completely  cut  across, 
there  is  an  instantaneous  and  impetuous  flow  of  blood, 
followed  immediately  by  the  retraction  and  contrac- 
tion of  each  end  of  the  vessel,  as  exhibited  in  fig.  201. 
The  effect  of  this  double  action  is  to  diminish  the 
amount  and  force  of  the  stream,  but  not  to  arrest  it; 
instead  of  this  it  usually  continues  until  a  coagulum  has 
formed  upon  the  orifice  of  the  artery,  as  well  as  in  the 
parts  immediately  around,  particularly  in  the  loose  cel- 
lular tissue  constituting  its  sheath.  In  this  manner  a 
mechanical  obstacle  is  opposed  to  the  effusion  of  blood,  but  this  would  soon  be 
washed  away  if  it  were  not  aided  and  fortified  by  the  speedy  development  of  a 
coagulum  within  the  vessel,  extending  usually  as  high  up  as  the  first  large  colla- 
teral branch.  These  clots,  of  which  the  first  bears  the  name  of  external,  and 
the  other  that  of  internal,  fig.  202,  are  the  means  which  nature  employs  to  put 
a  stop  to  the  hemorrhage;  not,  however,  until,  as  a  general  rule,  it  has  pro- 
ceeded to  the  extent  of  causing  syncope  ;  a  circumstance  which  is  always,  as 
was  before  intimated,  eminently  favorable  to  the  coagulation  of  the  blood, 
and,  consequently,  also  to  the  formation  of  the  clots  now  described.  But 
these  clots,  at  this  stage  of  the  process,  are  necessarily  very  soft,  as  well  as 
very  imperfectly  adherent ;  and  hence,  in  order  to  guard  against  their  detach- 
ment, or,  what  is  tantamount  to  the  same  thing,  against  a  recurrence  of  the 
hemorrhage,  it  is  imperative  that  plastic  matter  should  speedily  be  effused, 
so  that  all  these  parts,  clots,  vessel,  and  sur- 
rounding structures,  may  become  effectually 
and  permanently  soldered  together.  This 
accordingly  soon  happens ;  for  within  a  few 
hours  after  the  occurrence  of  the  injury  in- 
flammation is  enkindled,  both  in  the  divided 
artery  and  its  sheath,  and  this  being  followed 
by  a  deposit  of  lymph,  the  parts  in  question 
are  more  firmly  fixed  in  their  respective  situa- 
tions, every  day  adding  to  their  security  and 
stability.  Meanwhile,  a  process  of  organiza- 
tion is  instituted,  the  first  step  of  which  is  the 
removal  of  the  serous  and  coloring  matters  of 
the  clots,  thereby  rendering  them  more  solid 
and  pale;  vessels  now  show  themselves,  some 
of  them  being  probably  of  new  formation, 
while  others,  and  perhaps  the  greater  number, 
are  derived  from  the  divided  artery  and  its 
sheath,  as  well  as  from  the  surrounding  struc- 
tures. 

The  two  clots  now  described  are,  it  will  be 
seen,  inseparably  blended  at  the  orifice  of  the 
divided  vessel,  and  their  form  and  arrange-       pian  of  natural  hemostatics,  in  a  cut 

ment  may  not  be  inaptly  Compared  to  a  glass  artery.  At  a,  the  cut  end  of  the  arterial 
Stopper,  Closely  fitted    into  the    neck    Of  a  de-       tube;  conical,  by  contraction.  At  6,  the 

canter.     The  outer  clot  is  rough  and  irre<?u-     arterial  sheath-  vacatert hJ the  ret,ract; 

in_    ,i  .1        .    .  i    .  r     i.i  ii_       ed  artery,  and  occupied  by  coagulated 

lar  whereas  the  internal  is  perfectly  smooth  blood  At  c>  the  coagulum  projecling 
and  cylindrical,  except  its  cardiac  extremity,     from  the  orifice  of  the  sheath. 
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which  is  nearly  always  conical,  as  in  fig.  202.     The  longer  the  internal  co- 
agulum  is  the  less  danger  is  there  generally  of  its  premature  detachment. 

The  changes  above  mentioned  as  occurring  in  the  two  clots  are  generally 
the  work  of  time  ;  the  gluing  process  is  usually  effected  rapidly,  since  its  in- 
tention is  to  protect  the  patient  against  hemorrhage  ;  but  the  removal  of  the 
serum  and  coloring  matter  of  the  blood,  and  the  conversion  of  this  fluid  into 
solid  matter,  take  place  more  slowly,  and  are  often  not  completed  under 
several  months.  Finally,  if  the  parts  be  examined  at  a  still  later  period,  it 
will  be  found  that  both  clots  have  entirely  disappeared,  and 
Fig.  203.  that  the  injured  vessel,  as  high  up  as  the  first  large  collateral 

branch,  has  been  transformed  into  a  dense,  strong,  fibrous 
cord,  fig.  203,  similar  to  that  observed  in  the  umbilical 
arteries  of  the  infant. 

Such,  then,  is  the  process  which  nature  employs  for  the 
purpose  of  arresting  the  flow  of  blood  from  a  divided  artery. 
Taking  advantage  of  the  exhausted  condition  of  the  system 
consequent  upon  the  injury  and  loss  of  blood,  she  instinct- 
ively forms  the  two  clots,  having,  first  of  all,  drawn  awav 
the  vessel  from   the  main  wound,  as  well  as  caused  it  to 
diminish  its  caliber,  and  then  she  goes  deliberately  to  work 
to  fasten  these  clots  just  precisely  where  they  are  most 
needed  for  the  purpose.     The  vessel  being  thus  hermeti- 
cally sealed,  she  afterwards  busies  herself  still  further  in 
getting  rid  of  these  plugs,  seeing  that  they  are  no  longer 
required,  and,  finally,  completes  the  labor  by  converting  the 
now  obsolete  extremity  of  the   artery  into  an  analogous 
Change  in  the  shape    tissue.     These  changes,  which  are  both  profoundly  curious 
and  structure  of  an    and  interesting,  bear,  it  will  be  perceived,  a  very  close  re- 
artery  after  ligation,     semblance  to  those  which  take  place  in  the  callus  of  a 
broken  bone. 
After  the  ligation  of  an  artery,  the  supply  of  blood  in  the  parts  beyond 
the  seat  of  the  obstruction  is  maintained  by  what  is  called  the  collateral 
circulation,  the  vessel  above  communicating  freely  with  that  below,  as  in 
fig.  204,  by  its  anastomosing  branches. 

Fig.  204. 


Diagram  of  collateral  circulation. 

When  an  artery  is  divided  only  partially,  whether  transversely,  obliquely, 
or  longitudinally,  an  external  clot  forms,  but  this  is  generally  so  imperfect  as 
to  render  it  altogether  incompetent  to  offer  anything  like  an  effectual  barrier 
to  the  flow  of  blood.  What  adds  to  the  difficulty  of  the  case  is  that  the 
edges  of  the  wound  have  a  constant  disposition  to  gape;  and  hence,  although 
plastic  matter  may  perhaps  be  deposited  in  great  abundance,  yet  it  is  impos- 
sible for  the  parts  to  contract  permanent  and  satisfactory  adhesions  to  each 
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other.  Whenever  the  circulation  is  conducted  with  any  degree  of  vigor,  the 
blood  as  it  sweeps  along  washes  off  the  clot,  and  appears  upon  the  exterior 
of  the  wound  ;  and  thus  the  hemorrhage  usually  continues,  paroxysm  after 
paroxysm  recurring  in  more  or  less  rapid  succession,  until  it  proves  fatal. 

Although  such  is  the  course  which  the  case  usually  pursues  when  an  artery 
is  divided  only  in  a  part  of  its  diameter,  yet  it  must  not  be  thence  inferred 
that  a  very  small  lesion  of  this  kind  may  not  occasionally  be  susceptible  of 
spontaneous  cure.  Such  an  event,  which  must,  however,  at  best,  be  extremely 
rare,  may  be  supposed  to  be  most  likely  to  occur  when  the  wound  is  oblique 
or  longitudinal ;  when  the  opening  in  the  overlying  parts  is  a  mere  fissure  or 
canal,  offering  an  imperfect  outlet  to  the  contents  of  the  vessel ;  when  the 
system  remains  for  a  long  time  in  a  prostrate  condition  ;  and  when,  finally, 
there  is  a  rapid  and  abundant  deposit  of  plastic  matter  in  the  various  struc- 
tures involved  in  the  injury.  I  have  several  times  seen  small  shot  wounds  of 
the  larger  arteries,  as  the  subclavian  and  femoral,  healed  in  this  manner; 
and  there  is  reason  to  believe  that  punctures  made  accidentally  in  the  brachial, 
in  bleeding  at  the  bend  of  the  arm,  are  occasionally  repaired  either  by  the 
direct  adhesion  of  their  edges,  or  through  the  intervention  of  an  external  clot. 
In  general,  however,  all  such  injuries  are  followed  either  by  hemorrhage,  or 
aneurism,  according  to  the  opportunity,  or  otherwise,  which  the  blood  may 
have  to  find  its  way  to  the  surface. 

It  is  well  known  that  contused  and  lacerated  wounds  of  the  arteries  bleed 
much  less  freely  than  incised.  The  reason  of  this  has  already  been  explained 
in  the  chapter  on  wounds,  and  need  not,  therefore,  be  reproduced  here. 

But,  although  nature  may,  and,  indeed,  sometimes  does,  arrest  the  hemor- 
rhage from  a  divided  artery,  yet  no  sensible  surgeon  would  intrust  her  with 
such  an  office,  when  it  is  in  his  power  to  get  at  the  seat  of  the  wound ;  for  it 
is  hardly  possible  to  conceive  of  a  case  involving  one  of  the  larger  trunks 
where  her  efforts  would  be  likely  to  be  successful,  or  where,  if  ultimately 
triumphant,  the  patient  would  not  be  brought  repeatedly  to  death's  door 
before  she  could  attain  her  end.  It  is  only  in  wounds  of  the  internal  arteries, 
as  those  of  the  chest  and  abdomen,  and  in  the  aorta  and  its  larger  branches, 
that  we  must  refrain  from  direct  interference,  and  limit  ourselves  to  the  use 
of  general  means  calculated  to  keep  down  vascular  action,  especially  the 
liberal  use  of  anodynes  and  sedatives,  as  opium,  aconite,  and  acetate  of  lead, 
the  application  of  ice  over  the  seat  of  the  injury,  exposure  of  the  body  to 
cold  air,  and  perfect  quietude,  both  of  mind  and  body.  All  active  exertion 
must  for  a  long  time  be  avoided,  in  order  that,  if  a  cure  should  take  place, 
the  wound  may  not  be  suddenly  reopened  by  the  giving  way  of  its  edges,  in 
consequence  of  the  imperfect  organization  of  the  clots  and  plasma. 

The  means  employed  by  art  for  suppressing  hemorrhage  are  quite  nume- 
rous, as  well  as  quite  diversified  in  their  nature,  and  will  therefore  require  to 
be  considered  somewhat  in  detail.  The  most  important  of  these  means  are  : 
first,  the  ligature  ;  secondly,  compression  ;  thirdly,  styptics ;  and  fourthly, 
torsion.  Besides  these  there  are  several  others  of  a  subordinate  character, 
and  upon  which,  consequently,  we  shall  bestow  merely  a  passing  notice. 

1.  Ligature. — Ligatures  are  composed  of  various  materials,  as  silk,  linen, 
and  soft  leather.  Of  these,  the  first  is  the  most  unexceptionable,  and  almost 
the  only  one  now  employed  by  experienced  surgeons.  It  should  be  round, 
smooth,  well  twisted,  colorless,  and  so  strong  as  not  to  break  without  con- 
siderable effort.  For  the  smaller  arteries,  as  the  radial,  tibial,  and  temporal, 
common  sewing  silk  is  well  adapted  ;  but  for  the  larger  trunks,  as  the  femoral, 
iliac,  and  carotid,  stay  silk,  which  is  a  much  stouter  article,  is  required.  Some 
practitioners  are  in  the  habit  of  using  what  is  called  dentist's  silk,  no  matter 
what  may  be  the  size  of  the  vessel,  on  the  ground  that  it  is  much  stronger  in 
proportion  to  its  thickness  than  any  other  similar  substance,  and,  therefore, 
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less  liable  to  excite  undue  irritation.  This  thread,  which  is  employed  in 
making  fishing  lines,  is  rendered  very  hard  and  stiff  by  means  of  gum,  which, 
however,  is  easily  removed  by  boiling  it  for  a  few  minutes  in  a  slightly  alka- 
line solution.  Treated  in  this  way,  a  piece  long  enough  to  tie  the  iliac  artery 
will  hardly  weigh  the  twenty-fifth  of  a  grain.  I  have  not  had  occasion  to 
use  this  form  of  silk,  having  always  had  reason  to  be  satisfied  with  tlie  com- 
mon article.  Linen  thread  makes  an  excellent  ligature ;  and  in  case  of  emerg- 
ency, a  sensible  surgeon  will  not  hesitate  to  take  anything  that  may  happen 
to  come  in  his  way.  Whatever  substance  be  employed,  it  is  very  important 
that  it  should  be  thoroughly  waxed,  otherwise  it  will  be  difficult,  if  not  im- 
practicable, to  draw  and  tie  it  with  the  requisite  degree  of  firmness,  to  say 
nothing  of  the  greater  tendency  of  the  knot  to  slip.  From  eight  to  ten  inches 
is  a  good  average  length  for  a  ligature. 

Animal  ligatures  were  first  introduced  to  the  notice  of  the  profession  by 
Dr.  Physick,  early  in  the  present  century,  and  they  have  ever  since  been 
occasionally  employed  by  different  practitioners,  chiefly  American.  The  late 
Dr.  Jameson,  of  Baltimore,  used  them  nearly  altogether  for  many  years, 
under  the  belief,  founded  upon  numerous  experiments  and  clinical  observations, 
that  they  were  decidedly  superior  to  all  others,  their  presence  never  causing 
any  of  the  irritation  which  sometimes  follows  the  use  of  the  ordinary  sub- 
stances. The  article  to  which  he  gave  the  preference  was  soft  buckskin  leather, 
which  he  cut  into  thin,  narrow  strings,  care  being  taken  not  to  tie  them  too 
firmly,  lest  they  should  break,  and  be  prematurely  detached.  Other  practi- 
tioners have  recommended  the  fibres  of  the  sinew  of  the  deer.  The  advan- 
tage of  the  animal  ligature  is  that,  besides  approaching  more  nearly  to  the 
living  tissues  than  any  other  material,  the  ends  may  be  cut  off  close  to  the 
knot;  its  disadvantage,  that  it  soon  becomes  disintegrated,  from  the  imbibi- 
tion of  the  fluids,  thereby  rendering  it  liable  to  separation  before  it  has  ac- 
complished the  object  for  which  it  was  applied.  This  reason  is,  I  conceive, 
quite  sufficient  to  induce  its  rejection  from  practice ;  for  no  conscientious 
surgeon,  it  seems  to  me,  would  ever  subject  his  patient  to  such  a  contingency, 
especially  when  he  has  always  at  hand  so  reliable  a  substance  as  silk. 

The  wounded  artery  may  be  very  conveniently  drawn  out  with  a  pair  of 
spring  forceps,  seen  in  fig.  205,  an  instrument  which,  iudeed,  I  generally 

Pig.  205. 


The  spring  artery-forceps. 


prefer,  or  with  a  tenaculum,  represented  in  fig.  206.     If  the  vessel  be  small, 
it  should  be  seized  in  its  longitudinal  axis,  but  in  the  horizontal  if  it  be  large, 

Fig.  206. 


Tenaculum. 


since  in  this  way  we  can  more  effectually  occlude  its  orifice,  and  thus  prevent 
the  loss  of  blood.  It  is  for  this  reason,  also,  that  the  forceps  are  generally 
to  be  preferred  to  the  tenaculum  ;  the  latter  instrument,  however,  possesses 
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an  advantage  over  the  former  when  the  artery  is  cut  off  very  closely,  or  when 
it  is  desired  to  include  some  of  the  surrounding  tissues.  Care  must  be  taken 
110 1  to  transfix  the  coats  of  the  vessel,  and  then  tie  the  ligature  below  the 


Sliding-forceps. 


point  of  perforation,  as  this  might  lead  to  secondary  hemorrhage.     When 
no  good  assistant  is  at  hand,  the  artery  forceps,  represented  in  fig.  207,  an 

Fig.  208. 


Fig.  209. 


Mode  of  drawing  out  and  isolating  an  artery. 

instrument  with  broad,  serrated  extremities,  and  a  movable  slide  or  catch, 
to  close  the  blades,  will  be  found  convenient.  The  vessel  being  pulled  gently 
out,  as  in  fig.  208,  is  carefully  isolated  from  its  connec- 
tions, either  with  another  pair  of  forceps,  the  finger,  or 
the  knife,  or  all  three  together,  as  may  be  most  expedient. 
The  propriety  of  excluding  from  the  ligature  the  smallest 
nervous  filament,  as  well  as  the  most  insignificant  vein, 
and  every  particle  of  muscular  tissue,  must  be  obvious  to 
the  merest  tyro,  and  need  not  therefore  be  expatiated 
upon  here.  Such  a  procedure  would  not  ouly  be  produc- 
tive of  pain,  but  would  be  liable  to  be  followed  by  sup- 
purative action,  and  perhaps  materially  impede  the  sepa- 
ration of  the  thread.  The  ligature  is  placed  immediately 
ahove  the  point  of  the  instrument,  whether  this  be  the 
forceps  or  tenaculum,  and  being  tied  in  a  single  knot,  is 
drawn  with  sufficient  firmness  to  divide  the  inner  and 
middle  tunics,  as  in  fig.  209,  if  the  artery  be  one  of  large 
size,  or  even  of  medium  caliber;  while  in  the  smaller 
branches,  mere  apposition  of  the  opposite  surfaces  will 
suffice.  In  executing  this  part  of  the  operation,  the  ex- 
tremities of  the  ligature  are  to  be  drawn  round  the  fore 
and  middle  fingers  of  each  hand,  while  the  thumb  is  ex- 

4.J-,  .,°  ,  „  ,,  ,.  ,  Effects  of  ligation  upon 

tended  upon  them  nearly  as  far  over  as  the  vessel,  in  order    the  jnner  coats  of  the 
that  the  force  may  be  exerted  in  as  gentle  and  equable  a    artery. 
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manner  as  possible.  Nothing  is  more  unseemly,  or  more  truly  abominable, 
than  to  see  a  surgeon  or  his  assistant  pull  a  ligature  by  fits  and  Jerks,  or  so 
violently  as  to  break  it  in  pieces,  or,  perhaps,  lacerate  and  tear  off  the  artery 
itself.  With  a  little  care  and  gentleness,  a  comparatively  weak  ligature  may 
be  thrown  round  a  vessel  so  as  to  answer  the  intention  most  fully.  I  deem 
it  my  duty  to  dwell  upon  this  point  with  some  degree  of  emphasis,  because 
it  has  happened  to  me  to  witness  quite  an  unusual  number  of 
these  Herculean  feats  with  the  ligature,  the  men  often  pulling 
as  if  they  had  hold  of  a  rope  and  piece  of  wood,  instead  of  a 
delicate  thread  and  artery.  Fig.  210  shows  the  indented  ap- 
pearance of  the  artery  after  ligation. 

The  ligation  is  completed  by  making  a  double  knot,  when 
one  end  is  cut  off  close,  and  the  other  is  afterwards  brought 
out  at  the  nearest  angle  of  the  wound.  The  knot  which  is 
thus  made  is  the  reef-knot,  fig.  211,  in  which  the  ends  of  the 


210. 


Fig.  211. 


Fig.  212. 


Reef-knot. 


Surgeon's  knot. 


Exterior  of  an  thread  lie  across  the  artery,  in  the  same  manner  as  in  the 
artery  after  liga-  lips  of  the  wound  in  the  ordinary  interrupted  suture.  The 
tion.  surgeon's  knot,  fig.  212,  is  no  longer  used  for  the  purpose, 

as,  from  the  manner  of  making  it,  it  is  very  irregular,  and, 
consequently,  ill  adapted  to  the  object.  In  tying  very  small  vessels,  we 
sometimes  use  only  one  knot. 

The  practice  of  cutting  off  both  ends  of  the  ligature,  and  of  closing  the 
wound  over  the  injured  vessel,  first  suggested  towards  the  latter  part  of  the 
last  century,  by  Mr.  Haire,  of  England,  and  afterwards  so  warmly  lauded  by 
Mr.  Lawrence  and  Mr.  Hennen,  is  now,  I  believe,  universally  abandoned, 
and  very  justly  so,  on  the  ground  that  the  noose,  after  having  performed  its 
duty,  creates  irritation  among  the  parts  with  which  it  lies  in  contact,  leading 
thus  to  the  development  of  abscesses,  which  continue  to  discharge  as  long  as 
the  foreign  substance  remains.  When  the  animal  ligature  is  used,  this  objec- 
tion does  not  obtain,  as  the  noose  is  soon  removed  by  absorption  ;  but  then, 
as  was  previously  observed,  this  material  ought  not  to  be  employed,  because 
of  its  liability  to  give  way  before  the  vessel  is  completely  occluded. 

When  the  arteries  are  diseased,  or  abnormally  brittle,  in  consequence  of 
the  fibrous,  cartilaginous,  earthy,  or  fatty  degeneration  of  their  tunics,  the 
ordinary  ligature  must  be  dispensed  with,  and  a  flat  one  used  in  its  stead. 
It  may  consist  of  two  or  more  silk  threads,  carefully  waxed,  and  arranged 
side  by  side,  or  of  a  piece  of  soft,  narrow  braid,  and  should  be  drawn  so 
gently  around  the  artery  as  merely  to  approximate  its  serous  surfaces.  In 
using  the  round  ligature  the  object  is  to  divide  the  inner  and  middle  tunics, 
as  this  is  most  favorable  to  adhesion  ;  but  in  this  case  we  aim  to  preserve 
their  integrity,  well  knowing  that  if  this  be  not  done  the  ligature  will  fall  off 
prematurely,  and  thus  lead  to  secondary  hemorrhage.  Cases  occur  in  which 
the  fragility  of  the  arteries  is  so  great  as  to  render  them  incapable  of  bearing 
even  this  degree  of  pressure ;  under  such  circumstances  our  only  resource  is 
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to  surround  the  vessel  with  a  portion  of  muscular  or  aponeurotic  substance, 
and  to  include  the  mass  in  a  flat  ligature.  Such  a  procedure  is  much  more 
scientific  than  the  practice,  formerly  recommended,  of  tying  the  artery  over 
a  roll  of  adhesive  plaster,  an  operation  which  cannot  fail  to  be  followed  by 
mischief. 

In  regard  to  the  propriety  of  drawing  the  ligature  so  firmly  as  to  divide 
the  inner  and  middle  tunics,  no  doubt  is  any  longer  entertained  by  enlight- 
ened practitioners.  In  the  time  of  Scarpa  much  disputation  prevailed  re- 
specting this  point  in  the  ligation  of  arteries,  it  having  been  alleged  by  this 
distinguished  surgeon,  on  the  strength  of  numerous  experiments,  that  a  cure 
could  be  effected  quite  as  rapidly,  and,  in  the  end,  more  safely,  simply  by 
placing  the  serous  surfaces  gently  in  contact  with  each  other.  It  was  sup- 
posed that  the  part,  treated  in  this  way,  would  unite  by  direct  adhesion,  and 
that,  consequently,  when  the  ligature  finally  became  detached,  there  would  be 
much  less  risk  of  hemorrhage  than  when  the  vessel  is  lacerated  and  contused 
by  the  ruder  method  of  procedure  above  described.  Plausible  as  this  theory 
may,  at  first  sight,  appear,  it  is  found  to  be  wholly  unreliable  in  practice,  for 
the  very  reason  which  induced  Scarpa  and  his  followers  to  advocate  its  adop- 
tion, the  ligature  being  not  only  a  much  longer  time  in  separating,  but  the 
two  ends  of  the  artery  being  much  less  effectually  occluded.  When  it  is 
recollected  that  a  certain  degree  of  inflammation  is  necessary,  after  this  ope- 
ration, in  order  to  afford  the  requisite  amount  of  plasma,  for  gluing  the  inner 
clot  to  the  surface  of  the  vessel,  it  is  reasonable  to  suppose  that  it  would  be 
much  more  easily  induced  by  a  partial  division  of  the  inner  and  middle  tunics 
than  by  the  mere  approximation  of  the  opposite  sides  of  the  tube  ;  and  this 
is  precisely  what  the  general  experience  of  the  profession  has  at  length  estab- 
lished in  relation  to  the  subject. 

When  a  considerable  portion  of  neighboring  tissue  is  obliged  to  be  included 
aloug  with  the  artery,  the  best  instrument  for  performing  the  operation  is  a 

Fig.  213. 


Tenaculum-needle,  armed  with  a  ligature. 


sharp  tenaculum,  with  an  eye  near  its  point,  as  seen  in  fig.  213  ;  a  curved 
ueedle  armed  with  a  ligature;  or  Physick's  artery-forceps,  fig.  214. 

Fig.  214. 


Physick's  artery  forceps. 

An  artery  is  sometimes  rendered  incapable  of  bearing  the  ligature  in  con- 
sequence of  the  softening  of  its  tunics  by  inflammation.  Such  an  event,  which 
is  often  exceedingly  perplexing,  is  most  liable  to  happen  in  cases  of  second- 
ary hemorrhage  after  wounds  and  amputations.  The  remedy  is  to  isolate  the 
vessel  a  short  distance  beyond  its  diseased  limits,  and  to  ligate  it  there  in  the 
usual  manner ;  or,  this  being  impracticable,  to  tie  the  diseased  part  along 
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with  more  or  less  of  the  surrounding;  tissues  ;  or,  this  also  failing,  to  cut  down 
upon  and  secure  the  main  trunk  of  the  artery. 

In  tying  an  artery  in  its  continuity,  whether  as  a  means  of  arresting  hemor- 
rhage, or  of  curing  disease,  the  ligature  is  passed  around  the  vessel  by  meani 
of  an  aneurism-needle,  fig.  215,  a  kind  of  blunt  tenaculum,  with  an  eye  ut 

Fig.  215. 


Aneurism -needle,  armed  with  a  ligature. 

the  free  extremity.  Special  care  must  be  taken,  in  performing  the  operation, 
to  disturb  the  sheath  of  the  artery  as  little  as  possible  ;  this  structure  is  inti- 
mately connected  with  the  nutrient  vessels,  and  hence  the  less  it  is  interfered 
with  the  less  likely  will  the  artery  be  to  soften,  ulcerate,  or  mortify.  There 
is  another  point  of  deep  interest  connected  with  this  operation,  and  that  is 
the  application  of  two  ligatures,  with  the  section  of  the  vessels  between  them. 
This  operation,  which  dates  as  far  back  as  the  time  of  Aetius,  was  revived  by 
Mr.  Abernethy,  through  whose  influence  it  became  for  a  while  quite  popular. 
It  was  soon  found,  however,  that  it  was  liable  to  be  followed  by  secondary 
hemorrhage,  owing  chiefly  to  the  injury  inflicted  during  its  execution,  and  it 
has  therefore  deservedly  fallen  into  desuetude. 

It  was  also  in  the  Aetian  operation  that  some  of  the  surgeons  of  the  last 
century  employed  what  was  termed  the  reserve  ligature,  intended  as  a  ready 
resource  in  sudden  emergencies.  The  cord  was  placed  loosely  around  the 
artery,  to  be  tied  instantly  in  the  event  of  hemorrhage,  from  the  premature 
detachment  of  the  original  ligature.  Experience,  however,  which  is  the  only 
true  test  in  such  cases,  soon  showed  that  the  procedure,  instead  of  answering 
the  design  for  which  it  had  been  intended,  had  a  direct  tendency  to  bring 
about  the  mischief,  from  its  liability  to  produce  ulceration  of  the  denuded 
and  tortured  vessel.  Its  evils,  indeed,  are  so  palpable  that  it  is  extremely 
probable  that  it  will  never  be  revived  by  any  enlightened  surgeon. 

When  an  artery  is  cut  completely  across  in  the  continuity  of  a  limb,  as,  for 
instance,  in  a  sabre  wound  of  the  femoral,  it  is  necessary  to  use  two  ligatures, 
one  for  the  cardiac,  and  the  other  for  the  distal  extremity  of  the  vessel.  The 
reason  of  this  is  that,  however  securely  the  cardiac  end  may  be  tied,  there  will 
inevitably  be  more  or  less  hemorrhage  from  the  lower  end,  unless  this  be  tied 
also,  in  consequence  of  the  activity  of  the  recurrent  circulation.  Every  one 
who  has  ever  had  occasion  to  ligate  the  brachial  artery  at  the  bend  of  the 
arm,  on  account  of  injury  inflicted  upon  the  vessel  in  bleeding,  must  have 
seen  that  the  hemorrhage  was  only  partially  controlled  by  ligating  the  upper 
extremity.  The  blood,  under  such  circumstances,  wells  up  from  the  lower 
part  of  the  artery  as  water  bubbles  up  from  the  bottom  'of  a  spring;  it  does 
not  issue  in  jets,  or  in  a  saltatory  manner,  as  when  it  proceeds  from  the  npper 
orifice,  but  lazily,  and  of  a  dark  color,  the  bleeding  resembling  that  of  a  vein 
rather  than  that  of  an  artery  ;  and  thus  the  hemorrhage  goes  on,  with  little 
or  no  interruption,  until  it  is  arrested  by  ligature,  or  until  it  proves  fatal. 
The  flow  may,  it  is  true,  be  temporarily  stopped,  during  an  attack  of  syncope; 
but  even  then  seldom  perfectly,  for  the  reason,  apparently,  that  the  vessel 
here  does  not  possess  the  same  power  of  contraction  and  retraction  that  it  does 
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above,  and  that,  therefore,  it  is  not  capable  of  forming  any  efficient  clot, 
either  external  or  internal. 

The  changes  which  occur  in  an  artery  after  the  application  of  the  ligature 
are  essentially  similar  to  those  which  occur  when  the  bleeding  is  arrested 
spontaneously.  The  first  thing  that  happens,  after  such  an  operation,  is  the 
coagulation  of  the  blood  within  the  artery  as  high  up,  generally,  as  the  first 
considerable  collateral  branch,  thus  forming  what  is  named  the  internal  clot. 
The  external  clot  is  of  course  wanting,  and  this  circumstance  constitutes  the 
chief  point  of  difference  in  the  two  cases.  The  injured  tunics,  becoming  in- 
flamed, pour  out  plasma  into  their  own  substance,  and  also  upon  the  free 
surface  of  the  serous  membrane,  by  which  the  internal  clot  becomes  firmly  and 
permanently  fixed  in  its  situation  ;  the  clot  next  becomes  organized,  and 
finally,  after  an  indefinite  period,  it  is  completely  removed  by  absorption,  the 
corresponding  portion  of  the  artery  being  converted  into  a  dense,  fibro- 
ligamentous  cord. 

The  changes  experienced  by  the  arteries  and  the  blood  in  their  interior, 
after  the  application  of  the  ligature,  are  admirably  illustrated  in  the  adjoin- 
ing sketches.     Fig.  216  represents  the  carotid  artery  of  a  dog  48  hours  after 


Fig.  216. 


Fig.  217. 


Fig.  218. 


deligation.  At  a  the  coats  are  cut  across ;  lymph  is  effused  around,  and  a 
clot  is  formed  on  each  side  of  the  ligature.  Fig.  217  exhibits  the  artery  96 
hours  after  the  operation.     The  extremities  of  the  vessel  are  surrounded  by 
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a  mass  of  plasma,  through  which  the  ends  of  the  ligature  are  seen  protrud- 
ing. Fig.  218  represents  the  vessel  on  the  twelfth  day  after  the  delegation. 
At  a  the  artery  is  cut  open,  to  show  its  interior ;  at  b  numerous  vessels  are 
seen  coming  from  the  exterior,  and  coursing  onwards  to  enter  the  clot  at  c. 

The  period  at  which  the  ligature  is  detached  varies  with  many  circum- 
stances, of  which  the  principal  are,  the  size  of  the  cord  and  the  manner  in 
which  it  has  been  tied,  the  state  of  the  artery,  and  the  amount  of  the  resulting 
inflammation.  A  small  ligature  will,  other  things  being  equal,  be  detached 
sooner  than  a  large  one,  and  a  firm  sooner  than  a  loose  one  ;  a  sound  artery 
will  be  longer  in  throwing  it  off  than  a  diseased  one,  simply  because  it  has 
more  power  of  resistance.  A  ligature  upon  the  brachial  artery  will  gene- 
rally be  detached  in  about  ten  days  ;  upon  the  femoral,  in  from  twelve  to 
fourteen  ;  upon  the  external  iliac,  in  sixteen  ;  and  upon  the  common  iliac,  in 
about  twenty-one  days.  To  this  rule  there  are,  of  course,  many  exceptions. 
I  recollect  the  case  of  a  man  in  the  Louisville  Marine  Hospital,  in  whom,  after 
an  amputation  of  the  leg,  the  ligature  was  still  firmly  adherent  to  the  anterior 
tibial  artery  at  the  end  of  the  fourth  month.  Dr.  Lopez,  of  Mobile,  commu- 
nicated to  me,  some  years  ago,  the  particulars  of  a  case  where  the  separation 
was  not  effected  before  the  end  of  the  eleventh  month  ;  and  Professor  Eve 
met  with  one  where  it  did  not  occur  until  after  the  thirteenth  month.  Such 
cases  constitute,  of  course,  exceptions  to  the  general  rule,  and  it  may  be  fairly 
assumed  that  they  usually  depend  either  upon  the  faulty  manner  in  which  the 
operation  is  performed,  or  upon  the  presence  of  an  extraordinary  quantity  of 
organized  plastic  matter,  interfering  mechanically  with  the  detachment  of 
the  thread. 

When  the  ligature  is  indisposed  to  come  away,  gentle  traction  may  be 
made  upon  it,  repeated  once  in  the  twenty-four  hours  ;  great  care,  however, 
must  be  exercised  in  performing  the  operation,  otherwise  we  may  not  only 
inflict  severe  pain  upon  the  patient,  but  subject  him  to  the  risk  of  secondary 
hemorrhage. 

The  process  by  which  the  separation  of  the  ligature  is  effected  is  worthy 
of  incpiiry.  It  is  generally  ascribed  to  ulcerative  action,  and  this  is  undoubt- 
edly true  ;  but  it  is  equally  true  that  that  portion  of  the  artery  immediately 
embraced  by  the  ligature  mortifies,  and  comes  away  in  the  form  of  a  slough. 
When  the  cord  is  drawn  very  tight,  the  corresponding  part  of  the  artery  is 
strangulated,  either  at  once,  or,  at  any  rate,  in  a  few  hours ;  but,  in  general, 
the  process  takes  place  more  tardily,  and  thus  affords  the  two  ends  of  the 
vessel  time  to  prepare  and  fortify  themselves  for  the  approaching  crisis.  If 
we  study  the  whole  subject  minutely,  it  will  be  found  to  embrace  the  follow- 
ing acts  :  first,  the  strangulation  and  death  of  the  vessel  at  the  site  of  the 
ligature  ;  secondly,  ulceration  and  the  consequent  separation  of  a  part  of  the 
artery,  thus  producing  a  gap  in  its  continuity  ;  thirdly,  the  adhesion  of  the 
clot  to  the  inner  surface  of  the  vessel,  speedily  followed  by  its  organization  ; 
and  lastly,  the  absorption  of  the  clot  and  the  transformation  of  each  extremity 
of  the  tube  into  a  dense  fibrous  cord.  In  addition  to  these  changes,  there  is 
occasionally  slight  suppuration,  the  matter  usually  presenting  itself  in  the 
form  of  a  little  abscess. 

The  discovery  of  the  use  of  the  ligature  is  due  to  Ambrose  Pare,  in  the 
sixteenth  century,  prior  to  whose  time  surgeons  were  in  the  habit  of  stanch- 
ing hemorrhage  with  the  actual  cautery,  hot  pitch,  and  all  sorts  of  styptics, 
of  the  most  cruel  and  barbarous  nature.  "  For  the  good  of  mankind,"  says 
this  great  man,  "and  the  improvement  and  honor  of  surgery,  I  was  inspired 
by  God  with  this  good  thought,"  Pare  himself  fully  appreciated  the  utility 
of  his  invention,  but  his  cotemporaries  spared  no  pains  to  undervalue  it,  and 
to  revile  and  persecute  its  author,  subjecting  him  to  the  humiliating  office  of 
searching  the  writings  of  the  ancient  fathers  of  medicine  for  traces  of  the  use 
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of  the  ligature  as  a  justification  of  his  practice.  Gourmelen,  the  jealous  and 
malignant  President  of  the  College  of  Physicians  of  Paris,  made  himself  par- 
ticularly conspicuous  on  the  occasion,  and  thus  earned  an  infamous  reputa- 
tion ;  for  the  only  act  by  which  he  is  now  remembered  is  his  bitter  and  unre- 
lenting persecution  of  Pare,  rendered  immortal  by  his  great  achievements. 

2.  Acupressure. — The  credit  of  devising  acupressure,  as  a  means  of  arrest- 
ing hemorrhage,  is  due  to  Professor  Simpson,  who  published  an  account  of  it 
in  the  Edinburgh  Medical  Journal  for  January,  1860.  Since  that  period  the 
operation  has  attracted  much  attention,  having  b#h  performed  by  different 
surgeons  both  in  Europe  and  this  country  with  results  generally  of  a  highly 
gratifying  character.  What  its  ultimate  fate  may  be,  however,  time  alone 
can  determine.  That  it  is  destined  entirely  to  supersede  the  use  of  the  liga- 
ture is  not  at  all  likely;  on  the  contrary,  indeed,  highly  improbable,  inasmuch 
as  the  instrument  with  which  the  pressure  is  made  can  be  applied  only  in 
certain  regions  of  the  body. 

The  advantages  claimed  for  this  operation  over  that  of  the  ligature  are, 
first,  that  it  is  more  easy,  simple,  and  expeditious  of  execution  ;  secondly, 
that  the  acupressure  needle  does  not,  like  the  ligature,  provoke  irritation, 
much  less  suppuration,  ulceration,  or  mortification  at  the  seat  of  the  constric- 
tion ;  thirdly,  that  the  instrument  may  generally  be  removed,  even  when  a 
large  sized  artery,  as,  for  example,  the  femoral,  is  concerned,  at  the  end  of 
the  second  or  third  day;  fourthly,  that  the  wound  will,  other  things  being 
equal,  be  more  liable  to  unite  by  the  first  intention  ;  and,  lastly,  that  there 
will  be  much  less  risk  of  the  occurrence  of  erysipelas,  pyemia,  phlebitis, 
abscesses,  traumatic  fever,  and  secondary  hemorrhage. 

The  only  instrument  required  for  this  operation  is  a  steel  pin,  sharp  at  one 
end  and  provided  at  the  other  with  a  glass-head,  of  a  rounded  shape,  suffi- 
ciently stiff  to  prevent  it  from  bending,  perfectly  smooth,  and  coated  with 
silver,  zinc,  or  gold,  although  this  is  not  at  all  essential.  The  length  of  the 
pin  should  vary,  according  to  the  caliber  of  the  vessel  and  the  diameter  of 
the  limb  in  which  it  is  situated,  from  two  and  a  half  to  six  inches.  In 
ordinary  cases  the  lady's  bonnet  pin,  or  the  pin  worn  by  gentlemen  in  their 
shawls,  will  answer  every  purpose.  In  regard  to  the  isolation  of  the  artery 
from  the  surrounding  structures,  the  same  rules  are  applicable  as  in  the  use 
of  the  ligature.  There  is,  however,  less  danger  from  the  inclusion  of  the 
accompanying  veins,  and  hence  these  vessels  may  with  great  propriety  be 
embraced  along  with  the  artery  in  the  event  of  their  being  disposed  to  bleed 
unduly,  as  they  occasionally  are  in  amputations,  resections,  and  the  extirpa- 
tion of  large  tumors. 

In  performing  the  operation,  the  pin,  previously  oiled,  is  passed  from  with- 
out inwards  through  the  skin  and  thence  on  through  the  muscles  and  other 
structures  down  to  and  underneath  the  artery,  in  such  a  manner  as  to  oblite- 
rate completely  its  caliber  by  bringing  together  its  opposite  surfaces.  The 
instrument  is  then  pushed  through  the  tissues  on  the  other  side  from  within 
outwards,  so  that,  when  the  transmission  is  effected,  the  extremities  shall  rest 
upon  the  skin,  while  the  middle  shall  firmly  embrace  the  artery.  Should  the 
constriction  not  be  sufficient  to  arrest  the  flow  of  blood,  a  ligature  may  be 
thrown  tightly  around  the  pin  as  in  the  operation  for  hare-lip;  but  this  will 
seldom  be  necessary,  especially  if  the  precaution  be  taken  of  inserting  the 
compressor  close  to  the  vessel,  or  at  a  rather  acute  angle.  The  point  of 
compression  for  the  larger  vessels  should  be  at  least  six  lines  from  the  open 
orifice,  and  about  half  that  distance  for  those  of  smaller  size.  The  pin  should 
be  left  entirely  free  during  the  application  of  the  dressings,  and  in  withdraw- 
ing it  the  parts  must  be  well  supported  in  order  to  avoid  the  risk  of  hemor- 
rhage. 

The  annexed  sketches,  from  Erichsen,  will  serve  to  show,  at  a  glance,  the 
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application  of  acupressure.  Fig.  219  exhibits  the  extremities  of  the  pin  as 
they  project  through  the  skin,  while  fig.  220  displays  the  manner  in  which 
the  instrument  embraces  and  constricts  the  artery.  A  good  idea  of  it  may 
also  be  formed  by  the  manner  in  which  the  stalk  of  a  flower  is  fastened  to 
the  lapel  of  a  coat  by  transGxing  the  cloth  with  a  pin. 


219. 


220. 


Acupressure,  showing  the  manner  in  which, 
the  ends  of  the  pin  project  across  the  skin. 


Position  of  the  artery  and  pin  in 
acupressure. 


Fig.  221. 


3.  Compression. — Although  the  ligature  is  the  most  certain  means  of  ar- 
resting hemorrhage,  yet  cases  occur  to  which  it  is  either  not  at  all  adapted, 
or  where,  from  the  great  depth  and  narrowness  of  the  wound,  it  is  impracti- 
cable to  apply  it.  It  is  under  such  circumstances  that  compression  becomes 
available  ;  an  agent  which  is  often  hardly  less  valuable  than  ligation  itself. 
It  is  particularly  serviceable  when  the  injured  vessel  lies  upon  a  bone,  as  in 
wounds  of  the  brachial  and  temporal  arteries ;  in  wounds  penetrating  deep 
cavities,  as  the  thoracic  and  abdominal ;  and,  lastly,  when  the  blood  issues 
from  a  considerable  number  of  small  vessels  instead  of  from  one  large  one. 

The  compression  may  be  temporary  or  permanent,  according  to  the  exi- 
gencies of  each  particular  case.    When  temporary,  it  is  made  with  the  hand, 

finger,  tourniquet,  or  compress  and  band- 
age, and  is  only  kept  up  until  the  injured 
artery  can  be  ligated,  or  secured  in  some 
other  effectual  way.  In  permanent  com- 
pression, the  application  is  continued  un- 
til the  vessel  is  completely  obliterated, 
whether  the  time  be  short  or  long. 

Temporary  compression  becomes  neces- 
sary chiefly  in  cases  of  sudden  emergency, 
as,  for  example,  when  an  individual  is 
stabbed  in  the  femoral  artery,  and  the 
surgeon  cannot  obtain  any  persons  to 
assist  him  in  tying  the  vessel.  Under 
such  circumstances  an  attempt  is  made 
to  arrest  the  hemorrhage  by  means  of  the 
tourniquet,  shown  in  fig.  221,  or  by  a 
graduated  compress  and  bandage  ;  the 
former  being  placed  directly  over  the 
course  of  the  artery  from  which  the  bleed- 
ing proceeds,  or,  if  this  be  impracticable, 
over  the  main  trunk  of  the  limb,  and  the 
latter  directly  over  the  wound  as  well  as 
for  some  distance  above  it,  along  the 
track  of  the  vessel.  Whichever  method 
be  adopted,  it  is  to  be  borne  in  mind 
that  the  compression,  even  if  it  be  main- 
tained only  for  a  few  hours,  may  become  a  source  not  only  of  excessive  pain, 
but  also  of  mortification,  and  that,  therefore,  the  greatest  possible  vigilance 
should  be  exercised  in  its  employment. 


Tourniquet  applied  to  the  femoral  artery. 
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When  the  ordinary  tourniquet  is  not  at  hand,  very  efficient  compression 
may  generally  be  made  by  tying  a  piece  of  bandage,  a  cravat,  or  a  handker- 
chief loosely  round  the  limb,  and  then  twisting  it  to  the  requisite  extent  by 
means  of  a  stick,  fig.  222,  or  the  hilt  of  a  sword,  fig.  223,  inserted  under- 
neath it.    This  contrivance,  usually  called  the  field-tourniquet,  because  it  was 


Fig.  222. 


Fig.  223. 


Field  tourniquet;  handkerchief  and  stick.  Field  tourniquet;  handkerchief  and  sword. 

originally  employed  on  the  field  of  battle,  may  be  resorted  to  with  great  ad- 
vantage when  a  surgeon  is  obliged  to  amputate  an  extremity  without  having 
a  sufficient  number  of  intelligent  assistants,  although  it  labors  under  the  in- 
convenience of  not  always  concentrating  the  pressure  upon  the  spot  where 
it  is  most  needed.  For  this  reason  the  common  tourniquet  is  always  to  be 
preferred. 

A  very  simple  and  effective  tourniquet  for  field  practice  was  recently  intro- 
duced by  Mr.  Tiemann  into  this  country  from  Prussia,  where  it  is  extensively 
used  in  the  military  service,  every  orderly  sergeant  being  required  to  carry 

Fig.  224. 


Prussian  field  tourniquet. 


one  in  his  pocket  for  ready  use.     It  simply  consists,  as  will  be  seen  in  fig. 
224,  of  an  oblong  square  brass  ring  and  of  a  strong  strap,  the  latter  of  which, 
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after  having  encircled  the  limb,  is  passed  through  the  former  and  secured  to 
the  hooks  attached  to  one  of  its  margins.     The  instrument  has  no  pad. 

Compression  with  the  hand  may  often  be  advantageously  employed  for  the 
arrest  of  accidental  hemorrhage,  until  the  surgeon  has  time  to  apply  the  liga- 
ture ;  and  it  is  also  occasionally  resorted  to  for  the  purpose  of  controlling 
the  circulation  in  the  main  artery  of  a  limb  during  amputation.  In  the  upper 
extremity  it  is  generally  applied  to  the  brachial  artery,  as  it  courses  along 
the  inner  border  of  the  flexor  muscle  ;  and  in  the  lower,  to  the  femoral  artery 
as  this  vessel  issues  beneath  Poupart's  ligament,  and  where,  consequently,  it 
lies  upon  the  pubic  bone.  The  annexed  drawings,  fig.  225  and  fig.  220," are 
illustrative  of  the  subject. 


Fig.  225. 


Fig.  226. 


Digital  compression  of  the  humeral  artery. 


Digital  compression  of  the  femoral  artery. 


In  permanent  compression,  the  force  is  applied  in  one  of  two  ways,  that  is, 
either  directly  or  indirectly.  The  former  method  is  particularly  adapted  to 
the  suppression  of  hemorrhage  from  deep  wounds,  as  in  the  lateral  operation 
for  stone  in  the  bladder ;  in  wounds  of  the  rectum,  whether  accidental  or 
wilful ;  in  bleeding  of  the  nose  and  uterus ;  in  the  removal  of  tumors  from 
the  maxillary  sinus  ;  in  the  extraction  of  teeth  ;  in  the  extirpation  of  the  eye, 
and,  finally,  in  wounds  of  the  middle  artery  of  the  dura  mater,  as  well  as  in 
a  number  of  other  injuries  and  operations  which  will  readily  suggest  them- 
selves to  the  mind  of  the  reader. 

The  great  objection  to  this  mode  of  compression  is,  first,  that  it  is  fre- 
quently very  difficult  to  prevent  it  from  becoming  deranged,  and  secondly, 
that  it  is  liable  to  produce  severe  pain  and  inflammation,  the  latter  being 
generally  sufficient  to  cause  profuse  suppuration.  It  should,  therefore,  I 
conceive,  never  be  employed  with  a  view  of  arresting  hemorrhage  from  a 
large  artery,  or  even  from  a  small  deep-seated  one,  if  it  be  at  all  practicable 
to  apply  the  ligature,  which  is,  of  course,  always  the  most  certain  and  efficient 
method  ;  but  this  objection  does  not  obtain  when  the  blood  proceeds  from  a 
bleeding  cavity,  or  when  it  oozes  from  the  bottom  of  a  recent  wound.    In- 
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Plan  of  a  graduated  compress,  a.  The  artery  wounded. 
b,  b.  The  graduated  compress,  arranged  so  that  the  apex  of 
the  cone  is  in  immediate  contact  with  the  arterial  orifice, 
while  its  mass  occupies  the  general  wound,  and  projects 
somewhat  above  the  integumental  level. 


deed,  in  such  a  case,  compression  must  be  used  at  all  hazards,  for  there  is 
often  no  other  wa*y  by  which  the  flow  can  be  arrested. 

The  compression  may  be  made  with  a  graduated  compress  and  roller,  or 
by  means  of  sponge,  cotton,  wool,  patent  lint,  or  any  other  porous  substance. 
Whatever  article  be  employed,  the  bleeding  surface  must  be  previously  freed 
from  coagula,  so  as  to  enable  us 

to  place  the  compress  directly  Fig.  227. 

in  contact  with  the  orifices  of 
the  vessel,  as  exhibited  in  fig. 
227.  When  the  blood  proceeds 
from  a  large  artery,  the  circula- 
tion must  be  controlled,  during 
this  part  of  the  proceeding,  by 
means  of  the  finger  or  tourni- 
quet applied  some  distance 
above  the  wound.  The  com- 
press is  then  to  be  thrust  gently 
but  firmly  into  the  breach,  the 

smallest  piece  being  placed  directly  upon  the  orifice  of  the  vessel,  the  next 
above  this,  and  so  on  until  a  sufficient  number  have  been  applied,  when  the 
operation  is  completed  by  bandaging  the  limb  from  its  distal  extremity  up- 
wards, care  being  taken  that  the  compression  be  made  in  as  equable  and 
uniform  a  manner  as  possible.  The  part  is  then  put  at  rest,  in  an  elevated 
position,  and  action  moderated  by  the  use  of  cold  water,  anodynes,  and 
other  suitable  means.  The  dressings  are  frequently  examined,  but  not  dis- 
turbed under  four  or  five  days,  unless  they  become  displaced,  or  offensive 
from  the  discharges. 

When  the  hemorrhage  proceeds  from  a  wound,  as,  for  example,  from  that 
made  in  the  lateral  operation  of  lithotomy,  the  part  must  be  plugged  with  a 
sponge,  or  piece  of  patent  lint,  the  hollow  of  which  is  filled  up  with  similar 
matter,  or  raw  cotton,  an  instrument  having  been  previously  introduced 
through  the  foreign  substance  for  the  purpose  of  conducting  off  the  urine. 
A  like  plan  is  pursued  in  bleeding  of  the  rectum.  In  hemorrhage  of  the 
uterus,  the  vagina  is  plugged,  while  in  epistaxis  both  nostrils  are  closed. 

In  injuries  of  the  bones,  we  are  sometimes  obliged  to  use  a  plug  of  soft 
wood,  as  a  piece  of  shingle.  In  compound  fracture  of  the  skull,  attended 
with  lesion  of  the  middle  meningeal  artery,  running  in  an  osseous  canal,  such 
an  expedient  is  often  the  only  one  which  can  be  successfully  opposed  to  the 
hemorrhage.  Bleeding  of  the  nutrient  artery  of  the  long  bones  has  some- 
times to  be  stopped  in  a  similar  manner. 

In  some  cases  the  tissues  of  the  part  whence  the  hemorrhage  proceeds  are 
employed  as  the  compressing  agents.  In  the  operation  for  hare-lip,  for  ex- 
ample, the  simple  approximation  of  the  edges  of  the  fissure  by  the  twisted 
suture  effectually  arrests  the  flow  of  blood  from  the  coronary  artery. 

The  compression  is  said  to  be  indirect  or  lateral,  when  it  is  applied  to  the 
track  of  the  injured  vessel,  and  not  to  its  orifice.  It  is,  in  general,  a  more 
eligible  way  of  arresting  hemorrhage,  being  free  from  the  objections  that 
have  been  urged  against  direct  compression,  with  which,  however,  it  is  oc- 
casionally combined.  The  best  mode  of  effecting  it  is  to  place  a  long  and 
rather  narrow  compress  over  the  course  of  the  artery,  extending  from  the 
neighborhood  of  the  wound  some  distance  above,  and  to  confine  it  by  means 
of  a  roller,  commencing  at  the  distal  portion  of  the  limb,  and  carried  upwards 
in  such  a  manner  as  to  afford  equable  support  at  every  point.  In  other 
respects,  the  treatment  is  to  be  conducted  as  in  direct  compression.  This 
mode  of  management  is  often  employed,  with  the  happiest  effects,  in  wounds 
of  the  brachial  artery,  at  the  bend  of  the  arm,  caused  by  venesection. 
VOL.  i. — 45 
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4.  Styptics. — Styptifcs  are  remedies  which  arrest  hemorrhage  by  their  direct 
influence  upon  the  blood,  and  the  arteries  furnishing  it.  They  comprise  a 
long  and  varied  catalogue  of  articles,  some  of  which  produce  merely  an 
astringent  effect ;  others  act  apparently  mechanically,  and  others,  again,  are 
escharotic,  destroying  both  the  vessels  and  the  connecting  tissues. 

Among  the  less  objectionable  styptics  are  alum,  sulphate  of  copper,  and 
the  perchloride  of  iron,  especially  the  first,  which  I  prefer  to  every  other, 
when  such  an  agent  is  called  for,  and  which  may  be  used  either  in  strong 
solution,  or  in  powder,  through  the  medium  of  patent  lint,  applied  directly 
to  the  bleeding  surface,  previously  freed  of  coagula.  Employed  in  this  man- 
ner, it  generally  produces  a  powerful  astringent  effect,  causing  coagulation 
of  the  blood,  and  marked  contraction  of  the  vessels,  without  necessarily  lead- 
ing to  suppuration  of  the  affected  structures,  which  is  always  the  case  with 
most  of  the  other  articles  of  this  class.  Sulphate  of  copper  may  be  used  in 
the  same  manner,  or  in  the  form  of  a  stick,  held  firmly  for  some  minutes  upon 
the  oozing  surface.  Creasote  possesses  none  of  the  styptic  properties  which 
were  ascribed  to  it  twenty-five  years  ago,  and  is  now  seldom  employed  with 
such  a  view.  The  perchloride  of  iron  possesses  great  coagulating  powers, 
but  the  misfortune  is  that  it  creates  so  much  irritation  as  inevitably  to  give 
rise  to  suppurative  inflammation,  if  not  to  destruction  of  the  tissues.  A 
similar  remark  is  applicable  to  the  tincture  of  the  chloride  of  iron.  Of 
matico,  I  have  not  made  sufficient  trial  to  enable  me  to  form  a  correct  opin- 
ion as  to  its  styptic  virtues.  Judging  from  what  has  been  said  of  it  by  others, 
we  must  conclude  that  it  possesses  more  than  ordinary  properties  of  this  kind, 
although  further  observation  is  necessary  before  we  can  come  to  a  final  de- 
cision about  it. 

Within  the  last  few  years,  the  persulphate  of  iron  has  been  highly  recom- 
mended as  a  styptic  by  Mons.  Monsel,  a  pharmaceutist  of  Bordeaux.  It  is 
applied  either  in  substance,  or,  what  is  preferable,  in  strong  solution,  and 
possesses  the  property  of  instantaneously  coagulating  the  blood,  converting 
it  into  a  very  large,  dense  clot,  which  is  absolutely  insoluble,  and  which  con- 
tinues to  increase  and  harden  for  several  hours  afterwards.  What  adds 
greatly  to  the  value  of  this  remedy,  is  the  fact  that  it  is  entirely  free  from 
causticity.  It  is  particularly  adapted  to  hemorrhage  of  the  nose,  mouth,  and 
throat,  as  well  as  of  other  parts  of  the  body  where  it  is  impossible  to  ligate 
the  injured  vessels,  on  account  of  the  great  depth  at  which  they  are  situated. 
It  has  also  been  used  for  the  cure  of  vascular  tumors  of  the  skin  and  subcu- 
taneous cellular  tissue,  a  solution  of  the  persulphate  being  injected  into  them 
by  means  of  a  delicate  syringe. 

A  very  convenient  and  efficient  mode  of  using  this  salt  was  recently  intro- 
duced to  the  notice  of  surgeons  by  Mr.  Henry  Johnson,  of  Chester,  Penn- 
sylvania. It  consists  of  cotton  thoroughly  steeped  in  a  saturated  solution  of 
the  persulphate,  and  then  dried  and  rolled  up  for  use.  Previously  to  apply- 
ing it,  the  wound  should  be  well  wiped,  when  it  should  be  covered  with  a 
thick  layer,  supported  by  a  compress  and  a  roller. 

Cold  is  a  powerful  styptic,  and  may  be  used  in  various  ways.  A  current 
of  cold  air  will  often  promptly  and  effectually  stop  capillary  hemorrhage,  or 
even  hemorrhage  produced  by  the  division  of  a  small  artery,  as  is  exemplified 
in  operations  upon  the  tonsils  and  anus,  or  ano-rectal  region,  as  well  as  upon 
other  parts  of  the  body.  To  prove  beneficial,  the  air  must  have  free  access 
to  the  part,  and  it  may  often  be  usefully  directed  by  means  of  the  fan,  which 
has  the  additional  advantage  of  rendering  it  more  cool. 

Cold  water,  refrigerating  lotions,  pounded  ice  in  bladders,  or  lumps  of  ice 
rolled  up  in  cloths  and  applied  to  the  bleeding  surface,  or  in  its  immediate 
vicinity,  occasionally  promptly  arrest  hemorrhage.  These  applications  are 
particularly  valuable  in  deep-seated  hemorrhage,  or  in  hemorrhage  of  the  in- 
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teroal  organs  and  cavities ;  they  must,  however,  be  used  with  a  certain  degree 
of  caution,  as  their  protracted  continuance  may  be  followed  by  injurious  re- 
action, and  even  by  mortification  of  the  part.  When  the  wound  is  situated 
externally,  but  too  deeply  to  render  the  injured  vessels  accessible  to  the  liga- 
ture, the  blpeding  may  often  be  promptly  and  effectually  checked  by  a  full 
stream  of  iced  water,  directed  upon  the  part,  and  maintained  steadily  for  some 
time,  from  a  large  syringe. 

The  actual  cautery  can  hardly  be  considered  as  a  genuine  styptic,  although 
it  is  usually  classed  under  this  head.  Its  effect  is  not  to  constringe  the  ves- 
sels, but  to  destroy  them,  by  producing  an  eschar,  by  which  the  vessels  are, 
for  the  time,  hermetically  sealed.  Upon  the  separation  of  the  slough,  how- 
ever, there  is  frequently  a  reproduction  of  the  hemorrhage,  especially  if  the 
wounded  vessels  are  at  all  large,  owing  to  the  imperfect  coagulation  of  their 
contents.  The  cases  to  which  the  cautery  is  mainly  applicable  are  those  in 
which  the  hemorrhage  proceeds  from  a  deep  and  narrow  osseous  cavity,  and 
in  wounds  of  the  tonsils,  uterus,  and  rectum.  The  instrument,  which  may  be 
of  a  conical  form,  should  be  heated  to  a  black  or  slightly  red  heat,  and  used  in 
such  a  manner  as  not  to  injure  the  structures  around  the  seat  of  the  affected 
vessels.  When  the  artery  is  very  diminutive,  we  may  sometimes  attain  our 
object  with  a  hot  knitting-needle,  a  wire,  or  probe. 

5.  Torsion. — Torsion  is  an  old  procedure,  reintroduced  to  the  notice  of 
the  profession  by  Thierry,  Amussat,  Yelpeau,  and  others ;  at  one  time  point- 
edly condemned,  at  another  immeasurably  lauded  ;  opinion  being  still  at  vari- 
ance, although  decidedly  preponderating  against  it.  In  the  enthusiasm  of 
the  moment  much  was  said  and  written  in  its  favor ;  it  was  even  alleged  that 
the  larger  arteries  might  be  occluded  in  this  way,  and  a  German  surgeon,  Dr. 
Koch,  of  Munich,  actually  published  some  cases  of  amputation  of  the  thigh, 
in  which  he  trusted  entirely  to  torsion  as  a  means  of  preventing  hemorrhage. 
No  other  practitioner,  however,  has,  I  believe,  had  the  hardihood  to  imitate 
him,  and  the  operation  is  now  entirely  limited  to  the  smallest  arterial  twigs. 
The  proceeding,  which  is  said  to  answer  most  admirably  in  the  inferior  ani- 
mals, serving  as  a  substitute  for  the  ligature,  is  executed  with  two  pairs  of 
forceps,  as  shown  in  fig.  228 ;  a  small  one  for  drawing  out  the  artery  by 

Fig.  228. 


Torsion-forceps. 

grasping  it  horizontally,  and  a  long,  stout  one  provided  with  a  slide,  and 
serrated  blades,  for  twisting  it  in  its  longitudinal  axis;  from  six  to  eight  turns 
being  required,  according  to  the  size  of  the  vessel,  to  lacerate  and  bruise  its 
tunics  so  as  to  intercept  and  coagulate  its  contents.  I  have  rarely  found 
torsion  of  any  service  even  in  the  smallest  arteries. 

General  Means. — Whatever  mode  of  procedure  be  adopted  for  arresting 
the  bleeding,  it  is  an  object  of  primary  importance  to  place  the  affected  part 
perfectly  at  rest,  in  an  easy  and  elevated  position  ;  the  slightest  motion  might 
be  injurious,  especially  where  no  ligature  has  been  used,  and  should  there- 
fore be  sedulously  guarded  against.     Repose  of  the  body  is  equally  necessary 
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with  that  of  the  part,  and  it  is  hardly  needful  to  add  that  mental  tranquillity 
is  also  of  the  greatest  moment.  Cardiac  action,  too,  must  be  maintained  in 
the  most  perfect  quietude,  as  any  perturbating  agency  of  this  kind  cannot 
fail  to  favor  a  return  of  the  hemorrhage  and  exhaust  the  system.  "With  a 
view  of  inducing  this  result  a  full  anodyne  should  be  administered  early  in 
the  disease,  the  dose  being  repeated  from  time  to  time  as  occasion  may  seem 
to  require  the  soothing  and  sustaining  influence  of  the  remedy.  Too  much 
stress  cannot  be  laid  upon  the  use  of  opiates  in  the  management  of  arterial 
hemorrhage,  and  it  is  surprising  that  the  remedy  is  not  more  generally  em- 
ployed than  it  seems  to  be.  To  allow  the  heart  to  go  riot,  or  to  move  and 
toss  about  tremulously,  as  it  is  so  liable  to  do  after  serious  loss  of  blood, 
while  we  take  every  local  precaution  for  the  suppression  of  the  bleeding,  is 
assuredly  a  strange  inconsistency,  and  one  altogether  irreconcilable  with  ex- 
perience and  common  sense. 

The  diet  should  be  perfectly  bland,  and  just  sufficient  in  quantity  to  supply 
the  wants  of  the  body.  To  give  less  might  cause  irritability  of  the  system; 
to  give  more,  over-stimulation.  The  drink  must  be  cold  and  acidulated,  and 
not  taken  so  freely  as  to  oppress  the  stomach,  which  will  be  sure  to  happen 
if  the  quantity  be  not  carefully  restricted,  as  the  thirst  is  always  urgent  after 
the  loss  of  even  a  comparatively  small  portion  of  blood.  Lumps  of  ice,  or 
pounded  ice,  held  in  the  mouth,  and  gradually  swallowed,  often  prove  most 
grateful  and  beneficial.  The  air  of  the  apartment  must  be  kept  perfectly 
cool ;  and,  in  short,  every  effort  must  be  made  to  maintain  the  tranquillity 
of  the  circulation. 

Secondary  Hemorrhage. — Secondary  hemorrhage  occurs  at  variable  pe- 
riods ;  sometimes  in  a  few  hours,  at  other  times  not  under  several  days  or 
weeks.  It  is  not  necessarily  preceded  by  primary  hemorrhage,  but  may 
come  on  where  the  loss  of  blood  in  the  first  instance  was  perhaps  altogether 
insignificant,  and  where  everything,  so  far  as  this  event  is  concerned,  gave 
promise  of  a  most  favorable  issue.  The  bleeding  often  supervenes  without  any 
assignable  cause,  generally  suddenly  and  unexpectedly,  and  hence  it  often 
makes  great  progress  before  an  opportunity  is  afforded  to  arrest  it.  When 
proceeding  from  a  large  vessel,  it  may  prove  fatal  in  a  few  minutes,  in  the 
same  manner  as  when  the  bleeding  is  primary.  The  scarlet  hue  of  the  blood 
always  denotes  its  source. 

The  causes  of  secondary  hemorrhage  are  various,  but  the  most  important 
are  the  following:  1st.  A  faulty  application  of  the  ligature;  2d.  A  diseased 
state  of  the  arteries ;  3d.  Morbid  changes  in  the  clot ;  4th.  Improper 
traction  upon  the  ligature  ;  5th.  Tight  dressing,  or  too  great  dependency 
of  the  part ;  6th.  Want  of  retraction  in  the  vessels  ;  and  7th.  A  hemorrhagic 
diathesis. 

1.  When  a  ligature  is  properly  applied  it  simply  divides  the  inner  and 
middle  tunics,  leaving  the  outer  intact ;  this  too,  however,  may  be  cut,  not 
completely,  but  partially,  and  therefore  the  more  insidiously,  in  consequence 
of  the  force  used  in  tightening  the  ligature ;  or,  the  deligation  may  not  have 
been  sufficiently  firm,  the  opposite  surfaces  being  only  slightly  approximated, 
and  the  resulting  adhesion,  therefore,  inadequate  to  effect  hermetic  closure  of 
the  artery  on  detachment  of  the  cord ;  or,  lastly,  the  fault  may  have  existed 
in  the  ligature  itself,  on  account  of  the  rottenness  of  its  substance,  or  the 
imperfect  tightening  of  the  knot.  Whatever  the  cause  may  be,  the  proper 
remedy  is  more  efficient  ligation. 

2.  The  hemorrhage  may  arise  from  disease  of  the  artery,  either  from  undue 
inflammation,  or  degeneration  of  its  coats,  rendering  them  incapable  of  sup- 
porting the  ligature  until  the  clot  has  contracted  firm  adhesions.  The  mode 
of  procedure  is  obvious ;  a  more  healthy  portion  of  the  vessel  must  be  sought 
for,  and  the  ligation  effected  with  more  caution  ;  or,  this  failing,  the  heraor- 


SUBCUTANEOUS    HEMORRHAGE. 


T09 


Fig. 


rhage  may  be  arrested  by  tying  the  main  trunk  of  the  limb,  some  distance  from 
the  seat  of  injury. 

3.  Morbid  changes  in  the  clot,  commencing  in  a  process  of  softening  and 
disintegration,  occasionally  occur  after  ligation,  leading  to  its  premature  de- 
tachment, perhaps  several  weeks  after  the  operation.  Such  changes,  which  are 
well  illustrated  by  the  annexed  sketch,  fig.  229,  from 
Erichsen,  are  most  frequent  in  cases  of  pyemia  and 
diffuse  erysipelas,  consequent  upon  some  injuries  and 
amputations,  eventuating  in  a  tendency  to  suppurative 
inflammation.  The  only  remedy,  under  such  circum- 
stances, is  the  ligation  of  a  healthy  portion  of  the  artery. 

4.  Young  and  inexperienced  surgeons  sometimes 
bring  on  hemorrhage  by  improper  traction  of  the  liga- 
ture, with  a  view  to  the  promotion  of  its  separation ; 
forgetting  that  they  may  thus  tear  the  artery,  or,  at  all 
events,  break  up  important  adhesions.  Such  a  proce- 
dure cannot,  as  stated  elsewhere,  be  too  severely  censur- 
ed.    Re-ligation  is  obviously  the  remedy  in  such  a  case. 

5.  Tight  dressing,  causing  unequel  constriction  of  the 
part,  or  improper  dependency,  favoring  undue  afflux  of 
blood,  may  induce  this  form  of  hemorrhage.  The  result 
will  be  most  likely  to  happen  when  a  number  of  small 
arteries  have  been  divided,  without  any  attempt  having 
been  made  to  secure  them  with  the  ligature.  Bleeding 
having  ceased,  the  dressings  are  applied,  but  too  firmly, 
or  the  part  is  placed  too  low,  and  presently  blood  be- 
gins to  appear,  issuing,  perhaps,  with  great  freedom. 
The  treatment  consists  in  the  removal  and  readjustment 
of  the  dressings,  with  strict  attention  to  posture. 

6.  Secondary  hemorrhage  occasionally  comes  on  after 
operations  for  the  relief  of  anal,  perineal,  and  other  fis- .  amputation, 
tules,  chronic  abscesses,  and  old  ulcers,  from  an  inability 
of  the  vessels  to  retract  in  consequence  of  the  indurated  condition  of  the 
divided  parts.  Exposure  of  the  surface  to  cold  air,  the  application  of  ice, 
direct  compression,  or  styptics,  constitute  the  best  means  of  relief.  In  some 
cases  the  actual  cautery  may  be  required. 

7.  Finally,  the  cause  may  be  a  hemorrhagic  diathesis,  an  affection  which, 
as  will  be  stated  elsewhere,  may  occur  at  any  period  of  life,  and  which  it  is 
often  found  extremely  difficult  to  control  by  any  mode  of  treatment,  however 
judiciously  conducted. 


W 


Partial  absorption  of 
the  clot,  in  the  femoral 
artery,  a  fortnight  after 


SECT.  II. — SUBCUTANEOUS  HEMORRHAGE. 


There  is  a  form  of  arterial  hemorrhage  to  which,  from  its  situation,  the 
term  subcutaneous  is  very  properly  applicable.  It  takes  place  when,  from 
any  cause,  an  artery  is  laid  freely  open,  and  its  contents,  instead  of  escaping 
externally,  are  extensively  extravasated  among  the  surrounding  structures. 
In  ordinary  hemorrhage,  the  blood  issues  directly  from  the  injured  vessel, 
because  the  outer  wound  is  sufficiently  capacious  to  admit  of  its  free  and  un- 
restrained passage,  and  the  consequence,  generally,  is  that  it  continues  until 
the  patient  faints,  and  the  bleeding  orifice  is  closed  by  coagula.  In  the 
variety  of  hemorrhage,  however,  under  consideration,  the  opening  in  the  in- 
teguments is  so  small  as  to  prevent  the  blood  from  appearing  externally,  and 
it  therefore  accumulates  beneath  the  skin,  in  the  subcutaneous  cellular  tissue, 
when  the  artery  lies  superficially,  or  in  the  subcutaneous  and  intermuscular 
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cellular  tissue,  when  it  is  deep-seated.  The  accident  which  usually  causes 
this  hemorrhage  is  a  puncture,  such  as  that  inflicted  in  venesection  at  the 
bend  of  the  arm,  where,  in  civil  practice,  it  is  most  commonly  met  with.  It 
may,  however,  in  consequence  of  a  stab,  a  bayonet  wound,  or  the  laceration 
occasioned  by  the  sharp  end  of  a  broken  bone,  occur  in  any  part  of  the  body, 
and  is  sometimes  most  profuse,  its  extent  being  regulated  chiefly  by  the  size 
of  the  affected  vessel,  and  the  quantity  and  laxity  of  the  connective  sub- 
stance. In  the  superior  extremity,  the  extravasated  fluid  often  reaches 
nearly  as  high  up,  on  the  one  hand,  as  the  axilla,  and,  on  the  other,  as  low 
down  as  the  inferior  third  of  the  forearm,  extensively  separating  the  muscles 
from  each  other  by  breaking  up  their  cellular  connections,  ami  forming  a 
large,  ill-shaped,  and  confused  swelling,  attended  with  violent  pain,  numbness 
and  oedema  of  the  whole  limb,  and  discoloration  of  the  integuments.  More 
or  less  pulsation  is  generally  present,  especially  in  the  earlier  stages  of  the 
case,  and,  upon  applying  the  ear  over  the  site  of  the  wound,  a  well-marked 
bruit  can  frequently  be  recognized,  attended  occasionally  with  a  peculiar 
thrill,  or  a  whirring  noise,  and  a  vibratory  sensation.  It  is  for  these  reasons 
that  this  affection  has  usually  been  described  by  writers  as  a  variety  of  aneu- 
rism;  and,  as  the  blood  is  always  widely  extravasated,  the  prefix  diffuse  is 
usually  added  to  that  terra,  as  particularly  expressive  of  its  more  important 
attributes.  Strictly  speaking,  however,  there  is  no  aneurism  here  ;  there  is 
simply  a  subcutaneous  accumulation  of  blood,  the  consequence  of  external 
injury,  without  any  dilatation  of  the  vessel,  or  degeneration  of  its  tunics; 
and,  although  there  frequently  is,  as  just  stated,  more  or  less  concomitant 
pulsation  in  the  part,  yet  this  does  not  any  more  entitle  it  to  be  regarded  as 
an  aneurism  than  it  would  if  the  effused  fluid  were  so  much  pus  or  serum. 

The  blood  which  is  effused  in  this  accident  usually  promptly  coagulates, 
and,  exerting  injurious  compression  upon  the  parts  with  which  it  is  in  con- 
tact, soon  excites  severe  inflammation,  which,  especially  in  persons  of  an 
irritable  constitution,  is  liable  to  assume  an  erysipelatous  character,  and  to 
terminate  in  suppuration,  ulceration,  and  even  gangrene.  The  pain  is  often 
intense,  depriving  the  patient  of  appetite  and  sleep,  and  making  rapid  inroads 
upon  the  system.  I  have  witnessed  cases  where,  from  the  excessive  distress 
thus  produced,  hectic  fever  soon  came  on,  and  life  was  placed  in  imminent 
peril. 

The  treatment  of  this  lesion  is  precisely  similar  to  that  which  is  necessary 
when  there  is  an  open  wound  ;  that  is,  the  artery  must  be  secured  promptly 
and  at  all  hazard,  and  the  coagulated  blood  thoroughly  evacuated.  The 
operation  is  often  one  of  great  embarrassment,  owing  to  the  confused  and 
displaced  condition  of  the  parts,  and  the  difficulty  which  is  sometimes  expe- 
rienced in  finding  the  injured  vessel,  which  is  not  unfrequently  lost  in  the 
midst  of  the  coagulated  blood.  A  large  incision  is  generally  required,  and 
two  ligatures  must  be  applied,  one  above  and  the  other  below  the  wound  in 
the  vessel,  precisely  as  in  ordinary  cases,  the  object  being  to  prevent  hemor- 
rhage by  the  recurrent  circulation.  As  a  preliminary  step,  the  brachial  artery 
is  compressed  in  the  middle  of  the  arm  by  the  finger  or  tourniquet,  and  after 
the  operation  is  over,  the  limb  is  wrapped  up  in  warm  water-dressing,  medi- 
cated with  laudanum  and  acetate  of  lead,  or  laudanum  and  alcohol,  to  favor 
the  reduction  of  inflammation. 


SECT.  Ill COLLATERAL  CIRCULATION. 

Among  the  more  interesting  phenomena  that  occur  after  the  deligation  of 
the  larger  arteries,  not  the  least  curious  and  important  is  the  manner  in  which 
the  circulation  is  carried  on  and  maintained  in  the  structures  beyond  tin 
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of  the  ligature.  A  long  time  elapsed  after  the  discovery  of  the  ligature  be- 
fore surgeons  could  be  induced  to  believe  that  such  an  operation  could  be 
performed  in  the  continuity  of  a  limb  without  endangering  the  parts  below 
by  gangrene,  in  consequence  of  the  sudden  abstraction  of  their  accustomed 
supply  of  blood.  Chance  gradually  led  to  the  correction  of  this  apprehen- 
sion, which,  however,  is  not  without  some  foundation,  as  is  proved  by  the 
fact  that  the  procedure  is  occasionally  followed,  even  at  the  present  day,  in 
the  hands  of  the  most  scientific  surgeons,  by  loss  of  limb  and  life.  Cases  had 
been  observed,  from  time  to  time,  of  the  obliteration  of  the  largest  arterial 
trunks  by  fibrinous  concretions,  and  yet  it  was  perfectly  certain  that  the  struc- 
tures in  the  distal  portions  of  the  extremity  had  retained  their  normal  growth, 
no  difference  being  discoverable  between  them  and  those  of  the  opposite  side. 
Such  a  result,  it  was  obvious,  could  only  have  been  brought  about  by  an 
enlargement  of  the  collateral  vessels,  thus  enabling  them  to  keep  up  the  nor- 
mal supply  of  blood,  after  the  obstruction  of  the  main  artery.  A  number  of 
instances  had  been  noticed  of  complete  closure  of  the  aorta,  both  in  its  tho- 
racic and  abdominal  divisions,  without  any  apparent  detriment  of  any  kind, 
either  proximate  or  remote.  These  facts,  the  fruits  of  the  cultivation  of  mor- 
bid anatomy,  were  eminently  suggestive,  and  we  accordingly  find  that  they 
gradually  paved  the  way  for  some  of  the  most  daring  feats  in  surgery.  The 
original  trials  with  the  ligature  upon  the  principal  arteries  in  the  continuity 
of  the  limbs  were  highly  gratifying,  as  tending  to  show  that,  although  the 
distal  structures  were  temporarily  deprived  of  their  accustomed  supply  of 
blood,  yet  this  occurrence  did  not  sufficiently  interfere  with  their  vitality  to 
cause  gangrene,  the  circulation  being  speedily  re-established  through  the 
collateral  routes.  The  process  employed  by  nature  in  effecting  this  object 
has  been  demonstrated,  in  repeated  instances,  by  dissection  of  the  parts  at 
variable  periods  after  they  had  been  subjected  to  operation. 

The  moment  a  large  artery,  as,  for  example,  the  femoral,  is  tied,  the  blood 
is  obliged  to  seek  new  channels  for  its  transmission  to  the  distal  portion  of 
the  limb.  For  this  purpose  it  passes  on  in  every  direction,  entering  every 
vessel,  both  large  and  small,  into  which  it  can  find  access.  This,  however, 
does  not  occur  all  at  once,  but  gradually;  for  as  the  arteries  which  are  to 
carry  on  this  collateral  circulation,  as  this  arrangement  is  termed,  are  com- 
paratively small,  some  time  is  necessary  to  prepare  them  for  the  reception 
and  accommodation  of  the  increased  flow  of  blood.  In  fact,  they  are  com- 
pelled to  submit  to  a  species  of  preliminary  dilatation,  their  tonicity  being 
such  as  rather  to  resent  its  encroachment  than  to  yield  to  its  effects.  This  is 
the  case  both  with  the  branches  that  are  detached  from  the  sides  of  the  vessel 
above  the  seat  of  the  ligature  and  with  the  capillaries  of  the  various  tissues 
entering  into  the  composition  of  the  limb,  which,  immediately  after  such  an 
event,  always  play  an  important  part  in  maintaining  the  distal  circulation. 
Hence,  for  some  time  after  the  operation,  the  quantity  of  blood  below  the 
point  of  obstruction  is  necessarily  considerably  less  than  in  the  normal  state, 
as  is  demonstrated  by  the  cold  and  pallid  state  of  the  integuments,  the  de- 
fective sensibility,  and  the  loss  of  muscular  power,  which  is  occasionally  so 
great  as  to  deprive  the  patient  of  motion  in  the  affected  member.  The  dimi- 
nution of  temperature  is  liable  to  a  good  deal  of  variation,  but  in  general  it 
amounts  to  several  degrees,  and  hence  the  surgeon  is  often  obliged  to  employ 
artificial  heat.  Gradually,  however,  as  the  circulation  increases  in  vigor,  the 
temperature  returns  to  the  natural  standard,  and  in  many  cases  even  exceeds 
it,  owing  to  the  enlargement  and  inordinate  activity  of  the  cutaneous  capil- 
laries, although  such  an  occurrence  is  usually  of  short  duration. 

An  instance  occasionally  occurs  in  which  there  is  either  no  change  of 
temperature  at  all  from  this  cause,  or  where  it  is  so  very  slight  as  to  be 
hardly  perceptible.      Such  a  phenomenon  is   most  apt  to  happen  in  old 
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aneurisms,  where,  owing  to  the  obstruction  in  the  artery  connected  with  the 
tumor,  the  anastomosing  vessels  have  had  time  to  become  enlarged  prior  to 
the  application  of  the  ligature,  so  that  the  operation  exerts  little,  if  any 
influence,  upon  the  circulation  in  the  distal  portion  of  the  limb,  as  it  neces- 
sarily must  in  recent  cases  of  that  disease,  and  also  in  wounds  of  the  arteries, 
in  which  no  such  opportunity  is  afforded  for  an  increase  in  the  size  of  the 
collateral  channels. 

Coincident  with  this  effort  on  the  part  of  the  affected  structures  to  establish 
the  collateral  circulation,  there  is  generally  a  feeling  of  uneasiness,  if  not  of 
actual  pain,  of  a  burning  or  tingling  character,  obviously  occasioned  by  the 
compression  which  the  enlarged  and  distended  vessels  exert  upon  the  neigh- 
boring nerves.  Usually,  however,  this  effect  is  of  short  duration,  as  the 
nerves  soon  accommodate  themselves  to  their  new  relations.  After  some 
time,  the  parts  gradually  recover  their  natural  functions,  all  disagreeable 
sensations  vanish,  the  muscles  increase  in  vigor,  and  the  process  of  nutrition 
proceeds  apparently  as  well  as  it  did  prior  to  the  deligation  of  the  vessel. 

Although  such  is  the  ordinary  course  of  events  after  the  main  artery  of  a 
limb  has  been  tied,  yet  important  exceptions  are  occasionally  met  with. 
Thus,  it  now  and  then  happens  that  the  circulation  remains  extremely  languid 
for  an  unusual  length  of  time,  perhaps  for  a  number  of  days,  if  not  several 
weeks,  the  anastomosing  branches  being  seemingly  incapable  of  enlarging  to 
a  sufficient  extent  to  convey  an  adequate  supply  of  blood  to  the  affected 
structures ;  the  extremity  is,  consequently,  cold,  heavy,  numb,  and  of  a  red- 
dish or  purplish  hue,  from  passive  congestion  of  the  capillaries,  and  is  moved 
with  pain  and  difficulty.  A  struggle  is  evidently  going  on  between  nature 
and  disease,  in  which  the  latter  but  too  often  comes  off  victoriously  ;  the  limb 
either  falling  into  gangrene  without  the  occurrence  of  reaction,  or,  reaction 
taking  place,  it  is  overpowered  by  the  resulting  inflammation.  Finally, 
occur,  although,  fortunately,  very  unfreqnently,  in  which  the  parts  remain 
permanently  weak  and  crippled;  the  muscles  are  soft  and  flaccid,  the  adipose 
tissue  is  absorbed,  and  the  integuments  are  habitually  cold  and  congested ; 
the  circulation  having  never  attained  the  normal  standard  after  the  operation. 

It  is  worthy  of  notice  that  gangrene,  from  defective  circulation,  is  much 
less  liable  to  occur  after  the  ligation  of  an  artery,  in  the  continuity  of  a  limb, 
in  wounds  than  in  aneurism.  This  fact,  at  all  events,  is  clearly  deducible 
from  the  statistical  tables  of  Dr.  Norris,  from  which  it  appears  that  in  seven- 
teen cases  iu  which  the  femoral  artery  was  secured  on  account  of  recent 
injuries  and  different  tumors,  gangrene  did  not  occur  in  a  single  one,  whereas 
this  result  was  witnessed  in  thirty-one  cases  out  of  two  hundred  and  four  in 
which  the  operation  was  performed  for  the  cure  of  aneurism.  May  not  the 
cause  of  this  disparity  be  the  compression  which  the  tumor  in  this  disease 
exerts  upon  the  neighboring  structures,  thereby  obstructing  the  circulation 
in  the  distal  portion  of  the  limb,  and  at  the  same  time  seriously  embarrassing 
the  functions  of  the  nerves  ?  I  presume  that  this  result  is  very  materially 
influenced  by  the  nature  of  the  wound,  necessitating  the  deligation  of  the 
artery.  If,  for  example,  the  parts  are  extensively  divided  transversely,  or 
very  obliquely,  so  as  to  destroy  the  continuity  of  a  large  number  of  its  more 
important  branches  in  the  immediate  vicinity  of  the  wound,  gangrene  will  be 
much  more  likely  to  occur  than  under  opposite  circumstances,  in  which  the 
neighboring  vessels  being  but  little  injured,  the  blood  will  easily  find  its  way 
into  the  distal  structures,  thus  affording  them  the  requisite  supply  not  only 
for  the  preservation  of  their  vitality  but  also  for  the  maintenance  of  their 
nutrition. 

Although  the  capillaries  are  greatly  instrumental  in  carrying  on  the  circu- 
lation in  the  distal  portion  of  the  limb,  immediately  after  the  deligation  of 
its  main  artery,  yet  their  agency  is  really  merely  of  a  temporary  character, 
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ceasing  with  the  establishment  of  the  collateral  circulation,  properly  so  called, 
as  developed  by  the  larger  arterial  branches  in  the  vicinity  of  the  ligature. 
These  arterial  branches  are  occasionally  given  off  by  the  affected  artery  itself, 
but  most  commonly  they  arise  from  some  neighboring  trunks.  Thus,  when 
the  superficial  femoral  is  tied  high  up,  the  collateral  circulation  is  established 
through  the  agency  mainly  of  the  profunda,  whose  branches  inosculate  with 
the  articular,  which  are  offsets  of  the  popliteal.  In  ligation  of  the  brachial, 
the  blood  is  transmitted  to  the  forearm  and  hand  by  the  communications 
naturally  existing  between  the  anastomotic  and  profunda  arteries,  branches 
of  the  affected  vessel,  and  the  recurrent  branches  of  the  radial  and  ulnar,  in 
which  the  brachial  terminates.  In  ligation,  on  the  contrary,  of  the  common 
carotid,  the  circulation  of  the  corresponding  side  of  the  head  and  neck  is 
kept  up  mainly  by  the  communications  between  the  occipital  and  deep  cer- 
vical arteries. 

It  has  been  noticed,  as  an  interesting  physiological  fact,  that  the  anasto- 
motic arteries,  before  they  unite  with  each  other, 
separate  into  several  branches,  often  as  many  as 
three  or  four,  so  as  to  form  a  kind  of  circle,  as  if 
Dature  were  particularly  anxious  to  guard  against 
any  risk  that  might  otherwise  occur  to  the  collateral 
circulation  from  accident  or  disease. 

However  established,  the  collateral  vessels  gra- 
dually augment  in  size,  until,  at  length,  their  united 
capacity  is  fully  equal  to  that  of  the  obliterated 
trunk,  as  in  fig.  230,  whatever  may  have  been  its 
size.  There  are,  of  course,  as  already  stated,  excep- 
tions, but  they  are,  probably,  much  less  frequent 
than  is  generally  imagined.  A  highly  interesting 
case,  beautifully  illustrative  of  the  present  topic, 
occurred,  some  years  ago,  in  the  practice  of  Dr. 
Francis  West,  of  this  city,  by  whom  the  particulars 
have  been  published  in  the  second  volume  of  the 
Transactions  of  the  College  of  Physicians  of  Phila- 
delphia. The  patient,  who  was  a  stout,  athletic 
man,  aged  thirty-two,  died  suddenly  from  rupture 
of  an  aneurism  of  the  thoracic  aorta.  On  dissection, 
it  was  found  that  this  vessel  was  entirely  obliterated, 
just  beyond  the  remains  of  the  arterial  duct,  its  coats 
having  a  constricted  appearance,  as  if  they  had  been 
embraced  by  a  tightly-drawn  ligature.  Everywhere 
else,  excepting  at  the  place  of  aneurism,  the  aorta 
was  perfectly  natural.  All  the  branches  of  the  sub- 
clavian arteries  were  much  increased  in  size;  and 
the  internal  mammary  and  epigastric,  which  served 
to  keep  up  the  connection  of  the  circulation  above 
and  below  the  seat  of  the  stricture,  were  fully  as 
large  as  the  external  iliac,  the  former  having  coursed 
along  the  walls  of  the  chest  in  a  very  tortuous  man- 
ner. As  no  tumor  was  discovered  at  the  seat  of  the 
obliteration,  Dr.  West  was  unable  to  determine 
whether  the  disease  was  the  result  of  accident  or  of 
a  congenital  vice.  Be  this  as  it  may,  the  case  affords 
an  admirable  illustration  of  the  manner  in  which  the 
collateral  circulation  is  carried  on  after  the  interrup- 
tion of  the  column  of  blood  in  such  an  immense  vessel  as  the  aorta. 

The  collateral  circulation  is  not  developed  with  equal  facility  at  all  periods 
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of  life,  or  under  all  circumstances;  it  is  most  readily  established  in  young 
subjects,  in  whom  the  arteries,  besides  being  very  active,  enjoy  a  high  degree 
of  elasticity  and  pliancy,  well  adapted  for  such  an  enterprise.  In  old  persons, 
on  the  contrary,  the  functional  activity  of  these  vessels  is  often  much  impaired, 
many  of  the  small  branches  are  obliterated,  and  their  coats  are  extremely 
liable  to  earthy  deposits,  converting  them  into  firm,  rigid  tubes,  ill  qualified 
for  the  discharge  of  their  duties.  In  many  cases,  loss  of  blood,  ill-health,  or 
defective  vital  power,  seriously  interfere  with  the  development  of  the  col- 
lateral circulation. 

Finally,  the  collateral  circulation  may  be  too  active.  Such  an  event  is 
not  likely  to  happen  when  the  main  artery  of  a  limb  is  tied  on  account  of 
hemorrhage  from  a  wound,  but  its  occurrence  is  by  no  means  uncommon  in 
aneurism,  and  is  then  apt  to  be  followed  by  a  return  of  the  circulation  and 
pulsation  in  the  tumor,  in  consequence  of  the  activity  of  the  anastomosing 
branches,  which  thus  continue  to  feed  the  sac,  and  perhaps  effectually  oppose 
the  cure. 


SECT.  IV. — HEMORRHAGIC  DIATHESIS. 

The  hemorrhagic  diathesis  is  that  peculiar  state  of  the  system  in  which, 
generally  from  some  slight  traumatic  cause,  there  is  a  strong  tendency  to  an 
inordinate  discharge  of  blood.  Persons  who  are  laboring  under  this  consti- 
tutional infirmity  are  often  placed  in  imminent  jeopardy  by  the  most  insig- 
nificant scratch,  puncture,  or  incision,  which,  under  ordinary  circumstances, 
would  hardly  emit  more  than  a  few  drops  of  blood.  Occasionally  the  cause 
of  the  bleeding  is  the  accidental  rupture  of  some  of  the  smaller  vessels  of  the 
mucous  membrane,  as,  for  example,  that  of  the  nose,  lungs,  rectum,  or  urinary 
bladder.  The  extraction  of  a  tooth  is  sometimes  followed  by  this  form  of 
hemorrhage.  I  recollect  one  case  in  which  death  was  produced  in  this  way ; 
and  another  where  the  bleeding,  having  persisted  for  nearly  four  days,  gave 
rise  to  severe  exhaustion  and  great  apprehension  respecting  the  safety  of  the 
patient.  Many  years  ago  I  lost  a  child,  six  months  old,  from  hemorrhage 
consequent  upon  lancing  the  gums  over  the  upper  central  incisors,  which 
were  nearly  ready  to  protrude ;  he  was  affected  at  the  time  with  cholera,  but 
previously  to  that  he  had  always  been  remarkably  healthy.  The  bleeding 
commenced  in  less  than  twenty-four  hours  after  the  operation,  and  continued, 
despite  all  that  could  be  done  for  his  relief,  until  the  end  of  the  fifth  day, 
when  he  died  completely  exhausted.  A  short  time  before  he  expired,  hemor- 
rhagic spots  appeared  on  different  parts  of  the  body,  and  blood  began  to  be 
discharged  from  the  bowels.  In  1857,  I  operated  for  strabismus  upon  a 
young  gentleman  who  possessed  this  peculiarity  ;  the  division  of  the  internal 
straight  muscle  was  followed  by  an  oozing  of  blood,  which  continued,  nearly 
constantly,  for  the  greater  part  of  a  fortnight,  when,  the  wound  being  almost 
healed,  the  bleeding  ceased. 

The  blood  in  this  variety  of  hemorrhage  oozes  from  the  injured  part,  as 
water  oozes  from  a  sponge  ;  it  does  not  spirt  out  in  jets,  as  when  it  comes 
from  an  artery,  or  in  a  continuous  stream,  as  when  it  proceeds  from  a  vein. 
Its  color  is  neither  scarlet  nor  black,  but  intermediate  between  the  two ;  it 
generally  partially  coagulates  when  it  is  received  into  a  vessel,  but  rarely 
does  so  while  it  is  in  contact  with  the  living  surface. 

This  affection  has  occasionally  been  noticed  in  several  members  of  the  same 
family.  In  a  remarkable  case,  reported  by  the  late  Dr.  John  A.  Swett,  of 
New  York,  it  existed  in  all  the  children,  eighteen  in  number.  All  except 
one  had  died  from  this  cause,  and  he  was  suffering  under  profuse  hemorrhage 
of  the  nose  and  rectum.     Twelve  sisters  died  before  the  age  of  twelve  from 
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bleeding  of  the  uterus  ;  two  of  the  brothers  had  falleu  victims  to  traumatic 
hemorrhage. 

Mr.  Wardrop  gives  a  curious  case  in  which  this  peculiarity  was  hereditary. 
The  patient  was  a  boy,  in  whom  the  hemorrhagic  tendency  displayed  itself 
when  he  was  scarcely  two  months  old.  On  several  occasions,  he  nearly  lost 
his  life  from  the  most  insignificant  wounds.  His  brother,  twenty-two  years 
old,  was  frequently  afflicted  in  a  similar  way.  Of  his  five  uncles,  not  one  was 
free  from  this  predisposition,  three  died  from  the  division  of  the  fra^num  of 
the  tongue,  and  one  from  the  extraction  of  a  tooth;  while  the  other,  although 
he  suffered  from  the  same  disease,  finally  died  from  some  other  cause.  His 
two  aunts  exhibited  no  signs  of  this  diathesis  ;  but,  what  is  singular,  all  the 
male  branches  of  their  families,  excepting  one,  were  thus  affected. 

A  still  more  remarkable  case  has  been  reported  by  Dr.  Hughes,  of  Ken- 
tucky. The  predisposition  here  was  associated  with  a  rheumatic  diathesis, 
and  was  satisfactorily  traced  as  far  back  as  five  generations.  It  was  confined 
exclusively  to  the  male  branches  of  the  different  families ;  but  the  females, 
nevertheless,  invariably  transmitted  it  to  their  offspring.  Many  of  the  indi- 
viduals died  in  infancy  and  childhood,  death  resulting,  in  some,  from  the  cut 
of  the  lancet ;  in  some,  from  accidental  wounds ;  in  some,  from  internal  he- 
morrhage;  and  in  two,  simply  from  the  application  of  blisters,  the  vesicles 
being  filled  with  blood  instead  of  water. 

Of  the  immediate  causes  of  the  hemorrhagic  diathesis,  we  are  completely 
ignorant.  Whatever  they  may  be,  it  is  evident  that  they  are  deeply  engrafted 
in  the  constitution,  as  is  proved  by  the  fact,  first,  that  it  generally  shows  itself 
at  a  very  early  age ;  secondly,  that  it  often  occurs  in  several  members  of  the 
same  family ;  and  thirdly,  that  it  is  sometimes  hereditary.  The  immediate 
causes  seem  to  be  two  :  first,  a  want  of  coagulating  power  in  the  fibrin  of  the 
blood ;  and,  secondly,  an  imperfectly  organized  state  of  the  capillary  vessels, 
which  are  the  immediate  seat  of  the  hemorrhage. 

If  one  were  inclined  to  speculate  in  regard  to  the  cause  of  this  defective 
coagulating  property  of  the  blood,  it  would  be  easy  to  find  it  in  an  insufficient 
supply  of  nervous  power,  upon  the  presence  of  which,  as  is  well  known,  the 
vitality  of  this  fluid  essentially  depends.  Whatever  has  the  effect  of  weak- 
ening this  influence,  proportionally  interferes  with  the  concretion  of  the 
blood,  both  as  it  circulates  through  the  body  and  after  its  removal  by  vene- 
section. The  fact  that  the  blood  remains  fluid  in  those  who  are  suddenly 
destroyed  by  lightning,  has  long  been  familiar  to  practitioners.  Similar 
phenomena  occur  when  a  person  is  killed  by  a  blow  on  the  stomach,  by  prussic 
acid,  the  poison  of  the  rattlesnake,  excessive  bodily  fatigue,  or  violent  agita- 
tion of  the  mind.  Certain  diseases,  as  Asiatic  cholera,  plague,  and  malignant 
fevers,  produce  the  same  effect.  It  has  been  satisfactorily  ascertained  that, 
when  the  pneumogastric  nerves  are  tied  in  animals,  the  blood  loses  its  pro- 
perty of  coagulating,  the  coloring  matter  at  the  same  time  separating  from 
the  fibrin,  and  assuming  an  unusually  black  color. 

But  in  all  these  cases,  the  loss  of  nervous  power  is  sudden,  and  hence  it  is 
easy  to  perceive  how  it  should  influence  the  coagulation  of  the  blood.  In 
persons  laboring  under  the  hemorrhagic  diathesis,  on  the  contrary,  the  blood 
is  generally  habitually  indisposed  to  coagulate,  so  that  they  are  more  or  less 
liable  to  bleeding  whenever  they  experience  any  injury,  however  slight.  The 
analogy,  then,  between  these  different  states  of  the  system  is  exceedingly  re- 
mote, and  can,  indeed,  hardly  be  said  to  be  established.  Its  force,  moreover, 
is  weakened  by  the  fact  that  the  subjects  of  the  hemorrhagic  diathesis  gene- 
rally enjoy  as  good  health,  and  as  much  vigor  of  constitution,  as  those  who 
are  free  from  it.  To  say  that  such  persons  are  constantly  laboring  under  a 
want  of  nervous  fluid,  is  to  affirm  that  they  are  imperfectly  organized,  and 
deficient  in  genuine  nerve-power ;  circumstances  which,  if  true,  remain  to  be 
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proved.  I  am  not  aware  that  any  experiments  have  been  made  tending  to 
show  that  the  blood  in  the  hemorrhagic  diathesis  is  deficient  in  fibrin  ;  such 
observations  might  be  easily  instituted,  and  they  could  hardly  fail  to  throw 
important  light  upon  the  pathology  of  this  peculiar  affection. 

The  other  appreciable  element  in  the  pathology  of  the  hemorrhagic  dia- 
thesis is  the  want  of  contractility  on  the  part  of  the  capillary  vessels.  It 
has  been  supposed  that  this  is  due  to  the  absence  of  the  middle  tunic  of  these 
vessels  ;  but  such  a  deficiency  must  necessarily  be  a  matter  of  inference  rather 
than  of  observation,  and  I  am  not  aware  that  any  one,  whose  opinion  is  enti- 
tled to  much  weight,  any  longer  holds  such  a  view.  That  there  is  a  want  of 
tone  in  the  capillaries  is  certain,  but  how  this  is  brought  about,  or  in  what  it 
consists,  is  still  a  subject  of  conjecture. 

The  prognosis  of  this  form  of  hemorrhage  is  generally  not  very  favorable, 
particularly  when  it  is  of  a  hereditary  nature,  in  which  event  it  is  extremely 
liable  to  prove  fatal.  In  the  case  related  by  Swett,  seventeen  out  of  eighteen 
members  of  a  family  thus  affected  had  perished,  and  the  survivor  himself  had 
repeatedly  suffered  from  severe  bleeding  iu  different  parts  of  the  body.  In 
the  case  of  Hughes,  in  which  the  diathesis  prevailed  in  not  les6  than  five 
generations,  nearly  every  individual  died  from  hemorrhage  ;  many  of  them  in 
infancy  and  childhood. 

In  the  treatment  of  the  hemorrhagic  diathesis,  two  indications  are  pre- 
sented :  the  first  is  to  promote  the  coagulability  of  the  blood  ;  the  second,  to 
increase  the  contractile  power  of  the  capillary  vessels.  In  addition  to  these, 
it  will  be  necessary,  if  a  good  deal  of  blood  has  already  been  lost  when  the 
surgeon  is  called  to  the  case,  to  support  the  system  by  tonics  and  a  nutritious 
diet. 

The  first  of  these  objects  is  best  fulfilled  by  the  judicious  use  of  acetate  of 
lead  and  opium,  the  former  of  which  seems  to  exert  a  direct  influence  upon 
the  coagulability  of  the  blood,  while  the  latter  affords  important  aid  in  eon- 
trolling  the  action  of  the  heart,  generally  rendered  turbulent  by  the  bleeding 
and  the  patient's  mental  anxiety.  The  dose  of  the  salt  should  vary  from  half 
a  grain  to  a  grain  and  a  half,  every  two,  three,  or  four  hours,  according  to 
the  tolerance  of  the  stomach  and  the  amount  of  hemorrhage,  and  should 
contain  at  least  one  grain  of  opium,  or  its  equivalent  of  acetate  of  morphia. 
If  heat  and  dryness  of  skin  exist,  a  small  quantity  of  antimony  or  ipecacuanha 
may  be  added  to  each  dose,  to  produce  perspiration.  Severe  depression, 
however,  must  be  vigilantly  guarded  against.  If  there  be  much  cardiac  ac- 
tion, tincture  of  aconite  or  veratrum  viride  should  be  given,  its  effects  upon 
the  system  being  carefully  watched.  Whatever  else  be  done,  it  is  of  para- 
mount importance,  in  every  case,  to  control  and  quiet  the  heart's  action. 

To  increase  the  contractility  of  the  capillary  vessels,  which  is  the  next  indi- 
cation, provided  this  has  not  been  effected  by  the  acetate  of  lead,  recourse 
must  be  had  to  tonics  and  nutritious  diet.  Of  the  former,  one  of  the  best 
articles,  according  to  my  observation,  is  the  tannate  of  iron,  either  alone  or 
in  union  with  qninine,  in  doses  varying  from  two  to  five  grains,  administered 
every  two,  three,  or  four  hours,  in  pill  form.  The  diet  should  be  light,  non- 
stimulant,  and  nourishing,  and  moderate  use  should  be  made  of  milk  punch, 
toddy,  or  wine.  In  general,  these  measures  will  be  borne,  having  a  tendency 
rather  to  quiet  the  action  of  the  heart  than  to  occasion  undue  excitement. 
Tranquillity  of  mind  and  body  is  of  paramount  importance,  and  must,  there- 
fore, not  be  neglected. 

Purgative  medicines  will  usually  prove  highly  serviceable,  both  as  cvacu- 
ants,  as  counter-irritants,  and  as  restorers  of  the  secretions,  which  are  nearly 
always  much  disordered  in  this  variety  of  hemorrhage.  Estimating  tKese 
remedies  at  their  real  value,  I  am  satisfied  that  they  are  entitled  to  the 
highest  rank  in  the  treatment  of  this  affection  ;  they  must  not,  however,  be 
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carried  too  far,  otherwise  they  may  induce  irritability  of  the  heart,  and  thus 
do  harm  instead  of  good.  If  the  patient  be  plethoric,  he  may  take  sulphate 
of  magnesia,  which  is  particularly  appropriate  under  such  circumstances,  on 
account  of  its  chemical  action  upon  the  blood  ;  or,  what  will  generally  be 
better,  especially  when  there  is  marked  derangement  of  the  secretions,  a  full 
dose  of  calomel  and  compound  extract  of  colocynth. 

If  the  bleeding  be  attended  with  fever,  or  with  heat  and  dryness  of  the  sur- 
face, recourse  must  be  had  to  diaphoretics,  as  antimony  and  morphia,  or  the 
neutral  mixture,  aided  by  tepid  ablutions.  Coldness  of  the  extremities  must 
be  relieved  by  hot  mustard  baths. 

It  need  hardly  be  added,  that  the  sooner  these  constitutional  measures  are 
carried  into  effect,  the  more  likely  will  they  be  to  prove  efficient  in  arresting 
the  hemorrhage  ;  the  longer  the  bleeding  has  lasted,  or  the  greater  the 
amount  of  blood  that  has  been  lost,  the  more  difficult  will  it  be  to  arrest  the 
disease  and  prevent  its  downward  tendency.  Moreover,  a  proper  plan  of 
treatment  having  been  selected,  it  should  be  diligently  persisted  in  until  it  is 
capable  of  exerting  its  beneficial  influence,  and  not  be  constantly  varied,  as 
is  so  often  the  case  in  the  hands  of  the  timid  and  inexperienced  ;  it  being 
never  forgotten  that  some  time  must  necessarily  elapse,  in  such  a  case,  before 
the  system  can  be  favorably  impressed  by  any  measures,  however  judicious  or 
energetic. 

The  topical  treatment  is  often  of  paramount  importance.  When  the 
hemorrhage  proceeds  from  a  wound,  the  affected  structures  should,  if  possi- 
ble, be  included  in  a  firm  ligature.  For  this  purpose,  the  twisted  suture  may 
be  used ;  or,  if  this  be  impracticable,  systematic  compression  may  be  made 
by  means  of  a  graduated  compress  and  roller,  the  surface  of  the  wound  having 
previously  been  dried,  so  as  to  allow  the  lint  to  come  directly  in  contact  with 
the  bleeding  orifices  of  the  divided  vessels.  The  efficacy  of  the  compression 
will  sometimes  be  increased  by  the  use  of  a  piece  of  tinder,  placed  upon  the 
raw  surface,  or  by  soaking  the  lint  in  a  saturated  solution  of  alum.  Per- 
chloride  and  persulphate  of  iron  may  also  be  tried,  though  their  efficacy  has 
been  greatly  overrated  as  anti-hemorrhagics.  Occasionally,  the  application 
of  pounded  ice  will  restrain  the  bleeding  more  effectually  than  anything  else. 
Rubbing  the  wound  freely  with  nitrate  of  silver  or  sulphate  of  copper  is 
sometimes  useful.  The  actual  cautery,  the  Vienna  paste,  and  the  different 
acids,  have  all  been  recommended  when  the  hemorrhage  resists  the  more 
ordinary  measures :  but  the  objection  to  them  is  that,  when  the  eschar  drops 
off,  and  frequently  even  before,  the  bleeding  is  apt  to  recur  with  increased 
violence.  Finally,  when  the  blood  proceeds  from  the  nasal  cavity,  uterus,  or 
rectum,  the  most  efficient  adjuvant  will  be  the  tampon. 


SECT.  V. — DISEASES  OF  THE  ARTERIES. 

The  arteries  are  liable  to  inflammation,  acute  and  chronic,  suppuration, 
softening,  ulceration,  and  various  kinds  of  transformations. 

1.    ACUTE  INFLAMMATION. 

Acute  arteritis  is  generally  induced  by  external  injury,  or  by  an  extension 
of  disease  from  the  adjoining  structures.  Nevertheless,  it  occasionally  exists 
as  an  idiopathic  affection,  or  comes  on  without  any  assignable  cause,  chiefly 
in  persons  of  a  gouty  or  rheumatic  predisposition,  from  the  age  of  thirty  to 
fifty.  Restricted,  in  the  majority  of  instances,  to  one  or  more  of  the  larger 
trunks,  it  not  unfrequently  involves  the  smaller  branches,  and  sometimes  even 
the  capillaries.  Occasionally,  the  disease  appears  to  pervade  nearly  the  whole 
arterial  system. 
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When  arising  spontaneously,  the  disease  usually  begins  in  the  interna] 
membrane  and  subserous  cellular  tissue,  from  which  it  gradually  spreads  to 
the  other  tunics ;  the  reverse  happening  when  it  is  induced  by  external  violence. 
The  anatomical  characters  of  acute  arteritis  are  redness,  opacity,  rugosity, 
and  softening  of  the  lining  membrane,  with  an  engorged,  lacerable,  and 
thickened  state  of  the  outer  and  middle  coats.  When  the  inflammation  is 
severe,  the  parietes  of  the  affected  artery  are  generally  remarkably  pulpy,  and 
so  much  diminished  in  consistence  as  to  be  easily  torn  or  divided  by  the  liga- 
ture. The  nutrient  vessels  are  loaded  with  blood,  and  often  exhibit  a  real 
varicose  aspect,  their  ultimate  twigs  ending  apparently  in  the  subserous  cel- 
lular substance.  With  regard  to  the  redness  of  the  internal  membrane,  it  is 
liable  to  considerable  diversity  ;  generally  speaking,  it  occurs  in  small  patches, 
which  are  diffused  over  a  considerable  extent  of  surface,  and  which  vary  in 
diameter  between  that  of  a  split  pea  and  a  five-cent  piece.  In  intensity,  it 
ranges  from  a  light  pink  to  a  deep  scarlet,  through  numerous  intermediate 
shades  of  lilac  and  purple.  In  some  instances  the  redness  is  uniform.  With 
this  change  of  color  are  always  associated  important  alterations  of  texture. 
The  inner  membrane,  losing  its  smoothness  and  polish,  assumes  a  rough, 
fleecy  aspect,  and,  owing  to  the  softened  state  of  the  subserous  cellular  tissue, 
is  easily  detached  from  its  natural  connections.  Globules  of  lymph,  either 
alone  or  blended  with  pus,  occasionally  adhere  to  its  inner  surface ;  and,  in 
the  larger  arteries,  it  is  not  uncommon  to  meet  with  well-developed  pseudo- 
membranes,  similar,  in  all  respects,  to  those  of  the  serous  textures.  The 
other  tunics  are  also  much  affected,  being  moist,  tumid,  friable,  and  trans- 
formed into  a  reddish,  homogeneous  mass,  almost  devoid  of  cohesive  power. 
Their  elasticity,  naturally  so  great,  is  partially  lost,  and  in  many  instances 
they  are  freely  infiltrated  with  serosity,  sanguinolent  fluid,  or  even  pure  pus. 
A  common  occurrence  is  the  formation  of  fibrinous  concretions,  closing  up 
the  caliber  of  the  affected  vessels. 

Suppuration  of  the  arteries  is  probably  more  frequent  than  is  commonly 
imagined.  The  matter  being  generally  formed  upon  the  inner  surface  of  the 
vessels,  is  soon  swept  away  by  the  circulating  current  which  is,  doubtless,  the 
reason  why  it  is  not  oftener  noticed  after  death.  Sometimes,  however,  it  is 
entangled  in  the  substance  of  the  false  membranes,  infiltrated  into  the  arterial 
tissues,  or  collected  into  small  abscesses  between  the  inner  and  middle  tunics. 
Arteritis  is  much  less  liable  to  terminate  in  suppuration  than  phlebitis,  in 
which  respect  the  one  resembles  inflammation  of  the  serous  membranes,  the 
other  of  the  mucous. 

The  arteries  are  almost  insusceptible  of  gangrene.  Their  conservative 
powers  are  certainly  very  great,  and  hence  they  often  escape  destruction  in 
the  midst  of  parts  that  are  perfectly  deprived  of  vitality.  In  such  cases,  their 
outer  surface  becomes  incrusted,  at  an  early  period  of  the  disease,  with  a  thin 
layer  of  fibrin  ;  and,  long  before  the  sloughs  begin  to  separate,  the  blood 
coagulates  in  their  interior,  thus  opposing  an  effectual  barrier  to  the  occur- 
rence of  hemorrhage. 

Softening  of  the  arteries  is  a  common  occurrence,  especially  in  the  smaller 
branches.  It  is  often  witnessed  in  organic  diseases  of  the  principal  viscera, 
and  is  a  frequent  attendant  upon  acute  inflammation,  cancerous  affections,  and 
the  application  of  the  ligature.  The  lesion  is  characterized,  as  the  name  in- 
dicates, by  a  diminution  of  the  cohesive  power  of  the  vessels,  the  coats  of 
which  are  rendered  friable,  spongy,  and  inelastic.  It  is  generally  accom- 
panied with  slight  tumefaction,  engorgement  of  the  capillary  vessels,  and 
effusion  of  serosity,  or  sanguinolent  fluid  into  the  interstitial  cellular  tie 

The  symptoms  of  acute  arteritis  are  generally  so  obscure  as  to  render  it 
extremely  difficult  to  distinguish  it,  especially  when  it  occurs  in  the  more 
deep-seated  vessels.     In  the  majority  of  cases,  the  attack  strongly  resembles 
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one  of  rheumatism.  The  most  reliable  phenomena,  in  a  diagnostic  point  of 
view,  are  excessive  pain  and  tenderness  along  the  course  of  the  affected  arte- 
ries, increased  by  pressure,  cough,  and  change  of  posture,  and  accompanied 
by  violent  and  tumultuous  throbbing,  which  is  sometimes  felt  over  the  greater 
portion  of  the  body,  and  may  often  be  easily  perceived  at  a  considerable  dis- 
tance. The  action  of  the  heart  is  much  increased  in  force  and  frequency,  the 
pulse  is  hard,  wiry  and  thrilling,  and  the  system  is  disturbed  by  irritative 
fever,  which  rapidly  assumes  an  asthenic  type.  When  the  disease  is  at  all 
extensive,  the  patient  soon  succumbs  under  its  influence,  the  immediate  cause 
of  death  being  either  exhaustion  from  the  violence  of  the  inflammation,  or 
from  the  formation  of  the  fibrinous  concretions  in  the  larger  arteries,  thereby 
arresting  the  circulation  in  some  of  the  more  important  organs. 

There  are  no  symptoms  denotive  of  suppuration,  ulceration,  or  softening 
of  the  arteries,  apart  from  those  of  acute  or  chronic  inflammation.  The  for- 
mation of  matter  would  probably  be  ushered  in  by  rigors,  followed  by  copious 
sweats,  hectic  irritation,  and  excessive  prostration,  but  the  occurrence  would 
hardly  be  of  so  marked  a  nature  as  to  serve  any  diagnostic  purpose. 

The  treatment  of  acute  arteritis  must  be  conducted  upon  general  antiphlo- 
gistic principles  ;  by  the  lancet,  purgatives,  and  antimonials,  if  the  patient 
be  young  and  plethoric,  or  by  a  conservative  course,  if  he  be  weak,  decrepit, 
or  exhausted  by  previous  suffering,  intemperance,  or  dissipation.  Aconite, 
veratrum,  or  colchicum  will  usually  form  valuable  additions  to  the  other 
means,  especially  if  they  be  combined  with  morphia,  which  is  so  necessary  to 
allay  pain  and  quiet  the  heart's  action.  If  the  disease  is  connected  with  a 
rheumatic  drathesis,  calomel  must  be  given,  in  full  and  frequently  repeated 
doses,  with  a  view  to  early  but  gentle  ptyalism.  Colchicum  will  also  prove 
useful  in  such  a  case.  The  most  suitable  topical  remedies,  when  the  affected 
arteries  are  superficial,  are  leeches,  iodine,  and  saturnine  lotions,  in  union 
with  laudanum. 

2.    CHRONIC  AFFECTIONS. 

The  most  common  chronic  affections  of  the  arteries  are  the  fibrous,  earthy, 
and  atheromatous  transformations,  which,  although  of  frequent  occurrence, 
are  chiefly  interesting  in  relation  to  the  influence  which  they  exert  upon  the 
production  of  spontaneous  aneurism.  It  is  for  this  reason,  therefore,  that 
they  should  be  carefully  studied.  These  transformations,  notwithstanding 
that  they  differ  from  each  other  widely  in  their  physical  and  chemical  proper- 
ties, possess  several  characters  in  common,  of  which  the  most  important  are, 
first,  that  they  are  met  with  almost  exclusively  in  elderly  subjects  ;  secondly, 
that  they  render  the  coats  of  the  vessels  brittle,  and  consequently  prone  to 
rupture ;  thirdly,  that  they  nearly  always  occur  in  association  with  each 
other;  and,  lastly,  that  they  usually  begin  in  the  cellular  tissue,  between  the 
inner  and  middle  tunics,  which,  however,  in  time,  commonly  participate  in 
the  degeneration. 

The  fibrous  transformation  is  characterized  by  the  appearance  of  small, 
hard,  firm  patches  beneath  the  serous  layer  of  the  arteries,  usually  isolated, 
but  sometimes  grouped  together,  of  no  definite  shape,  thin,  and  of  a  whitish, 
grayish,  or  pale  yellowish  aspect.  When  the  patches  are  numerous  or  unu- 
sually large,  they  convert  the  affected  arteries  into  firm,  inelastic  tubes.  The 
matter  which  gives  rise  to  this  transformation  is  originally  deposited  in  the 
form  of  fibrin,  which  gradually  assumes  the  properties  here  assigned  to  it. 

The  earthy  degeneration  is  most  common  in  old  subjects  after  the  sixtieth 
year;  it  usually,  however,  begins  to  form  as  early  as  the  forty-fifth,  and  cases 
of  it  have  been  observed  in  very  young  children.  Although  it  may  take  place 
in  any  of  the  arteries,  it  is  most  generally  met  with  in  the  aorta  and  its  larger 
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branches,  as  the  iliac,  femoral,  popliteal  and  innominate.  What  is  remark- 
able, and,  in  the  present  state  of  the  science,  altogether  inexplicable,  is,  that, 
while  the  artery  of  the  thigh  is  so  frequently  ossified,  the  humeral  artery  is 
seldom  affected.  Another  fact,  not  less  singular,  is  that  this  transformation 
is  comparatively  rare  in  the  female ;  a  fact  which  satisfactorily  accounts  for 
the  difference  in  the  relative  frequency  of  spontaneous  aneurism  in  the  two 
sexes.  We  occasionally  meet  with  an  instance  in  which  there  is  a  strong 
ossific  diathesis,  or  tendency  to  this  degeneration,  nearly  all  the  arteries  in 
the  body  being  converted  into  rigid  cylinders.  The  earthy  matter  is  deposited 
in  an  amorphous  form,  and  is  destitute  of  bone  corpuscles  ;  consisting  essen- 
tially of  phosphate  and  carbonate  of  lime,  in  combination  with  a  small  quan- 
tity of  albumen,  which  apparently  serves  as  its  matrix. 

The  calcareous  matter  exists  in  various  forms ;  sometimes  in  small  grains 
and  nodules,  now  in  scales,  plates,  and  patches,  and  now  in  complete  rings, 
which,  encircling  the  vessel,  convert  it  into  a  firm,  rigid,  in- 
Fig.  231.  flexible  tube,  completely  destitute  of  its  natural  attributes,  as 
seen  in  fig.  231.  The  inevitable  effect  of  these  changes,  which 
are  always  most  conspicuous  in  the  inner  coat,  is  to  render  the 
artery  abnormally  brittle,  and,  therefore,  ill  able  to  withstand 
the  pressure  of  its  contents. 

The  starting  point  of  this  deposit  is  the  subserous  cellular 
tissue,  whence  it  gradually  extends  to  the  substance  of  the 
inner  and  middle  tunics,  both  of  which  are  sometimes  com- 
pletely transformed  by  it.  It  is  rare  that  the  outer  coat  suffers 
from  it ;  such  a  change,  however,  is  not  impossible,  and  I  have 
seen  specimens  in  which  the  deposit  was  apparently  entirely 
restricted  to  it.  The  exciting  cause  of  the  calcareous  transfor- 
mation is  chronic  inflammation.  That  this  is  the  case  is  ren- 
dered clearly  manifest  by  the  fact  that  it  is  invariably  accom- 
panied by  more  or  less  thickening  and  induration  of  the  arterial 
tunics,  independently  of  those  produced  by  the  deposit  itself. 
The  atheromatous  deposit,  fig.  232,  now  usually  denominated 


Fig.  232. 


Atheromatous  deposits. 


Deposition  of 
calcareous  mat- 
ter. 


the  fatty  degeneration,  is,  I  believe,  very  rare  among  our  native 
inhabitants,  although  it  appears  to  be  sufficiently  common  in 
our  emigrants,  especially  the  Irish  and  English.  In  Europe, 
it  is  said  to  be  more  prevalent  in  Great  Britain  than  in  any 
other  country ;    a  fact   which   accounts   for   the  remarkable 
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frequency  with  which  aneurism  occurs  in  that  part  of  the  world.  How- 
ever this  may  be,  the  deposit  always  begins  in  the  subserous  cellular  sub- 
stance, generally  in  minute,  isolated  points,  not  larger  than  the  head  of  a 
pin,  of  a  pale  yellowish,  whitish,  or  brownish  color,  somewhat  greasy  to  the 
touch,  and  of  a  semi-concrete,  friable  consistence.  In  time,  many  of  these 
points,  or  dots,  coalesce,  and  so  form  irregular-shaped  patches,  which,  push- 
ing the  lining  membrane  before  them,  may  involve  the  whole  circumference  of 
the  tube,  and  extend  several  lines  or  even  inches  up  and  down  in  the  direc- 
tion of  its  length.  Having  remained  stationary  for  an  indefinite  period,  the 
deposit  manifests  a  disposition  to  softening  and  disintegration,  and  is  ulti- 
mately converted  into  a  curdy,  friable,  or,  more  properly  speaking,  a  pap-like 
substance,  possessing,  apparently,  all  the  properties  of  scrofulous  pus.  At 
this  stage  of  the  disease,  the  lining  membrane  is  often  elevated  into  small 
pustules,  or  little  abscesses,  which,  bursting,  discharge  their  contents  into 
the  blood,  thus  leaving  a  corresponding  number  of  ragged  and  irregular 
ulcers,  the  base  of  which  is  formed  by  the  middle  tunic. 

The  fatty  deposit  is  most  common  in  the  aorta,  particularly  its  thoracic 
portion,  near  the  origin  of  the  great  cervical  trunks.  Its  occurrence  is  almost 
peculiar  to  the  aged.  What  the  causes  are,  under  whose  influence  it  is  de- 
veloped, has  not  been  ascertained.  That  it  is  occasionally  connected  with 
imperfect  alimentation,  and  the  inordinate  use  of  ardent  spirits  is  unquestion- 
able, but  that  these  circumstances  are  essential  to  its  production,  as  some 
pathologists  contend,  is  what  we  cannot  admit;  because  the  disease,  as  is 
well  known,  has  been  frequently  witnessed  in  the  stoutest  and  most  temperate 
subjects,  a  fact  which  is  entirely  at  variance  with  such  a  conclusion. 

Under  the  microscope  the  atheromatous  matter  is  observed  to  consist  of 
albuminous  and  earthy  particles,  of  crystal- 
line plates  of  cholesterine,  of  an  imperfect 
fibrous  texture,  and  of  oil  globules.  The 
amount  of  fatty  substance  is  frequently  so 
great  that  it  imparts  a  greasy  stain  to  paper 
when  dried  on  it  by  heat.  The  minute  ap- 
pearances of  this  deposit  are  well  shown  in 
fig.  233. 

In  regard  to  the  different  transformations 
now  described,  there  are  no  remedies,  which, 
so  far  as  is  at  present  known,  are  capable  of 
exerting  any  influence  over  their  develop-       Fatt7  granules,  with  crystals  of  choie8- 

■nr,     ,  .    ,  ,  ,.  \  teriae,  from  atheromatous  deposits  in  the 

merit.     VVhat  treatment  might  accomplish,     aorta 

if   their   diagnosis   could   be    satisfactorily 

established,  is  an  interesting  problem  for  future  inquiry  to  solve.     To  speak 

of  administering  remedies  for  their  removal  when  we  are  unable  to  determine 

the  fact  of  their  existence  is  one  of  those  practical  refinements  which  are 

more  befitting  the  transcendentalist  and  the  idle  speculator  than  the  man  of 

sound  sense. 

Ulceration,  as  a  consequence  of  arteritis,  whether  acute  or  chronic,  is  sel- 
dom witnessed.  Manifesting  a  peculiar  predilection  for  the  larger  trunks,  it 
commonly  commences  in  the  serous  membrane,  from  which  it  gradually  ex- 
tends to  the  middle  and  outer  tunics  until  it  leads  to  complete  perforation. 
Such  a  termination,  however,  is  extremely  rare.  The  ulcers,  which  are  very 
irregular  in  respect  to  their  form,  vary  much  in  their  size,  number,  and  gene- 
ral characters.  At  times  they  are  very  small,  scarcely  exceeding  the  diameter 
of  a  mustard-seed  ;  but  they  may  be  as  large  as  a  split  pea,  a  five  cent  piece, 
or  even  a  guinea,  according  to  the  size  of  the  affected  tube.  Their  margins 
are  usually  ragged,  irregular,  and  considerably  elevated,  but  seldom  injected; 
their  bottom,  which  is  rough  and  uneven,  is  commonly  formed  by  the  middle 
vol.  i. — 46 
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tunic,  the  fibres  of  which  frequently  present  a  shreddy,  lacerated  appearance. 
In  many  instances,  the  erosions  look  like  so  many  fissures,  cracks,  or  chaps, 
with  sharp,  prominent,  and  irregular  borders.  This  form  of  the  disease  is 
ordinarily  dependent  upon  the  presence  of  calcareous  matter.  The  number 
of  ulcers  is  seldom  considerable,  though  in  a  few  rare  cases  the  inner  surface 
of  the  larger  trunks  has  been  found  completely  checkered  with  them.  When 
confined  to  the  internal  tunic  they  sometimes  admit  of  cicatrization. 


3.    INTRA-PARIETAL  SEPARATION. 

There  is  an  affection  of  the  arte- 
ries, occurring  exclusively  in  old  per- 
sons, more  particularly  in  women,  to 
which  the  term  dissecting  aneurism 
has  been  applied  ;  it  is  not,  however, 
in  reality,  an  aneurism  at  all,  but 
merely  a  separation  of  the  lamella'  of 
the  middle  tunic,  as  has  been  satis- 
factorily established  by  the  investiga- 
tions of  Dr.  Pennock,  and  by  an  ex- 
amination by  myself  of  nearly  all  the 
reported  cases  of  the  disease.  A 
more  appropriate  name  would  be 
intra -parietal  separation.  The  lesion, 
which  presents  nothing  of  any  prac- 
tical interest,  inasmuch  as  it  is  always 
fatal,  is  entirely  limited  to  the  aorta 
and  the  larger  trunks  more  immedi- 
ately connected  with  it,  and  is  always 
dependent  upon  organic  disease  of 
the  coats  of  the  arteries,  rendering 
them  lacerable,  and,  consequently,  in- 
capable of  resisting  the  impulse  of 
the  blood.  The  manner  in  which  the 
affection  takes  place  is  easily  under- 
stood. In  the  natural  state  the  dif- 
ferent coats  are  so  intimately  con- 
nected together  that  it  is  almost 
impossible,  even  by  the  nicest  dissec- 
tion, to  detach  them  from  each  other; 
but  when  they  are  altered  by  disease, 
or  by  some  of  the  degenerations  to  which  they  are  so  liable,  the  connecting 
cellular  tissue  is  rendered  soft  and  friable,  and  their  separation  may  then  he 
effected  with  the  greatest  facility.  In  this  condition,  moreover,  the  tunics 
themselves  are  frequently  very  much  changed,  so  that  they  are  scarcely  able 
to  resist  the  slightest  impulse.  Now,  if  under  these  circumstances  the  lining 
membrane  gives  way,  whether  from  ulceration,  erosion,  or  rupture,  the  blood 
will  insinuate  itself  into  the  accidental  opening,  which  is  thus  gradually  en- 
larged, at  the  same  time  that  the  fluid  is  forced  on  between  the  layers  of  the 
weakened  middle  tunic,  dissecting  them  from  each  other  as  with  a  knife,  and 
forming  thus  either  a  blind  pouch  or  a  distiuct  canal,  open  at  both  extremi- 
ties, or  at  some  intermediate  point. 

The  separation  is  not  of  the  same  extent  in  all  cases.  It  rarely  embraces 
more  than  one-fourth,  one-half,  or  two-thirds  of  the  circumference  of  the  tube, 
while  in  length  it  may  vary  from  six,  eight,  or  ten  lines  to  as  many  inches. 
Occasionally  it  reaches  nearly  from  one  extremity  of  the  aorta  to  the  other, 


The  so-called  dissecting  aneurism,  a.  Semilunar 
valves  ;  b.  External  vessel  laid  open  in  its  entire 
extent,  so  as  to  expose  the  aorta  at  c ;  d.  Val- 
vular opening  in  the  coats  of  the  aorta,  showing 
the  communication  of  this  vessel  with  the  artificial 
channel,?;;  the  probe  e  passed  through  the  abnor- 
mal opening  ;  /exhibits  the  foramina  between  the 
aorta  and  the  outer  canal. 
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being  perhaps  prolonged  at  the  same  time  into  the  carotid,  subclavian,  and 
iliac  arteries. 

4.    VARICOSE  ENLARGEMENT. 

The  arteries  are  liable  to  a  dilated  and  nodulated  condition,  similar  to  that 
of  the  veins,  and  hence  very  frequently  termed  varicose  enlargement.  The 
affection  has  also  been  described  under  the  name  of  varicose  aneurism  and 
of  arterial  varix.     Its  general  features  are  well  illustrated  in  fig.  235.     The 

Fig.  235. 


Varicose  enlargement. 

lesion,  which  is  exceedingly  rare,  is  met  with  chiefly  in  the  superficial  arte- 
ries, particularly  in  those  about  the  head,  the  forearm,  hand,  leg,  and  foot ; 
and  consists  in  a  remarkably  tortuous,  elongated,  and  convoluted  state  of 
these  vessels,  evidently  dependent  upon  the  effects  of  inflammatory  action, 
as  is  shown  by  the  fact  that  their  coats  are  always  abnormally  thickened, 
either  uniformly,  or  alternately  thickened  and  attenuated.  In  elderly  sub- 
jects it  is  generally  associated  with  the  fibrocartilaginous,  earthy,  or  fatty 
degeneration.  The  dilatation  and  varicosity  sometimes  affect  an  entire 
artery,  but  more  commonly  they  are  limited  to  particular  portions  of  it;  it 
may  be  restricted  to  one  vessel,  or  occur  simultaneously  in  several.  When 
the  diseased  artery  is  superficial,  the  character  of  the  lesion  is  rendered 
sufficiently  clear  by  the  tortuous  and  nodulated  course  of  the  vessel  beneath 
the  surface ;  but  there  are  no  pathognomonic  signs  when  it  is  deep-seated. 

This  affection  rarely  requires  any  treatment ;  for,  even  when  the  enlarge- 
ment is  considerable,  it  is  rather  an  inconvenience  than  an  actual  disease. 
In  ordinary  cases,  the  vessels  may  be  supported  by  the  constant  use  of  a  well- 
applied  bandage,  or  of  an  apparatus  constructed  upon  the  principles  of  the 
laced  stocking.  During  the  forming  stage,  much  may  be  done  in  the  way  of 
repressing  development  by  astringent  and  soothing  lotions,  along  with  rest 
and  elevation  of  the  parts,  and  the  occasional  abstraction  of  blood,  provided 
the  patient  be  plethoric,  in  order  to  moderate  the  momentum  of  the  circula- 
tion. When  the  disease  proves  troublesome,  by  causing  pain  and  functional 
disorder,  the  only  effectual  remedy  is  ligation  of  the  offending  vessels,  at  the 
cardiac  side  of  the  enlargement. 


SECT.  VI. — ANEURISM. 


An  aneurism  is  a  pulsating  tumor,  occupied  by  blood,  and  communicating 
with  an  artery  deprived,  either  in  part  or  completely,  of  its  integrity. 

The  subject  of  aneurism  has  been  encumbered  by  too  many  divisions  and 
subdivisions,  and  the  consequence  is  that  several  lesions  have  been  included 
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under  it  which  do  not,  properly  speaking,  appertain  to  it.  The  effect  of  this 
over-refinement  has  been  to  embarrass  the  study  of  this  disease,  and  to  in  vest 
it  with  difficulties  which  are  altogether  foreign  to  it.  The  distinction  of 
aneurism  into  true  and  false  is  one  of  great  importance,  and  should,  therefore, 
be  retained.  The  same  may  be  said  in  regard  to  spontaneous  and  traumatic 
aneurism.  The  term  dissecting  aneurism,  introduced  by  Laennec,  and  adopted 
by  most  modern  authors,  should  be  discarded,  inasmuch  as  the  affection  which 
it  serves  to  designate  has  nothing  whatever  in  common  with  aneurism ;  it  is, 
in  fact,  as  already  stated,  merely  a  separation  of  the  coats  of  the  arteries, 
without  any  tumor  or  symptoms  denotive  of  that  lesion.  Then,  again,  as  to 
the  term  varicose,  which  I  have  myself  employed,  along  with  others,  in  my 
writings,  to  designate  a  peculiar  form  of  arterial  lesion,  it  is  obviously  im- 
proper when  we  come  to  make  a  practical  application  of  it.  A  varicose 
artery  is,  in  reality,  no  more  an  aneurism  than  a  varicose  vein  ;  both  affections 
consist  essentially  in  a  dilated  and  tortuous  state  of  these  two  classes  of  ves- 
sels, and  not,  like  aneurism,  in  a  pulsating  tumor,  caused  by  the  destruction, 
partial  or  complete,  of  the  tunics  of  an  artery.  An  anastomotic  aneurism 
is  a  pulsating  tumor  formed  by  hypertrophy  of  the  arterial  and  venous  capil- 
laries of  a  part ;  critically  speaking,  therefore,  the  term  aneurism  is  not 
applicable  to  it,  and  yet,  as  it  has  been  fully  engrafted  upon  our  surgical 
nomenclature,  it  is  difficult  to  dispense  with  it,  or  to  substitute  one  of  a  more 
expressive  and  appropriate  character. 

The  term  true  is  applied  to  that  species  of  aneurism  in  which  one  or  more 
of  the  arterial  tunics,  without  being  necessarily  perfect,  form  a  part  of  the 
tumor.  A  false  aneurism,  on  the  contrary,  is  one  in  which  all  the  coats  have 
given  way,  the  sac  being  composed  of  the  surrounding  cellular  tissue  in  a 
state  of  condensation.  It  was  formerly  supposed,  chiefly  through  the  influence 
of  the  writings  of  Scarpa,  that  there  was  no  such  disease  as  a  true  aneurism, 
but  that  in  every  instance,  whatever  may  be  the  size,  form,  or  site  of  the 
affection,  there  was  a  complete  absence  of  the  arterial  tunics  at  the  situation 
of  the  tumor.  This  opinion,  however,  has  become  obsolete,  experience  having 
shown  that  there  are  cases,  although  they  are  confessedly  rare,  in  which  the 
aneurism  clearly  consists  of  at  least  one,  if  not  more,  of  the  coats  of  the 
artery  from  which  it  springs.  Each  of  these  great  divisions  comprises  several 
varieties,  founded  principally  upon  the  form  and  volume  of  the  tumor.  Thus, 
an  aneurism  is  said  to  be  sacculated  when  it  consists  of  a  distinct  bag,  as  so 
often  happens  in  aneurism  of  the  aorta  and  the  principal  branches  given  off 
from  it;  the  term  cylindroid  is  used  when  the  swelling  affects  the  artery  uni- 
formly in  its  entire  circumference,  while 
Fig-  236.  the  tapering  tumor  is  known  by  the  appel- 

lation   of  fusiform.     The  words  circum- 

y-y  scribed  and  diffused  refer  merely  to  the 

dimensions  of  the  aneurism. 
Fi„  237.  The  annexed   sketches  afford  a  good 

idea  of  the  arrangement  of  the  tunics  of 

//^Y *ne  arteries  in  the  principal  varieties  of 

'      '  spontaneous  aneurism.     In  fig.    236  the 

tumor  is  formed  by  the  expansion  of  all 
Flg*  238,  the  coats  of  the  vessel,  an  extremely  rare 

^-s  event;    in  fig.  237  the  middle  tunic  has 

^=====^=  =      given  way,  the  inner  and  outer  being  pre- 

served ;     in    fig.     238    the    aneurism    is 
Fig.  239.  formed  by  the  external  tunic  alone  ;  in  fig. 

239  the  two  outer  membranes  have  been 

ruptured,  the  inner  projecting  through  the 

=     crevice  thus  left,  in  the  form  of  a  hernia. 


LOCALITY,    PREVALENCE,    AGE,    SEX,    AND    CAUSES  725 

This  variety  is  very  uncommon,  but  cases  of  it  have  been  reported  by  differ- 
ent authors,  especially  by  Haller,  Laennec,  Dupuytren,  and  Dubois.  "  It  can 
occur  only  when  the  inner  coat  of  the  artery  has  been  thickened  and  fortified 
by  interstitial  and  surface  deposits. 

Finally,  aneurisms  are  divided  into  internal  and  external,  the  former  ex- 
pression being  used  chiefly  in  reference  to  the  aorta  and  to  the  arteries  of  the 
viscera,  the  latter  in  relation  to  the  vessels  of  the  extremities,  the  head,  and 
neck.     The  words  spontaneous  and  traumatic  sufficiently  explain  themselves. 

1.    LOCALITY,  PREVALENCE,  AGE,  SEX,  AND  CAUSES. 

Spontaneous  aneurism  does  not  occur  with  equal  frequency  in  all  parts  of 
the  body ;  on  the  contrary,  there  are  a  number  of  arteries  which  are  almost 
entirely  exempt  from  it,  or  which,  at  all  events,  so  seldom  suffer  as  to  be 
scarcely  entitled  to  notice.  The  vessel  which  is  most  frequently  involved  is 
the  aorta;  first  in  its  ascending  portion,  then  in  the  thoracic,  and,  lastly,  in 
the  abdominal.  Next  in  point  of  liability  to  the  disease  are  the  popliteal 
artery,  the  femoral,  common  carotid,  subclavian,  innominate,  axillary,  and 
external  iliac.  The  arteries  of  the  leg  and  foot,  the  hand,  forearm,  and  arm, 
the  face,  upper  part  of  the  neck,  and  of  the  viscera,  together  with  the  com- 
mon and  internal  iliac,  rarely  suffer  in  this  wise.  Traumatic  aneurism  may 
occur  in  any  of  the  arteries,  but  is  most  common  in  such  as  are  most  exposed 
to  external  injury. 

If  we  attempt  to  inquire  into  the  causes  which  induce  spontaneous  aneurism 
more  frequently  in  one  artery  than  in  another,  we  shall  be  met  by  difficulties. 
Several  circumstances,  however,  may  be  assigned  as  affording  at  least  a  plausi- 
ble explanation  of  the  circumstance. 

1st.  It  is  well  known  that  certain  arteries  are  peculiarly  prone  to  the  cal- 
careous and  atheromatous  degenerations,  while  others,  on  the  contrary,  are 
almost  entirely  exempt  from  them,  whatever  may  be  the  condition  of  the  rest 
of  the  arterial  system,  or  the  age  of  the  patient.  Now,  dissection  has  shown 
that  those  vessels  which  are  most  frequently  diseased  in  this  way  are  also 
those  which  are  most  frequently  affected  with  aneurism,  and  conversely. 
Spontaneous  aneurism  of  the  arm  and  forearm  is  among  the  rarest  occur- 
rences, and  everybody  knows  how  free  their  vessels  are  from  the  degenera- 
tions in  question.  In  the  aorta  and  popliteal  artery,  on  the  other  hand,  they 
are  extremely  common,  and  it  is  here,  as  already  seen,  that  spontaneous 
aneurism  is  most  frequent. 

2d.  In  the  next  place,  some  influence  is  no  doubt  due,  in  the  production 
of  this  difference,  to  the  force  with  which  the  blood  impinges  against  the 
walls  of  the  vessels.  Thus,  in  the  aorta,  which  is  more  prone  to  aneurism 
than  any  other  vessel,  the  ascending  portion,  particularly  its  anterior  and 
right  side,  suffers  more  frequently  than  any  other  part,  and  it  is  here  that  the 
blood  exerts  its  greatest  force,  as  it  is  pumped  up  from  the  left  ventricle. 
The  popliteal  artery,  which  comes  next  in  the  order  of  involvement,  is  sub- 
jected, in  a  degree  beyond  that  of  any  other  vessel  in  the  extremities,  to  a 
similar  influence  during  the  flexed  condition  of  the  limb. 

3d.  It  is  not  improbable  that  some  influence  is  also  due  to  the  weakness 
which  the  arteries  experience  at  the  origin  of  their  larger  branches.  The 
fibres  of  the  middle  tunic  suffer  a  species  of  separation  here,  in  consequence 
of  which  they  are  less  capable  of  withstanding  the  shock  of  the  blood  as  it  is 
directed  against  them.  However  this  may  be,  experience  teaches  that  aneurism 
is  peculiarly  liable  to  occur  at  these  points. 

4th.  Another  circumstance  which  may  be  supposed  to  favor  the  production 
of  aneurism  is  the  motion  to  which  the  arteries  are  subjected,  especially  dur- 
ing sudden  and  violent  efforts.     Such  an  influence  must  be  particularly  felt 
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by  the  ascending  portion  of  the  aorta  during  bodily  and  mental  excitement, 
and  by  the  popliteal  artery  in  the  various  muscular  exertions  of  the  lower 
extremity. 

How  far  any  one  of  these  causes  alone  is  capable  of  producing  aneurism  is 
altogether  a  matter  of  conjecture.  Without  degeneration  of  the  arterial 
tunics,  they  would  probably  exert  but  little  influence,  while  under  opposite 
circumstances  it  must  be  very  great.  Indeed,  it  is  very  questionable  whether 
aneurism  would  be  one-twentieth  part  as  common  as  it  is,  if  the  arteries  were 
altogether  exempt  from  the  earthy  and  atheromatous  deposits;  nay,  we  may 
go  further,  and  assert,  positively,  that  if  these  deposits  could  be  prevented, 
spontaneous  aneurism  would  almost  cease  to  exist. 

The  occurrence  of  aneurism  would  seem  to  be  influenced  by  climate  or 
locality.  The  infrequency  of  the  lesion  in  the  inhabitants  of  the  southwestern 
States  of  North  America,  is  proverbial.  In  a  practice  in  Ohio  and  Kentucky 
of  twenty-three  years,  in  which  I  witnessed  almost  every  surgical  disease  in- 
cident to  the  human  race,  it  rarely  occurred  to  me  to  meet  with  an  example 
of  spontaneous  aneurism.  My  experience,  in  this  respect,  is  fully  sustained 
by  that  of  Dr.  Dudley,  of  Lexington,  whose  practiee  embraced  a  wide  field, 
which  has  since  been  so  successfully  cultivated  by  Professor  Bush,  of  Transyl- 
vania University.  Both  these  gentlemen  assured  me,  some  years  ago,  that 
this  affection  had  been  extremely  rare  within  the  range  of  their  observation. 
Professor  T.  G.  Richardson,  now  of  New  Orleans,  superintended,  while  De- 
monstrator of  Anatomy  in  the  University  of  Louisville,  the  dissection  of 
several  hundred  bodies,  and  yet  he  hardly  met  with  an  instance  of  the  malady. 
The  testimony  of  Dr.  Bayless,  who  formerly  occupied  the  same  position,  is 
precisely  to  the  same  effect.  To  what  this  extraordinary  immunity  is  due, 
we  have  no  means  of  determining.  The  population  of  that  region  of  the 
United  States  is  a  mixed  and  laborious  one,  made  up  from  all  parts  of  the 
civilized  world,  and  pursuing  all  kinds  of  occupations,  from  the  most  delicate 
and  refined  to  the  most  rude  and  vigorous,  and  yet  a  case  of  spontaneous 
aneurism,  in  any  class  of  its  citizens,  is  absolutely  an  anomaly.  My  impres- 
sion is  that  the  disease  is  equally  uncommon  in  our  northern  and  middle 
States;  but  upon  this  subject  it  is  necessary  to  speak  with  some  degree  of 
reserve,  as  we  have  no  positive  data  to  guide  us. 

In  regard  to  the  prevalence  of  aneurism  in  our  larger  towns  and  cities,  our 
information  is  also  very  imperfect.  Professor  Gibson,  formerly  of  the  Uni- 
versity of  Pennsylvania,  asserts  that  the  disease  is  quite  infrequent  in  Phila- 
delphia, and  this  I  am  inclined  to  believe  to  be  the  fact,  from  the  results  of 
my  own  inquiries.  In  New  York,  on  the  contrary,  it  would  seem,  according 
to  the  statement  of  Dr.  Mott,  to  be  quite  frequent ;  a  circumstance  which  is, 
perhaps,  not  surprising,  when  we  consider  the  heterogeneous  character  of  the 
people  of  that  city,  and,  above  all,  the  extent  of  its  commerce,  and  the 
numerous  accidents  incident  to  its  pursuits.  What  is  remarkable,  however, 
is,  that  nearly  all  the  cases  met  with  by  this  distinguished  surgeon,  during  a 
period  of  upwards  of  forty  years,  occurred  among  native-born  citizens  of  the 
United  States.  In  opposition  to  this  fact,  however,  I  have  the  authority  of 
Dr.  John  Watson  and  others,  of  New  York — as  communicated  to  me  by  Dr. 
Lente— for  stating  that  the  great  majority  of  cases  of  aneurism  in  that  city, 
especially  in  hospital  practice,  are  met  with  among  those  of  foreign  birth. 
The  negroes  of  that  city  would  also  seem  to  be  particularly  obnoxious  to  the 
disease. 

Aneurism  is  uncommon  in  the  East  and  West  Indies,  in  the  British  Pro- 
vinces of  North  America,  and  on  the  continent  of  Europe,  especially  France, 
Italy,  and  Germany.  In  Great  Britain,  on  the  contrary,  it  is  sufficiently  fre- 
quent ;  more  so,  perhaps,  than  in  any  other  part  of  the  globe.  According 
to  the  report  of  the  registrar-general,  it  appears  that  the  number  of  deaths 
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from  aneurism,  in  England  and  Wales  alone,  during  a  period  of  five  years 

namely,  from  1838  to  1842 — was  593;  being  an  annual  average  of  one  in 
about  131,000  of  the  inhabitants.  The  various  hospitals  of  London  receive 
every  year  a  large  number  of  cases  of  this  disease.  The  people  of  Ireland 
are  said  to  suffer  more  frequently  from  aneurism  than  any  other  race. 

The  causes  of  aneurism  are  divisible  into  predisposing  and  exciting.  Of 
the  former,  the  most  constant,  and,  therefore,  the  most  important,  is  a  dis- 
eased condition  of  the  arterial  tissues,  usually  presenting  itself  in  the  form  of 
the  earthy  and  atheromatous  degenerations.  These  degenerations,  by  ren- 
dering the  coats  of  these  vessels  preternaturally  brittle  and  lacerable," cause 
them  to  yield  more  readily  under  the  impulse  of  the  blood  and  the  various 
extraneous  circumstances  which  have  a  tendency  to  stretch  and  twist  them. 
I  have  already  expressed  the  belief  that,  but  for  these  alterations,  spontaneous 
aneurism  would  be  almost  unknown.  The  influence  of  age  and  climate  in  the 
production  of  this  disease,  is  adverted  to  in  the  preceding  paragraphs.  All 
laborious  pursuits,  involving  sudden  and  violent  muscular  exertion,  power- 
fully predispose  to  its  occurrence.  Hence,  it  is  more  common  among  sailors, 
and  those  who*  are  much  accustomed  to  athletic  exercises,  than  among  any 
other  class  of  individuals.  Soldiers  suffer  much  less  frequently  than  was 
formerly  supposed.  Men  engaged  in  agricultural  pursuits,  although  their 
labor  is  often  severe,  are,  in  great  measure,  free  from  the  disease,  owing, 
doubtless*,  to  the  want  of  liability  of  their  arteries  to  abnormal  deposits. 
Protracted  courses  of  mercury,  a  syphilitic  taint  of  the  system,  and  the  con- 
stant and  inordinate  use  of  ardent  spirits,  are  supposed  to  predispose  to  the 
formation  of  aneurism  ;  but  how  far,  or  in  what  degree,  remains  to  be  demon- 
strated. 

The  immediate  cause  of  aneurism  is  rupture  of  the  coats  of  the  arteries,  in 
consequence  of  severe  muscular  exertion  unduly  stretching  these  vessels  ;  or, 
as  in  the  case  of  the  aorta  and  its  larger  offsets,  an  inordinate  impulse  of  the 
blood,  during  the  sudden  and  violent  contraction  of  the  left  ventricle  of  the 
heart.  The  vessels,  weakened  by  the  degeneration  of  their  tissues,  and  de- 
prived of  their  elasticity,  readily  yield  to  the  forces  thus  applied,  commonly 
at  a  particular  point,  which  is  afterwards  converted  into  a  distinct  pulsating 
tumor,  composed  generally,  in  great  measure,  if  not  exclusively,  of  the  external 
tunic  of  the  artery  along  with  more  or  less  of  the  circumjacent  cellular  tissue. 
Sometimes  the  exciting  cause  of  the  disease  is  ulceration,  but  such  an  occur- 
rence is  comparatively  rare,  especially  as  an  affection  unconnected  with  the 
earthy  and  atheromatous  deposits.  This  process,  as  stated  in  a  previous 
section,  should  not  be  confounded  with  the  cracks  or  fissures  which  so  often 
follow  these  deposits,  seeing  that  the  latter  are  usually  the  result,  not  of  a 
vital  action,  as  is  the  case  in  true  ulceration,  but  of  a  mere  mechanical  one, 
gradually  effected  under  the  impulse  of  the  blood,  as  it  rushes  over  the  inner 
coat  of  the  diseased  vessel. 

Aneurism  occasionally  exists  simultaneously  in  several  arteries.  Thus,  it 
is  by  no  means  uncommon  for  a  patient  to  have  one  tumor  of  this  kind  in  the 
aorta  and  another  in  the  carotid,  subclavian,  popliteal,  femoral,  or  external 
iliac  artery.  I  have  seen  several  instances  of  the  co-existence  of  popliteal 
aneurism  in  the  same  individual.  When  the  disease  affects  a  considerable 
number  of  arteries,  it  constitutes  what  is  termed  the  aneurismal  diathesis ;  a 
circumstance  which  imperatively  contraindicates  surgical  interference,  how- 
ever favorably  the  external  tumor  may  be  situated  for  operation.  Weak, 
sickly  persons,  of  depraved  constitution,  and  intemperate  habits,  are  the  most 
common  subjects  of  this  diathesis.  Several  remarkable  examples  of  this  pre- 
disposition to  the  formation  of  aneurism  are  upon  record.  Pelletan  gives 
one  in  which  the  number  of  tumors  was  upwards  of  sixty,  and  in  another, 
related  by  J.  Cloqnet,  there  were  more  than  two  hundred,  the  patient  being 
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a  man  fifty  years  of  age.  The  aneurisms,  in  this  instance,  affected  nearly  all 
the  arteries  in  the  body,  but  they  were  most  numerous  in  those  of  the  extre- 
mities, the  axillary,  humeral,  radial,  ulnar,  femoral,  popliteal,  tibial,  and 
peroneal  being  all  closely  studded  with  them. 

It  has  long  been  known  that  the  formation  of  aneurism  is  influenced,  in  a 
remarkable  degree,  by  age.  Prior  to  the  age  of  thirty,  the  disease  is  extremely 
rare,  and  up  to  the  period  of  puberty  it  is  almost  unknown,  even  in  the  aorta, 
which  is  so  much  more  frequently  affected  than  the  other  vessels.  The  greatest 
number  of  cases,  by  far,  occur  between  the  thirty-fifth  and  fiftieth  year;  a 
good  many  cases  are  also  met  with  during  the  next  decennial  period  ami  a 
half,  but  after  that  time  the  malady  is  very  rare  ;  probably  not  that  the  pre- 
disposition to  it  ceases,  but  because,  as  it  seems  to  me,  in  the  first  place,  the 
number  of  subjects  is  comparatively  small;  and,  secondly,  because  persons  at 
this  age  are  much  less  exposed  to  violent  muscular  and  mental  excitement 
than  during  the  meridian  of  life.  That  this  supposition  is  true,  is  rendered 
highly  probable  by  the  fact  that  the  earthy  and  atheromatous  deposits  gene- 
rally exist  iu  greatest  abundance  in  advanced  life.  The  absence  of  these 
deposits  in  young  subjects  readily  explains  the  non-occurrence  of  aneurism  in 
children  and  adolescents.  An  instance  of  spontaneous  popliteal  aneurism  in 
a  boy  only  nine  years  old  occurred  iu  the  practice  of  Mr.  Syme,  of  Edinburgh, 
in  1844,  and  is  the  only  case  at  this  early  age  upon  record. 

Males  suffer  from  aneurism  more  frequently  than  females,  but  in  what  pre- 
cise proportion  has  not  been  determined.  The  question  has  hitherto  engaged 
but  little  attention,  and  it  is  obvious  that  it  can  be  decided  only  by  the  ana- 
lysis of  a  much  larger  number  of  cases  than  have  yet  been  adduced  for  the 
purpose.  It  has  been  alleged  that  the  relative  frequency  of  carotid  aneurism 
in  the  two  sexes  is  nearly  equal,  and  the  occurrence  has  been  attempted  to 
be  accounted  for  on  the  supposition  that  the  arteries  of  the  neck  of  the  female 
are  nearly  as  much  exposed  to  all  kinds  of  violence  and  muscular  exertion  as 
those  of  the  male.  Little  confidence,  however,  can  be  placed  in  such  opin- 
ions ;  for,  before  we  can  receive  them  as  true,  we  must  be  satisfied  that  the 
disease  is  as  common  in  women  as  in  men,  which  I  am  very  certain  it  is  not. 
Mr.  Crisp,  in  his  excellent  work  on  the  diseases  of  the  arteries,  states  that 
of  551  cases  of  aneurism  of  all  kinds,  more  than  seven-eighths  occurred  in 
men. 

Having  long  been  impressed  with  the  belief,  founded  upon  numerous  dis- 
sections, that  the  difference  in  the  relative  frequency  of  aneurism  in  the  two 
sexes  was  due,  not  to  any  difference  in  their  occupation,  but  to  the  difference 
in  the  relative  frequency  of  the  earthy  and  fatty  degenerations  of  the  arteries, 
I  was  induced  to  institute  special  inquiry  into  the  subject,  and  am  gratified 
to  be  able  to  say  that  my  views  are  fully  confirmed  by  the  statements  of  Dr. 
D.  Hayes  Agnew,  Dr.  C.  E.  Isaacs,  Professor  T.  G.  Richardson,  and  Pro- 
fessor J.  B.  S.  Jackson.  The  testimony  of  these  teachers,  who  are  all  well 
known  as  able  and  experienced  practical  anatomists,  tends  to  show,  indispu- 
tably, that  females  are  much  less  subject  to  chronic  disease  of  the  arteries  of 
every  description  than  males.  Neither  their  information,  however,  nor  my 
own,  is  such  as  to  enable  me  to  determine  the  relative  proportion  of  these 
degenerations  in  the  two  sexes,  in  a  given  number  of  cases.  That  it  corres- 
ponds very  closely  with  the  difference  in  the  number  of  cases  of  aneurism  is 
what  may  readily  be  believed,  and  what  future  observation  will,  no  doubt, 
abundantly  verify. 

If  we  assume  what  is  here  said  to  be  true,  it  follows  that  the  opinion  which 
ascribes  the  greater  frequency  of  spontaneous  aneurism  in  males  than  in 
females  to  their  more  laborious  occupation,  their  more  intemperate  habits, 
and  their  greater  exposure  to  all  kinds  of  disease,  is  entirely  untenable,  and, 
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therefore,  unworthy  of  confidence.  Women,  it  is  true,  are  not  sailors,  car- 
penters, blacksmiths,  or  hod-carriers,  but  in  many  parts  of  the  world  they 
are  tillers  of  the  soil,  and  engaged  in  almost  every  variety  of  pursuit  calcu- 
lated to  rupture  the  arterial  tunics  if  they  were  in  a  serious  state  of  disease, 
such  as  we  so  often  meet  with  in  the  other  sex. 


2.    VARIETIES  OF  ANEURISM. 

True  aneurism  presents  itself  under  two  varieties  of  form,  differing  from 
each  other  materially  in  their  appearance  and  mode  of  formation,  although 
their  essential  symptoms  and  effects  are  usually  perfectly  similar,  if  not  iden- 
tical. These  two  varieties  are  the  tubular  and  the  sacciform,  terms  which 
are  sufficiently  expressive  of  their  general  conformation.  Each  consists  of 
one  or  more  of  the  arterial  tunics,  and  forms  a  tumor,  which,  in  time,  is 
capable  of  exerting  the  most  injurious  effects  upon  the  neighboring  struc- 
tures, and  of  causing  the  death  of  the  patient. 

The  sacciform  variety,  fig.  240,  is  by  far  the  more  common  of  the  two.  Tt 
essentially  consists,  as  the  name  denotes,  in  the  formation  of  a  pouch,  bag, 
or  sac,  connected  with  the   side  of   the 

affected   artery.     In  the  tubular  variety  Fig.  240. 

the  tumor  is  formed  at  the  expense  of  the 
entire  circumference  of  the  vessel;  in  this, 
on  the  contrary,  it  occupies  only  a  limited 
portion  of  it.  The  arteries  which  are  most 
liable  to  suffer  from  sacciform  aneurism 
are  the  aorta,  particularly  its  thoracic  di- 
vision, the  popliteal,  femoral,  innominate, 
carotid,  and  subclavian.  The  number  of 
tumors  is  subject  to  considerable  diversity ; 
cases  have  been  reported  in  which  there 
were  so  many  as  to  constitute  a  genuine 
aneurismal  diathesis,  nearly  all  the  princi- 
pal arteries  in  the  body  affording  several 
examples  of  its  occurrence.  In  general, 
however,  there  is  only  one,  although  others 
may  form  during  its  progress.  Thus,  it  oc- 
casionally happens  during  the  march  of 
popliteal  aneurism  that  an  aneurism  forms 
in  the  aorta,  the  carotid,  or  in  the  popli- 
teal artery  of  the  opposite  side.  The  co-existence  of  aneurism  in  different 
parts  of  the  body,  and  the  tendency  to  its  successive  development  deserve 
special  attention  on  account  of  their  practical  relations  ;  a  subject  to  which 
allusion  will  again  be  made  in  another  part  of  this  chapter. 

The  sacciform  aneurism  is  capable  of  assuming  a  great  variety  of  forms  ; 
the  most  common,  however,  is  the  globular,  or  ovoidal  ;  in  rare  cases  it  is 
conical,  elongated,  or  irregularly  flattened,  like  a  shot-pouch.  Much  diver- 
sity also  obtains  in  regard  to  its  dimensions;  thus,  while  in  some  instances  it 
is  hardly  the  volume  of  a  hazelnut,  in  others  it  is  as  large  as  the  fist,  or  the 
head  of  the  patient ;  in  general,  however,  it  does  not  exceed  a  hen's  egg,  or 
a  medium  sized  orange.  The  largest  aneurisms  of  this  kind  are  usually 
found  in  the  aorta  and  in  the  popliteal,  iliac,  and  innominate  arteries.  The 
attachment  of  the  tumor  to  the  artery  is  commonly  affected  by  a  narrow 
footstalk  ;  but  cases  occur  in  which  it  takes  place  by  a  broad  and  extended 
base,  and,  under  such  circumstances,  it  is  not  unusual  for  the  artery  to  suffer 
serious  compression  during  the  progress  of  the  disease. 


Sacculated  aneurism,     a.  Artery;    b.  Aneu- 
rismal pouch. 
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Fig.  241. 


Aneurism  of  the  aorta  ;  the  greater  part  of 
the  cyst  being  filled  with  clots,  and  the  aperture 
of  communication  being  small. 


The  orifice  of  communication,  fig.  241,  between  the  sac  and  the  artery 
varies  in  different  preparations.  When  the  tumor  arises  by  a  narrow  foot- 
stalk the  opening  is  usually  proportion- 
ably  small,  with  smooth  and  well-de- 
fined margins.  When,  on  the  other 
band,  it  is  attached  by  a  broad  huso, 
the  aperture  is  always  much  larger,  and 
its  edges  are  also  more  irregular,  some- 
times, indeed,  quite  shreddy  and  ragged, 
as  if  they  had  been  torn.  The  situa- 
tion of  the  orifice  is  commonly  towards 
the  centre  of  the  sac,  but  it  may  he  at 
one  side,  or  even  at  one  of  its  extremi- 
ties. The  form  of  the  opening  is  ex- 
tremely variable,  and  admits  of  no 
specific  description.  In  the  early  stage 
of  the  disease,  and  in  nearly  all  cases 
where  the  tumor  is  small,  the  orifice  is 
of  a  rounded  or  circular  configuration,  while  in  cases  of  an  opposite  cha- 
racter it  is  generally  more  or  less  irregular.  The  internal  and  middle  tunics 
may  terminate  abruptly  at  the  margins  of  the  opening  of  communication,  or 
they  may  extend  into  the  cavity  of  the  sac,  and  thus  serve  to  give  it  a  par- 
tial lining. 

The  composition  of  the  sac  is  easily  understood.  For  the  most  part  it 
consists  simply  of  the  external  tunic,  the  inner  and  middle  having  given  way 
either  prior  to,  or  during,  the  development  of  the  disease.  The  first  thing, 
in  fact,  that  usually  happens,  in  all  such  cases,  is  the  destruction,  by  ulcera- 
tion or  some  other  disorder,  first,  of  the  internal,  and,  soon  after,  of  the  middle 
layer  of  the  artery,  leaving  thus  a  kind  of  crevice,  which  gradually  enlarges 
under  the  influence  of  the  impelling  column  of  blood,  and  thus  permits  the 
corresponding  portion  of  the  vessel,  now  of  course  greatly  weakened,  to  be 
converted  into  a  pouch.  This  pouch,  usually  called  the  aneurismal  sac,  is 
originally,  then,  composed  exclusively  of  the  external  coat  of  the  affected 
vessel,  the  other  strata  terminating  abruptly  at  the  raargiu  of  the  opening  of 
communication,  neither  of  them  being  prolonged  into  its  interior.  But  this 
pouch  would  be  very  weak,  and,  consequently,  ill  adapted  to  withstand  the 
shock  of  the  blood  as  it  rushes  into  its  interior,  if  it  were  not  strengthened 
by  adventitious  aid,  derived  from  interstitial  deposits  in  the  surrounding  cel- 
lular tissue.  We  accordingly  find  that  nature,  ever  on  the  alert  to  save  the 
part  and  system,  is  prompt  in  supplying  the  required  relief  by  setting  up  in- 
flammation and  pouring  out  plastic  matter,  both  in  the  substance  of  the  sac 
and  in  the  neighboring  structures,  thereby  thoroughly  gluing  them  together, 
at  the  same  time  that  they  are  greatly  increased  in  thickness  and  density,  and 
thus  enabled  more  effectually  to  resist  the  effects  of  the  ever-beating,  dashing, 
aud  tumultuous  sanguineous  current  within.  Such  aid,  then,  is  wise  and 
needful,  and,  fortunately,  always  comes  in  play  at  an  early  stage  of  the  dis- 
ease, the  laceration  of  the  inner  and  middle  tunics  of  the  artery,  and  the 
pressure  of  the  blood  against  the  tumor,  being  sufficient  causes  of  inflamma- 
tion. 

Although  the  sac  is  generally  composed  of  the  outer  tunic  alone,  cases, 
nevertheless,  occasionally  occur  where  it  consists,  in  the  first  instance,  exclu- 
sively of  the  inner  coat,  the  other  two  having  given  way.  That  such  an 
arrangement  is  exceedingly  infrequent,  is  proved  by  the  fact  that  many  sur- 
geons of  large  experience  have  warmly  contested  the  possibility  of  its  exist- 
ence. Haller  and  his  cotemporaries,  however,  met  with  undoubted  cases  of 
it,  and,  in  more  recent  times,  it  has  been  witnessed  by  Breschet,  Dupuytren, 
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and  other  observers,  who  have  given  particular  descriptions  of  it.  One  ground 
tor  assuming  that  this  form  of  aneurism  cannot  occur  is,  that  it  has  never 
followed  the  numerous  attempts  that  have  been  made  to  produce  it  iu  the  in- 
ferior animals,  by  exposing  the  carotid  artery  and  dissecting  off  its  outer  and 
middle  tunics.  In  every  experiment  of  this  kind,  the  denuded  membrane 
maintained  its  integrity,  and  the  breach  was  speedily  repaired  by  a  free  de- 
posit of  plastic  matter.  There  is,  however,  no  analogy  between  a  sound  and 
a  diseased  artery,  and  this  fact  should  be  borne  in  mind  in  the  discussion  of 
the  subject.  When  the  outer  and  middle  tunics  are  destroyed  by  ulceration, 
as  they  always  must  be  in  such  a  case,  not  rapidly,  but  by  slow  degrees,  it  is 
not  difficult  to  suppose  that  the  inner  membrane  may,  at  the  injured  and 
weakened  part  of  the  vessel,  be  made  to  bulge  across  the  opening,  in  the 
form  of  a  thin,  translucent  cyst.  Interstitial  deposits  would  soon  aid  in 
strengthening  the  cyst,  although  ere  long,  and  before  it  has  acquired  any  con- 
siderable bulk,  it  would  be  obliged  to  yield  to  the  resistless  impulse  of  the 
blood  within.  Haller  designated  this  form  of  aneurism  by  the  term  hernia 
of  the  inner  coat  of  the  arteries. 

Cases  in  which  the  sac  consists  of  the  outer  and  inner  coats  of  the  artery, 
the  middle  having  been  destroyed,  although  also  exceedingly  infrequent,  are 
more  common  than  those  in  which  it  consists  of  the  internal  tunic  alone. 
Such  an  arrangement  is  occasionally  observed  in  aneurism  of  the  carotid, 
femoral,  and  popliteal  arteries ;  but,  in  time,  the  lining  membrane  is  sure  to 
give  way,  leaving  thus  the  cyst  composed  of  the  outer  coat  and  the  surround- 
ing tissues,  as  in  the  ordinary  form  of  sacculated  aneurism. 

The  thickness  of  the  sac  varies,  in  different  cases  and  under  different  cir- 
cumstances, from  the  fourth  of  a  line  to  the  fourth  of  an  inch.  Its  consistence 
is  often  remarkably  tough,  and,  in  cases  of  long  standing,  it  is  generally 
composed  of  several  distinct  strata,  of  a  gray- 
ish, whitish,  or  drab-colored  aspect,  consisting 
of  fibres  which  intersect  each  other  in  every 
conceivable  direction.  The  outer  surface  of 
the  tumor  is  rough  and  shreddy  ;  the  internal, 
on  the  contrary,  is  smooth  and  polished,  only, 
however,  as  a  general  rule,  in  its  earlier  stages, 
for  in  time  it  also  becomes  rough,  and  is  finally 
incrusted  with  fibrinous  matter.  Notwithstand- 
ing the  thickness  of  the  aneurismal  sac,  and 
the  efforts  which  nature  makes  to  strengthen 
it,  it  gradually  dilates,  as  in  fig.  242,  under  the 
impulse  of  the  inflowing  column  of  blood,  and 
at  length,  after  the  lapse  perhaps  of  several 
months,  manifests  a  disposition  to  yield  at  one 
or  more  points,  very  much  as  an  abscess  does, 
the  activity  of  the  absorbent  vessels  exceeding 
that  of  the  capillary  vessels. 

The  sacciform  aneurism  always  contains, 
even  at  an  early  period  after  its  formation, 
fibrinous  concretions,  the  presence  of  which 
constitutes  one  of  its  most  interesting  and  im- 
portant features,  as  they  are  evidently  designed,  not  only  to  strengthen  the 
tumor,  but  to  aid  in  its  obliteration,  and,  consequently,  in  the  production  of 
a  permanent  cure,  although  such  an  event  is  extremely  rare.  In  their  arrange- 
ment, these  clots  are  always  concentric,  not  unlike  the  layers  of  an  onion,  one 
being  piled  upon,  and  closely  connected  to,  another.  Their  color  and  density 
vary  according  to  the  period  of  their  formation,  the  older  being  usually  of 
a  pale,  yellowish  appearance,  and  of  a  firm,  fibrous  consistence,  while  such 


Fig.  242. 


Sacciform    aneurism    of    the  aorta 
ready  to  give  way. 
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as  are  of  a  comparatively  recent  date,  exhibit  very  much  the  aspect  and  con- 
sistence of  a  common  heart  clot.  Their  thickness  ranges  from  the  fourth  of 
a  line  to  that  of  a  sheet  of  paper;  and  their  number  is  often  immense,  thou- 
sands existing  in  a  tumor  perhaps  not  larger  than  an  ordinary  list.  That 
these  concretions  are  organized,  at  least  in  many  cases,  is  evinced  by  their 
intimate  adhesion,  not  only  to  each  other,  but  also  to  the  inner  surface  of  the 
sac,  by  their  extraordinary  density,  and  by  their  yellowish  hue,  which  con- 
trasts most  strikingly  with  that  of  recently  deposited  fibrin  and  coagulated 
blood.  These  circumstances  show  that  these  lamella?  undergo  most  import- 
ant changes  after  they  have  been  deposited  ;  that  absorbent  vessels  are  busily 
engaged  in  carrying  away  the  serum  and  coloring  matter  of  the  blood,  and 
in  solidifying  the  fibrin  after  it  has  been  extricated  from  the  general  mass; 
while  the  successive  development  of  concretions  clearly  denotes  that  the  pro- 
cess is  as  much  a  vital  as  a  mechanical  one.  No  one,  I  believe,  has  yet  suc- 
ceeded in  demonstrating  any  vessels  in  these  strata  ;  but  that  they  are  always 
present,  and  often  in  great  numbers,  in  cases  of  long  standing,  does  not 
admit  of  any  reasonable  doubt.  We  may  look  upon  these  clots,  then,  as  ex- 
ceedingly interesting  structures,  capable,  after  a  certain  period,  of  maintain- 
ing a  kind  of  independent  existence,  and  whose  primary  object,  in  all  eases, 
is  to  strengthen  the  aneurismal  sac,  and,  under  favorable  circumstances,  to 
fill  it  up,  so  as  to  effect  a  radical  cure.  AVhat  adds  to  the  force  of  this  con- 
clusion is  the  fact  that,  when  a  cure  of  this  description  has  been  effected,  the 
tumor  is  gradually  brought  under  the  influence  of  the  absorbent  vessels,  by 
which  it  ultimately  entirely  disappears,  with  the  exception,  perhaps,  of  a  little 
nodule,  not  larger  than  a  pea,  and  just  sufficient  to  indicate  the  former  site 
of  the  disease.  It  is  proper  to  observe  that  the  recently-formed  strata  of  an 
aneurismal  sac  are,  in  general,  very  imperfectly,  if  at  all,  organized  ;  they  are 
certainly  not  vascularized  and  furnished  with  absorbents. 

How  are  these  aneurismal  concretions  formed  ?  Upon  this  subject  there 
still  exists  some  contrariety  of  sentiment.  Most  pathologists,  however,  sup- 
pose, and  very  correctly,  as  I  think,  that  they  are  deposited  from  the  blood 
as  it  sweeps  over  the  inner  surface  of  the  sac,  during  which  more  or  less  of 
its  fibrin  is  disengaged,  while  the  other  elements  of  the  fluid  are  sent  forward 
to  mingle  with  the  current  in  the  affected  artery.  This  opinion  derives 
plausibility  from  the  fact  that  the  development  of  these  strata  always  pro- 
ceeds most  rapidly  when  there  is  a  comparatively  small  orifice  of  communi- 
cation, with  a  languid  state  of  the  systemic  and  aneurismal  circulation.  It 
has  been  conjectured  that  the  clots  had  their  origin  in  an  effusion  of  plastic 
matter,  such  as  occurs  in  traumatic  injuries  and  ordinary  inflammation  ;  bat 
for  such  a  view  I  can  myself  perceive  no  just  ground,  as  it  is  impossible  to 
discover  the  slightest  similarity  between  the  two  processes.  I  have  stated  in 
the  preceding  paragraph  that  the  act  of  formation  is  both  a  mechanical  and 
a  vital  one;  mechanical  as  far  as  the  mere  separation  of  the  fibrin  from  the 
blood  is  concerned,  and  vital  as  it  respects  the  decolorization,  condensation, 
and  intimate  adhesion  of  the  concretions. 

The  tubular  aneurism  is  extremely  rare;  it  is  observed  principally  in  the 
aorta,  and  the  branches  which  are  immediately  detached  from  it,  especially 
the  innominate,  carotid,  and  iliac,  and  consists  in  a  uniform  dilatation  of  the 
vessel,  usually  composed  of  all  its  tunics  in  varying  degrees  of  alteration.  In 
its  shape,  the  tumor  is  commonly  somewhat  spindle-like,  and  hence  it  is  often 
described  under  the  name  of  fusiform  aneurism  ;  the  term  cylindroid  has  also 
been  applied  to  it,  as  its  conformation  occasionally  partakes  strongly  of  that 
character.  The  word  tubular,  however,  is  more  expressive  of  its  appearance, 
and  I  therefore  adopt  it  in  preference  to  any  other.  The  annexed  drawing, 
fig.  -US,  from  a  specimen  in  my  collection,  affords  a  good  idea  of  this  variety 
of  the  disease. 
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The  size  of  the  tubular  aneurism  varies  from  slight  increase  of  the  normal 
diameter  of  the  vessel  to  a  tumor  capable  of  receiving  a  large  6st.  When  it 
occupies  the  arch  of  the  aorta,  it 

often   projects  up  into  the  neck  Fig.  2-±3. 

so  as  to  form  a  prominent  swell- 
ing above  the  sternum,  admitting 
of  satisfactory  examination,  both 
by  touch  and  auscultation.  The 
distance  between  the  origins  of 
the  carotid  arteries  is  greatly  in- 
creased, and  the  aneurism  gene- 
rally encroaches  sensibly  upon 
the  heart.  In  nearly  every  in- 
stance its  length  considerably 
exceeds  its  diameter.  The  dila- 
tation of  which  it  consists  seldom 
terminates  abruptly,  butis  usually 
lost  by  insensible  degrees  in  the 
vessel  above  and  below,  thus 
giving  the  tumor  the  appearance 
of  two  cones  united  attheirbases. 
In  the  smaller  arteries,  as,  for  ex- 
ample, the  innominate,  the  aneu- 
rism sometimes  involves  the  whole 
length  of  the  vessel. 

The  structure  of  the  tubular 
aneurism  is  usually  made  up  of 
all  the  tunics  of  the  affected  ar- 
tery, in  a  notable  state  of  alter- 
ation, of  which  hypertrophy  constitutes  the  most  striking  feature.  In  two 
remarkable  specimens  in  my  collection,  the  different  tunics  are  immensely 
thickened,  and  increased  in  strength  and  density,  the  effect,  evidently,  of  long- 
continued  interstitial  deposits ;  they  both  occupied  the  arch  of  the  aorta, 
extending  as  far  as  the  origin  of  that  vessel,  and  were  taken  from  male  sub- 
jects upwards  of  fifty  years  of  age.  The  lining  membrane  has  lost  its  white 
and  glossy  appearance,  and  has  been  replaced  by  a  thick,  opaque,  and  rugose 
structure,  having  none  of  the  properties  of  the  original  texture.  The  middle 
"coat  is  at  least  ten  times  as  thick  as  naturally,  very  strong,  elastic,  and  de- 
prived of  its  yellowish  hue  ;  the  outer  one  is  also  greatly  changed  in  its  ap- 
pearance, being  remarkably  strong,  thick,  and  firm.  No  evidence  whatever 
exists  iu  any  of  the  tunics  of  the  earthy,  atheromatous,  or  fatty  degeneration. 

From  a  careful  examination  of  this  form  of  aneurism,  it  appears  to  me  to 
consist  essentially  in  a  dilatation  of  the  caliber  of  the  artery  with  hypertro- 
phy of  its  different  tunics.  The  first  step,  probably,  in  its  formation  is 
chronic  inflammation,  causing  weakness  of  the  walls  of  the  vessel,  and  uni- 
form enlargement  of  its  diameter.  By  and  by,  however,  as  the  dilatation 
increases,  the  coats  become  strengthened  in  every  direction  by  interstitial 
deposits,  and  it  is  thus  that  a  tumor  is  at  length  formed  capable  of  offering 
great  resistance  to  the  impulse  of  the  blood.  It  is  owing  to  this  superaddi- 
tion  of  matter  that  the  tubular  aneurism  so  seldom  gives  way  by  rupture,  a 
circumstance  in  which,  as  well  as  in  several  others,  it  differs  remarkably  from 
the  sacciform  variety  of  the  disease. 

It  is  not  to  be  supposed,  from  what  precedes,  that  this  form  of  aneurism 
always  consists  of  the  different  tunics  of  the  affected  artery  ;  this  is  unques- 
tionably true  in  most  cases,  but  we  now  and  then  meet  with  an  instance  in 
which  the  lining  membrane,  and  perhaps,  also,  the  middle  layer,  are  partially 


Tubular  aneurism   of  the   aorta,    a.  The   aorta,   much 
hypertrophied.     b.  The  heart. 
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Fig.  244. 


deficient,  thus  causing  irregularity  in  the  dilatation,  unless,  as  occasionally 
happens,  the  defect  is  atoned  for  by  plastic  deposits.    Indeed,  the  retention  (if 

all  the  tunics  would  seem  to  be  an  essential 
condition  to  the  formation  of  the  true  tu- 
bular aneurism;  if  the  inner  and  middle 
lamella?  be  destroyed,  even  to  a  small  ex- 
tent, the  blood  will  dilate  the  vessel  un- 
equally, and  inevitably  give  rise  to  a  saccu- 
lated tumor.  It  is  in  this  way  that  we  may 
explain  the  occasional  coexistence  of  the 
two  forms  of  the  malady. 

The  tubular  aneurism  is  remarkable, 
besides  some  of  the  characters  already 
pointed  out,  for  the  absence  of  fibrinous 
concretions,  which  are  so  common  in  the 
sacciform  ;  and  the  circumstance  may  lie 
employed  as  an  additional  evidence  of  the 
correctness  of  the  view,  so  long  and  so 
generally  entertained,  that  the  formation  of 
these  substances  takes  place  directly  from 
the  circulating  fluid,  and  not  as  an  effect 
of  the  deposition  of  plastic  matter,  conse- 
quent upon  inflammation,  as  some  have 
conjectured.  If  the  development  took  place 
in  the  latter  way,  it  ought  to  be  of  frequent, 
if  not  of  constant  occurrence,  inasmuch  as 
the  inner  coat  of  the  affected  artery  is  sel- 
dom entirely  free  from  inflammation,  and 
would  thus  afford  a  large  surface  for  the 
effusion  of  fibrin  ;  but  every  one  who  has 
ever  examined  a  specimen  of  tubular  aneu- 
rism, knows  how  extremely  rare  it  is  to  find 
its  walls  incrusted  with  anything.  In  the 
annexed  sketch,  fig.  244,  from  Hodgson,  a 
tubular  aneurism  is  seen  occupied  by  eon- 
centric  concretions,  with  a  central  canal, 
which  preserved  the  continuity  of  the  vessel, 
and  thus  permitted  a  continuance  of  the  circulation.  The  stratification  ap- 
pears to  have  been  very  perfect. 


Aneurism,  by  dilatation.  The  abnormal 
space  is  almost  entirely  filled  up  by  fibrin  ; 
the  arterial  canal  remaining  clear.  Spon- 
taneous cure  exists  in  an  advanced  stage. 


3.    SYMPTOMS  OF  ANEURISM. 

The  symptoms  of  aneurism  exhibit,  as  might  be  supposed,  much  diversity, 
the  principal  circumstances  which  influence  them  being  the  nature,  seat,  and 
age  of  the  tumor.  Hence,  in  order  to  comprehend  the  subject  thoroughly, 
it  must  be  studied  with  special  reference  to  these  points. 

In  spontaneous  aneurism,  which  usually  depends  upon  rupture  of  the  coats 
of  the  artery,  the  patient  is  often  apprised  of  the  commencement  of  the  dis- 
ease by  the  occurrence  of  a  sharp  pain,  not  unlike  that  produced  by  an  elec- 
trical shock  ;  he  feels  as  if  he  had  received  a  smart  blow,  and  perhaps  turns 
round  to  see  who  inflicted  it.  Occasionallv,  also,  he  is  conscious  of  some- 
thing having  suddenly  given  way— he  may  even  have  heard  a  slight  noise— 
and  on  examining  the  part  a  small  pulsating  tumor  is  found.  Upon  being 
interrogated  as  to  the  cause  of  the  accident,  he  will  usually  state  that  it  took 
place  while  he  was  engaged  in  some  severe  bodily  exertion,  as  leaping,  run- 
ning, lifting,  or  coughing.     But  the  origin  of  the  disease  is  not  generally 
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thus  marked  ;  in  the  majority  of  cases,  in  fact,  the  patient  has  no  distinct 
perception  of  its  occurrence,  and  he  is  only  apprised  of  its  existence  by  de- 
grees ;  not,  perhaps,  until  it  has  already  made  serious  progress.  Such  an 
event  will  be  particularly  apt  to  happen  when  the  lesion  consists  essentially 
in  a  dilated  condition  of  the  arterial  tunics,  unattended  with  rupture,  as  it  is 
then  often  extremely  stealthy  in  its  mode  of  invasion.  In  traumatic  aneu- 
rism, on  the  contrary,  the  characteristic  symptoms  ordinarily  show  themselves 
immediately  after  the  receipt  of  the  injury  of  the  vessel  upon  which  the  dis- 
ease is  situated. 

Tbe  aneurismal  tumor  is  usually  quite  small  at  its  commencement,  not  ex- 
ceeding, perhaps,  the  volume  of  a  filbert,  a  small  hickory-nut,  or  an  almond; 
by  degrees,  however,  it  increases  in  size,  and  ultimately  may  acquire  a  bulk 
equal  to  that  of  a  man's  fist,  or  even  of  an  adult's  head.  In  its  form  it  may 
be  globular,  elongated,  ovoidal,  conical,  fusiform,  or  cylindrical ;  or  so  irre- 
gular as  to  defy  description.  However  this  may  be,  it  is  a  living,  beating 
tumor,  rising  and  expanding  synchronously  with  the  contraction  of  the  left 
ventricle  of  the  heart.  Its  pulsations  are  often  perceptible  at  the  distance 
of  a  number  of  feet,  especially  in  strong,  plethoric  subjects,  and  are  always 
increased  in  force  and  frequency  by  whatever  has  a  tendency  to  excite  the 
general  circulation.  It  imparts  a  distinct  impulse  to  the  hand,  rising  and 
falling  as  the  blood  enters  and  passes  out ;  it  is  soft  and  elastic,  and  "in  its 
earlier  stages  permits  itself  to  be  emptied  by  steady  and  uniform  pressure. 
Upou  applying  the  ear  to  the  tumor  a  peculiar  noise  is  perceived,  differing 
very  much  in  its  character  and  intensity.  In  general,  it  is  a  sort  of  saw- 
ing, rasping,  or  bellows  sound,  and  so  loud  as  to  be  heard  with  great  dis- 
tinctness at  a  distance  of  several  inches ;  occasionally  it  is  of  a  peculiar  whiz- 
zing, whirring,  or  purring  nature,  and  cases  occur,  although  they  are  rare, 
iu  which  it  strongly  resembles  the  buzzing  of  a  fly  in  a  bottle.  The  imme- 
diate cause  of  the  sound  is  the  manner  in  which  the  blood  rushes  into  the 
tumor;  its  pitch  is  always  greatest,  other  things  being  equal,  when  there  is 
a  comparatively  small  opening  of  communication,  and  when  the  sac,  contain- 
ing but  little  solid  matter,  is  seated  superficially. 

The  phenomena  now  described  are,  in  general,  susceptible  of  great  modifi- 
cation by  pressure  applied  to  the  artery  above  and  below  the  tumor.  In  the 
former  case,  the  size  of  the  swelling  is  notably  diminished  and  all  motion  and 
noise  disappear ;  in  the  latter,  it  is  sensibly  augmented,  the  tumor  heaves 
and  rises  under  the  resistance,  and  the  blood,  rushing  violently  against  the 
inner  surface  of  the  sac,  at  each  systole  of  the  heart,  produces  great  tumult, 
with  a  corresponding  increase  in  the  intensity  of  the  different  sounds.  Con- 
siderable changes  in  the  aneurismal  sounds  are  sometimes  occasioned  by  the 
rugose  condition  of  the  margins  of  the  orifice  of  communication,  and  by  par- 
tially detached  clots,  or  projecting  filaments,  within  the  sac,  intercepting  the 
column  of  blood,  and  causing  various  murmurs  and  vibrations,  together  with 
a  tremulous  shaking  of  the  tumor,  isochronous  with  its  pulsations. 

The  pain  attendant  upon  aneurism  is  constant,  but  subject  to  variation  in 
its  intensity;  slight  early  in  the  disease,  and  while  the  swelling  is  still  small ; 
more  severe  and  harassing  as  it  progresses  and  encroaches  upon  the  surround- 
ing parts.  Diversified  in  its  character,  it  is  generally  dull,  aching,  and  throb- 
bing, as  if  matter  were  about  to  form  ;  in  some  cases  it  is  sharp  and  darting, 
in  others  dull,  heavy,  or  gnawing.  Occasionally  it  is  of  a  neuralgic  nature, 
coming  in  fits  and  starts,  or,  as  sometimes  happens,  in  regular  paroxysms, 
once  or  twice  in  the  twenty-four  hours.  The  immediate  causes  of  the  pain 
are,  inflammation  of  the  sac  and  the  pressure  of  this  upon  the  neighboring 
structures;  hence  it  is  always  greatest,  as  a  general  rule,  in  large  and  old 
aneurisms,  and  in  those  parts  of  the  body  which  are  most  abundantly  supplied 
with  nerves. 
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For  the  same  reason  that  the  pressure  of  the  tumor  causes  pain,  the  distal 
parts  usually  suffer  from  numbness,  and  a  sense  of  aching  and  weariness. 
Their  temperature  is  diminished;  and  they  are  weak  and  crippled.  Great 
swelling,  of  an  oedematous  character,  is  often  present,  the  result,  evidently 
of  the  compression  of  the  veins  and  lymphatics  impeding  the  return  of  their 
contents.  As  the  tumor  enlarges,  the  distal  portion  of  the  artery  contracts 
and  conveys  less  of  its  wonted  supply  to  the  lower  parts.  Gradually,  how- 
ever, this  is  compensated  for  by  the  collateral  vessels,  which,  naturally  exist- 
ing, augment  in  size,  and,  in  time,  amply  atone  for  the  diminished  stream  in 
the  main  trunk.  If  it  were  not  for  this  arrangement,  the  parts  would  soon 
shrivel  and  wither,  or,  worse,  fall  a  prey  to  gangrene.  Fortunately,  such  an 
event  can  only  happen  when  the  aneurism  is  of  extraordinary  bulk,  or  of 
very  rapid  development,  thereby  compressing  also  the  collateral  vessels  and 
the  principal  nerves. 

Aneurism  of  the  thoracic  aorta,  and  of  the  innominate  and  carotid  arteries, 
is  nearly  always  attended  with  distressing  dyspnoea,  severe  pain,  and  palpita- 
tion of  the  heart,  which  is  itself  often  seriously  implicated  in  the  di 
being  especially  liable  to  suffer  from  hypertrophy,  softening,  and  fatty  degene- 
ration, along  with  chronic  endocarditis  and  disorder  of  the  tricuspid  and 
semilunar  valves.  As  the  tumor  enlarges,  the  respiratory  difficulty  rapidly 
increases,  rendering  walking  painful,  and  the  maintenance  of  the  recumbent 
posture  ultimately  impossible.  Compression  of  the  trachea  may  induce  as- 
phyxia, and  of  the  oesophagus,  inanition.  In  the  abdomen  and  pelvis,  aneu- 
rism of  the  larger  arteries,  besides  causing  violent  pain,  may  occasion  serious 
functional  disturbance,  by  interfering  with  the  return  of  the  blood  in  the  vena 
cava,  and  thus  leading  to  ascites  and  anasarca. 

4.    DIAGNOSIS  OF  ANEURISM. 

Although  the  symptoms  of  aneurism  are,  in  general,  so  well  marked  as  to 
render  it  difficult  to  mistake  their  import,  yet,  as  the  disease  may  be  simulated 
by  other  affections,  and  as  doubts  may  thus  arise  in  the  mind  of  the  inquirer 
concerning  its  true  nature,  it  is  necessary,  in  every  case,  however  well-charac- 
terized it  may  apparently  be,  before  he  comes  to  a  final  decision,  to  institute 
a  faithful  examination  into  its  history,  progress,  and  present  condition.  It 
has  been  for  the  want  of  proper  care  in  the  investigation  of  this  disease  that 
some  of  the  most  serious  and  disgraceful  blunders  that  disfigure  the  records 
of  surgery  have  been  committed  ;  and,  although  such  errors  are  now  less  fre- 
quent than  they  were  formerly,  owing  to  the  more  general  use  of  the  exploring 
needle,  and  a  better  acquaintance  with  pathological  anatomy,  yet  it  cannot 
be  denied  that  what  has  occurred  once  may  happen  again,  and  that  with  ten- 
fold effect,  as  it  respects  the  character  of  the  surgeon,  who,  to  his  skill  as  an 
operator,  is  always  supposed  to  unite  that  of  an  enlightened  diagnostician. 
The  affections  with  which  aneurism  is  most  liable  to  be  confounded  are,  chronic- 
abscesses,  glandular  tumors,  and  encephaloid  growths.  Attention  to  the 
following  circumstances  will,  if  carefully  remembered,  enable  the  practitioner 
to  avoid  error. 

1.  Aneurism  is  always,  from  the  first,  seated  in  the  direction  of  one  of  the 
larger  arteries,  whose  course  may  often  be  distinctly  traced  by  the  finger ;  it 
is  soft  and  elastic,  pulsates  more  or  less  violently,  is  free  from  pain,  and  is 
unattended  with  discoloration  of  the  integuments.  Abscess,  on  the  contrary, 
begins  as  a  hard  swelling,  and  becomes  soft  only  after  it  has  passed  through 
its  different  stages ;  if  chronic,  matter  will  form  very  slowly,  and,  although 
it  may  surround  the  artery,  and  thus  receive  its  impulse,  yet  the  peculiar  fluc- 
tuation of  the  swelling,  and  the  changes  that  may  be  iuduced  in  it  by  pres- 
sure and  posture,  will  always  suffice  to  prevent  error.     In  acute  abscess, 


DIAGNOSIS    OF    ANEURISM.  737 

there  is  severe  pain,  pus  is  poured  out  rapidly,  and  there  is  marked  discolora- 
tion of  the  surface,  with  more  or  less  constitutional  disturbance.  Glandular 
lymphatic  swellings  are  most  common  in  the  neck,  axilla,  and  groin  in  children 
and  young  persons  of  a  strumous  diathesis ;  they  generally  advance  pretty 
rapidly,  and,  after  having  attained  a  certain  bulk,  either  remain  stationary,  or 
alternately  advance  and  recede  ;  they  are  usually  multiple,  and  not  unfre- 
quently  occur  simultaneously  on  both  sides  of  the  body.  External  aneurism, 
on  the  contrary,  is  most  common  in  the  popliteal,  femoral,  innominate,  and 
carotid  arteries,  in  middle-aged  and  elderly  subjects,  and,  progressing  slowly 
but  steadily,  never  recedes,  and  rarely  exists  in  more  situations  than  one  at 
the  same  time.  Encephaloid  growths  occur  at  all  periods  of  life  and  iu 
nearly  all  regions  of  the  body  ;  soon  acquire  a  large  bulk ;  are  of  varying 
degrees  of  consistence,  some  parts  being  solid,  some  soft,  and  some  semi-solid ; 
are  attended  with  great  enlargement  of  the  subcutaneous  veins ;  and  soon 
give  rise  to  that  pale  and  sallow  state  of  the  features  known  as  the  cancerous 
cachexia.  Aneurism,  as  just  stated,  advances  tardily,  is  of  uniform  consist- 
ence, especially  in  its  earlier  stages,  is  not  accompanied  by  any  enlargement 
of  the  subcutaneous  veins,  and,  although  the  general  health  may  seriously 
suffer,  there  is  an  entire  absence  of  cancerous?  impress. 

2.  Aneurism  pulsates  the  moment  it  is  developed  ;  no  matter  how  small  it 
may  be,  it  throbs  and  heaves  isochronously  with  the  action  of  the  heart,  and 
possesses  all  the  characteristic  traits  that  distinguish  it  in  its  later  stages, 
although  they  are  perhaps  less  strongly  marked.  Abscesses  and  solid  tumors, 
on  the  contrary,  are  seldom  affected  by  the  beating  of  the  underlying  vessel 
until  they  have  acquired  some  bulk,  and  even  then  the  impulse  is  often  very 
faint,  occurring  rather  as  an  undulatory  movement  than  as  a  distinct  shock. 

3.  In  aneurism  the  tumor  is  generally  firmly  fixed,  any  attempt  to  grasp 
and  lift  it  up  proving  abortive  ;  possibly,  it  may  be  pushed  gently  to  one 
side  or  the  other,  but  this  is  all.  Moreover,  whatever  changes  may  be  effected 
in  its  relations  none  can  be  effected  in  its  pulsations  ;  it  throbs  and  heaves  as 
before.  With  solid  growths  this  is  not  so  ;  unless  very  large,  they  can  be 
readily  isolated  from  the  vessel,  and  be  thus  deprived  of  all  impulse,  however 
strong. 

4.  The  pulsation  in  aneurism  is  generally  uniform,  being  perceived  equally 
at  every  point  of  the  circumference  of  the  tumor,  which  rises  and  falls  syn- 
chronously with  the  systole  and  diastole  of  the  heart ;  in  abscess  and  solid 
growths,  on  the  other  hand,  it  is  very  irregular,  and  is  usually  limited  to  a 
particular  spot.  In  aneurism  the  swelling  bounds  and  recedes  under  the 
hand;  it  feels  as  if  it  were  alive  and  panting;  in  solid  tumors  the  morbid 
mass  rises  at  each  impulse,  but  there  are  no  expansion  and  contraction. 

5.  When  an  aneurism  is  firmly  and  uniformly  compressed,  it  sensibly  dimi- 
nishes in  bulk,  which,  however,  recovers  itself  the  moment  the  hand  is  re- 
moved ;  in  solid  growths  and  abscesses,  pressure,  however  great,  produces  no 
such  result. 

6.  In  aneurism,  the  size  of  the  swelling  is  diminished  by  pressure  upon 
the  cardiac  side  of  the  tumor,  and  increased  by  pressure  upon  the  distal 
side.  In  morbid  structures  not  aneurismal,  no  change  of  bulk  follows  this 
procedure. 

7.  The  sounds  of  aneurism  are  different  from  those  of  solid  tumors.  Both 
may  yield  a  sawing,  bellows,  or  rasping  noise,  but  in  the  latter  this  is  never 
conjoined  with  the  peculiar  thrill,  or  whirring  noise,  which  constitutes  so 
prominent  a  symptom  in  the  former. 

8.  Aneurism  of  the  larger  arteries  ordinarily  affords  two  alternate  shocks, 
one  of  which  corresponds  with  the  diastole  of  the  heart,  the  other  with  its 
systole.  These  phenomena  are  never  present  in  solid  tumors  and  abscesses, 
and  are  therefore  pathognomonic. 
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Such  are  the  distinguishing  characters  of  aneurism  and  of  the  more  im- 
portant diseases  with  which  it  is  liable  to  be  confounded.  It  must  be  obvious, 
from  what  has  been  said  respecting  them,  that  mistake  can  only  be  avoided 
by  the  most  rigid  and  thorough  examination,  made  not  once,  but  repeatedly, 
in  every  case  of  tumor  situated  along  the  course  of  an  artery  and  influenced 
by  its  pulsation.  Where,  after  such  a  pains-taking  process,  no  satisfactory 
decision  can  be  arrived  at,  our  only  resource  is  to  insert  a  delicate  exploring- 
needle,  which,  while  it  can  do  no  possible  harm,  if  it  be  properly  employed, 
will  at  once  determine  the  diagnosis. 

5.    EFFECTS  AND  TERMINATION. 

The  effects  which  aneurism  exerts  upon  the  surrounding  parts  vary  accord- 
ing to  circumstances,  of  which  the  most  important  are,  the  situation  of  the 
affected  vessel,  and  the  size  of  the  tumor.  An  aneurism  of  the  arch  of  the 
aorta  will,  other  things  being  equal,  produce  more  serious  disturbance,  both 
organic  and  functional,  than  one  of  the  abdominal  portion  of  that  vessel,  and 
an  aneurism  of  the  carotid  artery  than  oue  of  the  popliteal.  It  is  obvious 
also  that  a  small  tumor  will,  as  la,  general  rule,  cause  less  serious  effects  than 
a  large  one. 

The  effects  which  such  a  disease  produces  upon  the  parts  with  which  it  is 
in  contact  are  purely  of  a  mechanical  character,  eventuating  in  their  displace- 
ment, compression,  or  ulceration,  or  in  all  these  occurrences  combined.  An 
aneurism  of  the  thoracic  portion  of  the  aorta  must,  necessarily,  encroach 
more  or  less  upon  the  contents  of  the  chest,  pushing  the  heart  and  lungs  out 
of  their  natural  position,  and  thereby  interfering  essentially  with  the  perform- 
ance of  their  proper  functions.  In  aneurism  of  the  carotid  artery  there  will 
be  displacement  of  the  trachea,  oesophagus,  and  the  great  vessels  of  the  neck, 
along  with  compression  of  these  parts,  and  also  of  the  pneumogastric  and 
sympathetic  nerves.  In  popliteal  aneurism  the  part  of  the  limb  below  the 
site  of  the  tumor  generally  suffers  from  obstructed  circulation,  as  is  evinced 
by  the  occurrence  of  anasarca  and  decrease  of  temperature,  with  a  feeling  of 
numbness,  the  result  of  interruption  of  the  nervous  current.  When  the  em- 
barrassment to  the  flow  of  blood  is  very  great,  or  long  continued,  mortifica- 
tion of  the  distal  portion  of  the  limb  is  liable  to  ensue. 

When  the  tumor  is  situated  externally  it  may  produce  serious  changes  in 
the  muscles,  which,  in  many  cases,  are  not  only  widely  separated  from  each 
other,  but  remarkably  pale,  flattened,  and  attenuated,  exhibiting  more  the 
appearance  of  thin  ribbons  than  of  thick,  solid,  fleshy  bodies.  The  nerves, 
too,  are  often  very  much  spread  out,  the  vessels  are  thrust  aside,  and  the 
aponeuroses  are  stretched  out  like  tense  sheets.  When  pressing  upon  an 
important  joint,  the  tumor  is  sure  to  impede  its  motion,  and  may  even  cause 
permanent  auchylosis,  as  occasionally  happens  in  aneurism  of  the  popliteal 
artery. 

The  effect  produced  by  aneurism  upon  the  osseous  tissue  is  sometimes  very 
remarkable,  and  is  generally  most  conspicuously  displayed  in  the  dorsal  por- 
tion of  the  spine.  When  the  disease  involves  the  thoracic  aorta,  the  tumor, 
which  often  attains  a  large  size,  being  crowded  into  a  comparatively  small 
space,  is  liable  to  encroach  sadly  upon  the  bony  walls  of  the  chest,  pressing 
upon  and  eroding  the  bodies  of  the  vertebras  behind,  as  seen  in  fig.  245,  the 
sternum  in  front,  the  ribs  at  the  side,  and  the  clavicle  above.  There  is  hardly 
an  osteological  cabinet,  of  any  extent,  that  does  not  afford  striking  evidence 
of  the  truth  of  this  remark.  I  have  seen  specimens  where  as  many  as  four 
of  the  bodies  of  the  dorsal  vertebras  were  completely  absorbed  as  far  as  the 
spinal  canal,  which,  forming  the  posterior  boundary  of  the  tumor,  was  thw 
fully  exposed  to  its  pulsations.     The  sternum  suffers  mostly  at  its  lateral  and 
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upper  aspect,  but  occasionally,  as  in  an  instance  now  under  my  care,  it  is  per- 
forated at  the  centre,  the  movements  of  the  aneurism  being  distinctly  visible 
at  that  part.  The  ribs  and  their  car- 
tilages do  not  generally  participate  to  Fig.  245. 
any  considerable  extent  in  the  erosion, 
and  the  clavicles  are  rarely  affected, 
unless  the  tumor  is  of  great  bulk,  and 
projects  unusually  high  up  into  the  neck. 
It  is  not  surprising,  after  what  has 
been  said  respecting  the  effects  which 
aneurism  is  capable  of  exerting  upon  the 
osseous  tissue,  that  the  tumor  should 
occasionally  cause  serious  lesion  in  the 
soft  structures,  apart  from  their  mere 
compression.  In  its  earlier  stages,  be- 
fore the  swelling  has  attained  any  con- 
siderable bulk,  the  inroads  are  slight, 
and,  consequently,  well  borne,  the  parts 

manifesting   no  disposition    tO    resent  its  Erosion  of  the  vertebra;  from  aneurism. 

encroachments  ;  by  and  by,  however,  as 

it  progresses,  its  pressure  bears  heavily  upon  the  adjacent  textures,  which, 
taking  on  inflammatory  action,  become  matted  together  by  interstitial  de- 
posits, which,  for  a  time,  thus  materially  strengthen  the  aneurismal  sac.  But 
this  state  of  things  is  not  destined  to  last  long  ;  gradually  the  morbid  action 
increases,  the  superincumbent  tissues  are  more  and  more  expanded,  and,  at 
length,  ulceration  setting  in,  the  integuments  yield  over  the  more  prominent 
portion  of  the  sac,  followed  by  destructive  hemorrhage. 

6.    SPONTANEOUS  CURE. 

Unfavorable  as  the  prognosis  of  aneurism  generally  is,  it  is  extremely 
gratifying  to  know  that  a  cure  may  occasionally  be  effected  spontaneously, 
without  the  intervention  of  art  in  any  way.  That  such  an  event  is  rare, 
forming  merely  an  exception  to  the  great  law,  is  unfortunately  too  true ;  yet 
it  sometimes  occurs  under  circumstances  apparently  the  most  desperate,  bid- 
ding defiance  alike  to  medical  and  surgical  skill.  There  are,  indeed,  few 
practitioners  of  enlarged  experience,  who  have  not  met  with  cases  of  this 
disease  in  which,  contrary  to  all  calculations  of  the  doctrine  of  chances,  the 
patient  made  an  excellent  recovery,  after  having  literally  hovered,  for  days 
and  weeks,  over  the  very  verge  of  the  grave ;  where,  in  short,  everything 
portended  speedy  destruction,  and  yet  every  vestige  of  the  aneurism  ultimately 
disappeared,  the  person  living  for  years  afterwards  in  the  enjoyment  of  good 
health,  and  in  the  exercise  of  his  former  occupation.  How  the  cure  is 
effected  in  these  cases,  our  information  does  not  enable  us  to  explain,  as  an 
opportunity  is  seldom  afforded  of  making  a  dissection  of  the  body  after  the 
event  has  taken  place,  in  consequence  of  the  individual  being  usually  lost  sight 
of.  A  knowledge,  however,  of  the  possibility  of  such  a  cure  is  highly  en- 
couraging, and  holds  out  the  hope  that  it  may  be  of  more  frequent  occurrence 
than  has  hitherto  been  imagined. 

Although  we  are  not  always  able  to  account  for  the  manner  in  which  the 
patient  gets  well  in  this  disease,  yet  observation  has  demonstrated  that  it 
generally  occurs  in  one  of  five  ways,  all  leading,  essentially,  to  the  same  result, 
namely,  the  formation  of  clots,  by  which  not  only  the  aneurismal  sac  is  closed 
up,  but  also  the  artery  immediately  above  and  below  it.  When  the  cure  is 
gradual,  the  clots  are  usually  arranged  concentrically,  and  exhibit  every  mark 
of  organization  ;  but  the  reverse  is  the  case  when  it  is  effected  suddenly,  for 
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An  aneurismal  tumor  obliterated  by  the  deposition  and  organ 
ization  of  fibrin. 


then  they  are  nothing  but  soft,  red  blood-masses,  similar  to  what  we  so  often 
observe  after  death  in  the  heart  and  large  vessels. 

1.  The  most  common  way  in  which  the  cure  takes  place  is  by  the  gradual 
filling  up  of  the  sac  by  the  formation  of  clots,  thereby  ultimately  converting 

it  into  a  firm,  solid  tumor. 
Fig.  246.  The  most  beautiful  and  per- 

fect specimen  of  this  kind, 
represented  in  fig.  24(>,  that 
I  have  ever  seen,  was  pre- 
sented to  me,  some  years 
ago,  by  an  old  pupil,  Dr. 
Shumard,  who  had  removed 
it  from  the  body  of  a  young 
steer.  What  renders  it  still 
more  interesting,  is  tlie  cir- 
cumstance that  it  was  con- 
nected with  the  hepatic  ar- 
tery, which  had  given  way 
at  one  side  from  the  rupture, 
apparently,  of  its  inner  and 
middle  tunics.  The  tumor, 
which  is  of  a  rounded  shape, 
and  nearly  three  inches  in  diameter,  is  occupied  by  hundreds  of  lamellae,  many 
of  them  not  thicker  than  a  sheet  of  paper,  of  a  pale  grayish  color,  closely  ad- 
herent to  each  other,  concentrically  arranged,  of  a  dense,  firm  texture,  and, 
beyond  question,  thoroughly  organized,  even  those  most  recently  deposited. 
At  the  centre  of  the  tumor,  a  small  irregular  cavity  exists,  which  still  ad- 
mitted some  blood,  as  is  proved  by  the  fact  that  the  hepatic  artery  is  com- 
pletely pervious.  This  mode  of  reparation  is  greatly  facilitated  by  the  small 
size  of  the  opening  of  communication  between  the  artery  and  the  aneuris- 
mal sac. 

2.  Another  mode  of  spontaneous  cure  is  the  occurrence  of  inflammation, 
followed  by  the  coagulation  of  the  contents  of  the  sac,  and  the  ultimate  ob- 
literation of  its  cavity  as  well  as  of  the  artery  in  its  immediate  vicinity.  The 
disease  may  begin  in  the  tumor  itself,  or  be  propagated  to  it  from  the  circum- 
jacent structures  ;  if  it  be  mild  and  slow,  the  cure  may  be  easy  and  sale,  but 
if  it  be  very  active,  it  may  terminate  in  suppuration,  and  thus  endanger  life 
by  hemorrhage,  the  matter  being  evacuated  along  with  the  clots  before  the 
artery  is  hermetically  sealed  by  an  internal  coagulum. 

3.  The  reparation  occasionally  occurs  through  the  intervention  of  gangrene, 
either  beginning  in  the  tumor  itself,  or  extending  to  it  from  the  parts  imme- 
diately around  it.  The  blood  coagulates  in  the  sac  as  it  does  in  an  artery  in 
ordinary  gangrene,  and  when  the  sloughs  separate  the  clots  are  discharged, 
the  gap  being  afterwards  closed  by  the  granulating  process.  Such  a  mode 
of  restoration  must  necessarily  be  infrequent,  inasmuch  as  the  morbid  action 
by  which  it  is  effected  generally  terminates  fatally. 

4.  The  contents  of  an  aneurism  are  sometimes  solidified  by  the  compres- 
sion of  the  artery  leading  to  it,  caused  either  by  the  tumor  itself  or  by  some 
morbid  growth  in  its  immediate  vicinity.  Such  a  result  may  follow  with 
nearly  equal  certainty,  whether  the  pressure  be  applied  to  the  cardiac  or  to 
the  distal  portion  of  the  vessel. 

5.  Finally,  a  very  rare  mode  of  spontaneous  obliteration  may  take  place, 
consisting  in  the  detachment  of  a  small  clot  and  its  introduction  into  the 
distal  portion  of  the  artery,  thereby  more  or  less  completely  blocking  it  up. 
The  blood,  being  thus  checked  in  its  onward  flow,  soon  coagulates,  just  as  it 
does  in  artificial  compression.     It  was  upon  a  knowledge  of  this  species  of 
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spontaneous  cure  that  Mr.  Fergusson  recently  attempted  to  found  a  new 
mode  of  treatment  of  aneurism  by  breaking  up  the  contents  of  the  tumor  by 
manipulation,  and  thus  urging  them  on  into  the  communicating  vessel. 

When,  by  any  of  the  above  modes,  a  radical  cure  is  effected,  the  tumor  is 
gradually  brought  under  the  influence  of  the  absorbent  vessels,  and  is  ulti- 
mately completely  obliterated,  or,  at  all  events,  so  far  reduced  as  to  leave 
only  a  small  nodule,  indicative  of  the  former  site  of  the  disease.  The  period 
required  for  the  perfection  of  these  changes  varies  from  three  or  four  weeks 
to  as  many  months,  according  to  the  size  of  the  aneurism  and  the  state  of  the 
part  and  system. 

Although  an  aneurism  may,  as  we  have  just  seen,  occasionally  get  well  by 
the  unassisted  efforts  of  nature,  yet  such  an  event  forms  merely  an  exception 
to  a  great  law,  in  conformity  to  which  the  disease  almost  uniformly  proves 
fatal.  The  period  at,  and  the  mode  in,  which  this  takes  place  vary  in  dif- 
ferent cases  and  under  different  circumstances,  and  can,  therefore,  be  pointed 
out  only  in  a  general  manner.  In  aneurism  of  the  aorta,  especially  in  the 
arch  of  this  vessel,  the  disease  often  produces  death  in  less  than  three  months 
from  its  commencement ;  in  the  innominate  its  course  is  also  generally  rather 
rapid,  aud  a  similar  remark  applies  to  aneurism  of  the  primitive  iliac ;  in 
aneurism,  on  the  contrary,  of  the  carotid,  subclavian,  axillary,  external  iliac, 
femoral,  and  popliteal  arteries,  the  fatal  event  is  often  postponed  several 
months  longer.  To  these  statements  there  are,  of  course,  many  exceptions ; 
thus,  on  the  one  hand,  we  occasionally  meet  with  an  aneurism  which  ends 
fatally  in  a  few  weeks,  the  tumor  expanding  rapidly,  and  perhaps  bursting 
quite  suddenly  during  a  violent  muscular  effort ;  and,  on  the  other  hand,  the 
disease  may  continue,  with  very  little  variation,  as  to  size,  for  a  number  of 
years. 

There  are  three  distinct  modes  by  which  aneurism  may  cause  death  :  1. 
By  the  injurious  compression  which  the  tumor  exerts  upon  the  neighboring 
organs.  2.  By  the  sudden  rupture  of  the  sac,  and  the  occurrence  of  hemor- 
rhage. 3.  By  the  development  of  inflammation,  suppuration,  or  mortifi- 
cation. 

1.  Aneurismal  tumors  of  the  neck  and  chest  often  cause  death  by  compres- 
sion of  the  trachea  and  bronchial  tubes,  although  perhaps  not  as  frequently 
as  has  been  generally  supposed,  owing  to  the  wonderful  power  which  these 
tubes  possess  of  flattening  themselves,  so  as  to  make  room  for  the  entrance 
of  the  air  into  the  lungs.  Indeed,  I  am  inclined  to  think,  from  my  knowledge 
of  this  subject,  that  death  from  direct  suffocation,  from  this  cause,  is  an  un- 
common event.  Great  difficulty  is  often  produced  by  the  pressure  of  the  sac 
upon  the  pneumogastric  and  phrenic  nerves,  and  it  is  extremely  probable 
that  life  is  sometimes  destroyed  in  this  way,  the  more  especially  if  the  pressure 
be  conjoined  with  serious  lesion  of  the  air-passages.  Finally,  death  occa- 
sionally proceeds  from  compression  of  the  heart  and  lungs,  interfering  with 
the  circulation  and  respiration  ;  or  from  compression  of  the  oesophagus, 
causing  inanition.  In  the  abdominal  and  pelvic  cavities,  and  also  in  the 
extremities,  the  danger  from  compression  is  much  less,  as  the  structures  here 
are  less  important  to  life,  as  well  as  more  disposed  to  yield  under  the  en- 
croachment of  the  tumor. 

2.  After  an  aneurismal  tumor  has  attained  a  certain  bulk  it  is  extremely 
apt  to  give  way,  as  in  fig.  247,  either  suddenly  or  gradually,  under  the  im- 
pulse of  the  blood,  or  under  severe  muscular  exertion.  Such  an  occurrence 
will  be  the  more  likely  to  happen  when  the  tumor  has  been  of  rapid  growth, 
and  especially  if  its  interior  has  not  been  fortified  by  the  formation  of  hard, 
organized  clots,  so  as  to  increase  the  thickness  and  strength  of  its  tunics.  It 
is  in  this  manner  that  most  of  the  internal  aneurisms,  which  do  not  cause 
destruction  by  mere  compression,  ultimately  terminate,  the  immediate  cause 
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Fig.  21', 


of  death  being  hemorrhage  into  some  internal  and  contiguous  organ.  Thus, 
in  the  chest,  the  tumor  usually  opens  into  the  trachea,  the  bronchial  tubes, 
the  pleura,  pericardium,  mediastinum,  or  oesophagus. 
Sometimes  a  communication  is  established  between 
the  sac  and  the  heart,  between  it  and  the  pulmonary 
artery,  or,  lastly,  between  it  and  the  vena  cava.  An 
aortic  aneurism  has  also  been  known  to  burst  into 
the  spinal  canal,  some  of  the  bodies  of  the  vertebra 
having  previously  been  destroyed  by  absorption. 
In  the  abdomen,  the  tumor  may  break  into  the  peri- 
toneal cavity,  or  into  one  of  the  hollow  viscera,  as 
the  stomach,  intestine,  or  urinary  bladder.  In  the 
neck,  axilla,  groin,  and  extremities,  the  aneurism, 
if  permitted  to  pursue  its  course,  generally  finds  its 
way  to  the  surface,  very  much  after  the  manner  of 
an  abscess. 

The  hemorrhage  succeeding  to  the  rupture  of  an 
aneurism  may  be  slight,  as  when  the  aperture  is 
small  or  devious,  or  copious  and  destructive,  as 
when  the  opening  is  large  or  straight.  Most  com- 
monly, life  is  worn  out  by  the  frequent  recurrence 
of  the  bleeding ;  thus,  twenty  ounces  of  blood  may 
be  lost  to-day,  in  a  week  twenty  or  thirty  ounces 
more,  and  so  on  until  the  patient  dies  completely 
exhausted,  his  condition  being,  in  the  meantime, 
perhaps  seriously  aggravated  by  serous  effusions 
into  some  important  cavity.  Occasionally  the 
aneurism  gives  way  by  a  large  rent,  and  the  patient 
expires  instantly  in  consequence  of  the  hemorrhage. 
3.  More  or  less  inflammation  attends  all  aneurisms;  whatever  may  be  their 
volume  or  situation,  their  age,  or  character,  they  play  the  parts  of  intruders, 
encroaching  upon,  compressing,  and  irritating  the  surrounding  structures, 
and  thus  giving  rise  to  various  deposits,  especially  of  serum  and  plasma.  It 
is  by  means  of  the  latter  that,  as  was  previously  stated,  the  sac  increases  in 
thickness  and  density,  so  as  to  qualify  it  the  better  to  bear  with  impunity  the 
impulse  of  the  inflowing  current  of  blood  ;  without  such  an  occurrence  few 
tumors  of  this  kind  would  be  able  to  maintain  themselves  for  any  length  of 
time,  but  would  soon  yield  to  the  resistless  pressure  from  within ;  in  a  word, 
speedy  rupture  of  the  sac,  and  fatal  hemorrhage  would,  in  most  cases,  be 
inevitable.  But,  although  inflammation  is  set  up  for  wise  and  beneficial  pur- 
poses, the  process,  unfortunately,  is  not  always  kept  within  the  strict  limits 
required  to  fortify  the  sac  and  protect  it  against  early  rupture;  on  the  con- 
trary, many  circumstances  occur  to  provoke  its  increase,  and  to  cause  it  to 
pass  into  ulceration,  suppuration,  and  even  mortification.  Among  these  cir- 
cumstances some  are  of  a  constitutional,  and  others  of  a  purely  local  character; 
thus,  mere  plethora  and  the  use  of  stimulating  food  and  drink  may  power- 
fully augment  the  inflammation,  and  bring  about  these  untoward  results.  In 
general,  however,  it  will  be  found  that  the  mechanical  compression  of  the 
tumor,  in  consequence  of  the  resistance  offered  to  its  extension,  has  more  to 
do  with  its  production  than  anything  else.  Sometimes  a  clot  is  accidentally 
detached,  and  thus  becomes  a  cause  of  mischief.  In  external  aneurism,  the 
manipulation  employed  in  examining  the  tumor  is  occasionally  productive  of 
severe  inflammation,  and  similar  effects  often  follow  the  injudicious  use  of  the 
affected  limb. 

Suppuration  of  the  tumor  is  an  infrequent  event.     A  case  occurred  in 
1857,  at  the  Pennsylvania  Hospital,  in  the  service  of  Dr.  Pepper,  in  which 
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an  abscess  had  formed  in  connection  with  an  aneurism  of  the  innominate,  and 
killed  the  patient,  a  man  aged  38,  by  bursting  into  the  trachea.  A  report, 
with  a  drawing  of  the  case,  has  been  published  by  Dr.  Humphreys,  in  the 
Transactions  of  the  Pathological  Society  of  Philadelphia.  Ulceration  and 
mortification  are  more  common,  and  are  particularly  liable  to  take  place  when 
the  tumor  is  of  large  size. 

Finally,  aneurism  may  prove  fatal  by  exciting  inflammation  in  an  important 
internal  organ,  as  the  lung,  heart,  or  pleura.  In  popliteal  aneurism,  the 
pressure  of  the  tumor  upon  the  nerves  and  arteries  below  sometimes  causes 
death  from  mortification  of  the  leg  and  foot. 

Treatment. 

Notwithstanding  the  vast  amount  of  attention  that  has  been  bestowed  upon 
aneurism,  from  the  earliest  periods  of  medical  science  down  to  the  present,  it 
may  truly  be  affirmed  that  there  is  no  subject  connected  with  practical  surgery 
which  has  been  so  little  understood  by  the  great  mass  of  the  profession  as 
this.  This  circumstance  has  arisen,  it  seems  to  me,  not  so  much  from  a  want 
of  ability  on  the  part  of  the  practitioner  to  comprehend  the  nature  of  this 
lesion,  as  from  the  obscure  and  imperfect  manner  in  which  it  is  usually  dis- 
cussed in  our  lecture-rooms  and  in  our  systematic  treatises.  Much  difficulty 
also  has  grown  out  of  the  defective  nomenclature  of  aneurism  and  of  the 
ambiguity  which,  until  recently,  existed  in  regard  to  the  pathology  of  this 
affection,  both  tending  to  give  rise  to  erroneous  ideas  of  practice.  Light, 
however,  is  gradually  breaking  in  upon  us  ;  and  it  is  highly  probable  that 
the  advances  of  modern  science  will  enable  us,  ere  long,  to  treat  aneurism 
with  as  much  confidence  as  any  other  class  of  maladies. 

Leaving,  for  the  present,  out  of  view  the  treatment  of  internal  aneurism, 
as  belonging  as  much  to  the  department  of  medicine  as  that  of  surgery,  I 
shall  proceed  to  consider  the  various  remedies  that  have  been  proposed  for 
the  cure  of  the  external  form  of  the  disease,  or,  more  properly  speaking,  of 
those  cases  of  aneurism  which  are  more  directly  and  immediately  amenable  to 
the  art  and  science  of  surgery.  In  doing  this,  it  will  be  necessary  to  bear  in 
mind  the  divisions  of  aneurism  pointed  out  in  the  commencement  of  the 
section,  as  each  of  them  will  require  corresponding  modifications  of  manage- 
ment. 

In  the  time  of  Celsus,  as  well  as  for  a  long  period  subsequently,  the  treat- 
ment of  aneurism  was  conducted  in  the  most  cruel  and  unscientific  manner. 
The  only  operation  which  appears  to  have  been  known  was  to  lay  open  the 
tumor  by  a  bold  incision,  and,  after  turning  out  its  contents,  to  apply  the 
hot  iron  to  the  extremities  of  the  affected  artery,  so  as  to  seal  up  their  mouths. 
The  effect  of  such  a  procedure  may  easily  be  imagined  ;  upon  the  separation 
of  the  eschar,  hemorrhage  was  sure  to  take  place,  and  in  this  way  nearly  every 
patient  perished,  either  at  the  first  onset  of  the  bleeding,  or  by  its  frequent 
repetition.    This  miserable  practice  continued  in  vogue  until  the  introduction 
of  the  ligature  by  Ambrose  Pare.     A  different  mode  of  procedure  was  now 
adopted,  although  it  can  hardly  be  said  to  have  been  much  of  an  improve- 
ment upon  the  one  just  described.     It  certainly,   however,  possessed  the 
advantage  of  being  more  scientific,  and  of  being  less  frequently  followed  by 
hemorrhage,  notwithstanding  it  could  claim  little  on  the  score  of  simplicity 
as  far  as  its  execution  was  concerned.     It  consisted  in  ligating  the  artery 
above  and  below  the  tumor,  which  was  then  freely  opened,  thoroughly  cleared 
out,  and  stuffed  with  charpie,  to  promote  suppuration  and  occlusion,  the 
object  being  to  heal  the  wound  from  the  bottom.     Occasionally  the  more 
adventurous  surgeon  took  the  more  speedy  route  of  extirpating  the  tumor, 
adopting  a  plan  similar  to  that  which  is  sometimes  pursued  at  the  present 
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day  in  treating  aneurism  at  the  bend  of  the  arm  consequent  upon  venesection. 
The  result  of  this  operation,  too,  was  often  most  disastrous  ;  many  of  the 
patients  died  of  the  effects  of  inflammation,  some  of  secondary  hemorrhage, 
and  not  a  few  of  the  shock  of  the  amputation  performed  as  a  dernier  ressort, 
to  save  them  from  impending  destruction.  To  prevent  these  sad  occurrences, 
and  afford  the  sufferer  a  better  chance  of  recovery,  the  removal  of  the  limb 
was  often  the  only  operation  thought  of  for  his  relief. 

a.    DELIGATION  OF  THE  ARTERY  AT  THE  CARDIAC  SIDE  OF  THE  TUMOR. 

It  is  amazing  to  think  that  some  of  the  operations  above  described  should 
have  continued  in  vogue  until  near  the  close  of  the  last  century.  The  fact 
attests,  more  fully  than  any  other  circumstance  with  which  we  are  acquainted, 
the  low  state  of  surgery  up  to  that  period.  The  merit  of  performing  the  first 
operation  for  the  cure  of  aneurism  upon  strictly  scientific  principles  is  due  to 
Mr.  John  Hunter,  who  flourished  in  the  latter  part  of  that  century,  and  whose 
labors  have  shed  so  much  lustre  upon  the  healing;  art.  From  having  witnessed 
so  many  failures  from  the  ordinary  procedure,  he  was  led  to  the  conclusion 
that  the  cause  consisted  in  the  fact  that  the  artery  was  always  diseased  for 
some  distance  above  the  aneurism,  and  that  it  was,  therefore,  incapable  of 
becoming  sufficiently  occluded  prior  to  the  detachment  of  the  ligature  to  pre- 
vent hemorrhage.  Acting  under  this  conviction,  amply  confirmed  by  dissec- 
tion and  observation,  he  determined,  upon  the  first  favorable  opportunity,  to 
apply  the  ligature  upon  a  sound  portion  of  the  vessel.  "While  thus  revolving 
the  matter  in  his  mind,  a  man,  laboring  under  popliteal  aneurism,  was  ad- 
mitted into  St.  George's  Hospital,  of  which  he  was  then  one  of  the  surgeons. 
The  patient  was  a  coachman,  forty-five  years  of  age,  and  the  tumor,  first  per- 
ceived three  years  previously,  was  not  only  quite  large,  but  was  attended 
with  great  swelling  of  the  foot  and  leg.  The  operation  was  executed  in 
December,  1785,  the  femoral  artery  being  exposed  a  little  below  its  middle, 
and  surrounded  by  four  ligatures  drawn  so  gently  as  simply  to  bring  the 
sides  of  the  vessel  together.  "  The  reason  for  having  four  ligatures  was," as 
is  stated  by  Sir  Everard  Home,  by  whom  the  case  was  reported,  "  to  com- 
press such  a  length  of  artery  as  might  make  up  for  the  want  of  tightness,  it 
being  wished  to  avoid  great  pressure  on  the  vessel  at  any  one  part.  The 
ends  of  the  ligature  were  carried  directly  out  of  the  wound,  the  sides  of  which 
were  now  brought  together  and  supported  by  sticking-plaster  and  a  linen 
roller,  that  they  might  unite  by  the  first  intention." 

It  is  unnecessary  to  enter  into  any  details  respecting  the  after-treatment  of 
the  case.  It  will  be  sufficient  for  my  purpose  to  state  that  on  the  second  day 
after  the  operation  the  tumor  had  lost  more  than  one-third  of  its  original 
bulk ;  that  the  ligatures,  some  of  which  came  away  on  the  fifteenth  day,  ex- 
cited severe  inflammation  in  the  artery,  as  well  as  in  the  surrounding  parts; 
and  that  the  man  left  the  hospital  on  the  8th  of  July  following,  in  good 
health,  and  with  no  appearance  of  any  tumor  in  the  ham.  He  subsequently 
resumed  his  former  occupation  as  coachman,  and  died  from  an  attack  of  re- 
mittent fever,  fifteen  months  after  the  operation.  The  limb  being  dissected, 
the  femoral  artery  was  found  to  be  impervious  as  high  up  as  the  profunda, 
while  below  the  site  of  the  ligatures,  as  far  down  as  the  tumor,  it  was  open, 
and  contained  blood,  except  just  where  it  entered  the  aneurism,  where  it  had 
become  obliterated.  The  sac  was  a  little  larger  than  a  hen's  egg,  but  more 
oblong  and  flattened,  and  contained  a  solid  coagulum  adherent  to  its  internal 
surface. 

I  have  been  induced  to  give  a  brief  outline  of  this  case  for  two  reasons. 
In  the  first  place  it  deserves  to  be  commemorated  because  it  embodies  the 
application  of  a  new  priuciple  to  the  cure  of  a  disease  which,  until  then,  was 
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almost  uniformly  fatal  ;  and,  secondly,  because  it  will  enable  us  to  establish, 
in  a  more  satisfactory  manner  than  we  could  otherwise  do,  the  claims  of  Mr. 
Hunter  to  the  credit  of  having  originated  the  operation,  which  has  been  so 
sturdily  denied  him  by  the  French  surgeons,  who  have,  almost  with  general 
consent,  ascribed  it  to  their  countryman,  Dominic  Anel.  I  have  no  dispo- 
sition to  enter  into  the  merits  of  this  dispute,  especially  at  this  remote  period, 
when  everything  relative  to  it  should  be  fully  understood  ;  I  shall,  therefore^ 
content  myself  with  a  recital  of  a  few  of  the  more  prominent  and  important 
facts  of  Anel's  operation,  for  these  will  be  sufficient  to  show  that  it  differs 
wholly  and  entirely  from  that  of  Mr.  Hunter,  and  that,  so  far  from  involving 
any  new  principle,  it  was  merely  a  simplification  of  the  old  procedure. 

The  case  of  Anel,  to  whom  surgery  is  indebted  for  some  of  its  most  valu- 
able improvements,  fell  accidentally  into  his  hands  during  a  visit  which  he 
made  to  Rome  in  1710.  His  patient  was  a  Catholic  priest,  who,  in  conse- 
quence of  having  had  the  brachial  artery  pricked  in  venesection,  was  affected 
with  an  aneurism  at  the  bend  of  the  arm  ;  the  tumor  was  large,  and,  being 
the  seat  of  slight  ulceration,  seemed  to  have  been  on  the  point  of  bursting. 
Having  controlled  the  circulation  in  the  limb  by  means  of  the  tourniquet,  he 
cut  cautiously  down  upon  the  artery,  and,  after  separating  it  from  the  accom- 
panying nerve,  he  raised  it  upon  a  hook,  and  tied  it  as  near  to  the  tumor  as 
possible.  All  pulsation  in  the  tumor  instantly  ceased,  the  ligature  came  away 
on  the  eighteenth  day,  and  at  the  end  of  a  month  the  friar  was  able  to  use  his 
arm  quite  as  well  as  before  the  accident. 

It  will  thus  be  perceived  that  the  operations  of  the  English  and  French 
surgeons  differed  from  each  other  in  every  particular  ;  and  it  is  only  surprising 
that  there  ever  should  have  existed  any  contrariety  of  opinion  respecting  them. 
The  procedure  of  Anel  was  executed  for  the  cure  of  a  traumatic  aneurism  ; 
the  artery  was  perfectly  healthy,  and  it  was  tied  in  as  close  proximity  to  the 
tumor  as  possible,  the  Frenchman  never  supposing  that  he  was  about  to 
establish  a  new  principle  in  operative  surgery  ;  he  nowhere  alludes  to  such 
an  intention,  and  his  only  object  seems  to  have  been  to  afford  his  patient, 
who  was  suffering  great  agony,  and  who  might  bleed  to  death  at  any  moment 
from  the  sudden  bursting  of  his  tumor,  prompt  relief.  The  Englishman,  on 
the  contrary,  had  studied  the  subject  with  infinite  care  and  attention  ;  he  had 
made  numerous  dissections  and  even  performed  some  experiments  upon  the 
inferior  animals,  as  the  dog  and  horse,  with  a  view  of  ascertaining  the  condi- 
tion of  the  artery  in  aneurism  and  its  ability  to  bear  the  ligature  ;  and  he  had 
clearly  perceived  that,  as  the  cause  of  failure  of  the  old  operation  was  that 
the  ligation  was  always  made  too  near  to  the  tumor,  the  only  safety  would 
be -to  tie  a  sound  portion  of  the  vessel,  even  although  this  should  be  at  a  very 
considerable  distance  from  the  aneurism.  His  object  was  not  to  cut  off  the 
supply  of  blood  at  once,  but  simply  to  weaken  its  passage  through  the  tumor, 
thereby  giving  its  contents  an  opportunity  of  undergoing  gradual  coagulation, 
and  at  the  same  time  preventing  the  distal  parts  of  the  limb  from  perishing 
from  the  sudden  stoppage  of  the  circulation.  The  result  of  the  case  above 
detailed  proved  the  correctness  of  his  reasoning,  and  established,  upon  a  firm 
and  immutable  basis,  what  is  now  universally  recognized  in  Great  Britain 
and  in  this  country,  as  the  Hunterian  operation  for  aneurism. 

The  operation  of  Hunter  has  been  performed  upon  almost  every  artery  of 
the  body  liable  to  suffer  from  aneurism.  Even  the  aorta  itself  has  been  re- 
peatedly tied,  and,  although  the  cases  have  all  proved  fatal,  yet  the  result  has 
been  such  as  to  show,  most  conclusively,  that  the  event  has  been  due  much 
more  to  the  injury  inflicted  upon  the  surrounding  structures  than  to  the  vio- 
lence done  to  the  circulation  by  cutting  off  so  great  a  quantity  of  blood  from 
its  accustomed  channels.  Great  simplicity  now  characterizes  the  operation  ; 
a  healthy  portion  of  artery  is  selected,  great  care  is  taken,  in  exposing  the 
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vessel,  to  disturb  its  sheath  as  little  as  possible,  and  only  one  ligature  is  used, 
bat  that  is  drawn  so  tightly  as  to  lacerate  the  inner  and  middle  tunics,  when, 
a  double  knot  being  made,  one  extremity  is  cut  off,  and  the  other  is  brought 
out  at  the  nearest  point  of  the  wound,  which  is  then  treated  in  the  ordinary 
manner.  Cessation  of  pulsation  usually  occurs  at  once  upon  tightening  (he 
ligature,  although  not  necessarily  so  ;  sometimes,  indeed,  several  days  elapse 
before  it  is  fully  established,  but  even  then  it  is  commonly  very  much  dimi- 
nished in  force,  thus  paving  the  way  for  the  formation  of  clots  upon  which 
the  cure  ultimately  depends.  The  persistence  of  the  circulation,  after  the 
main  artery  of  a  limb  has  been  ligated,  arises  from  the  anastomosing  branches 
continuing  to  pour  their  contents  into  that  portion  of  the  vessel  which  lies 
between  the  cord  and  the  sac,  as  well  as  into  the  sac  itself,  and  perhaps  also 
into  the  distal  portion  of  the  artery.  When  these  branches  are  inordinately 
large,  or  numerous,  they  may  keep  up  such  a  supply  of  blood  as  to  compro- 
mise effectually  the  success  of  the  operation. 

The  operation  is  generally  followed  by  a  slight  diminution  of  temperature 
in  the  limb,  but  this  rarely  lasts  beyond  a  few  hours,  when  it  is  succeeded  by 
a  marked  increase  of  heat,  owing  to  the  augmented  activity  of  the  cutaneous 
circulation,  in  consequence  of  the  blood  being  forced  principally  through  the 
superficial  capillaries.  Subsequently,  however,  as  the  anastomotic  branches 
enlarge,  and  the  circulation  becomes  equalized,  the  temperature  sinks  again, 
and  now  perhaps  somewhat  below  the  normal  standard,  the  parts  really 
feeling,  for  the  first  time,  the  loss  of  blood  occasioned  by  the  ligation  of  the 
artery.  In  not  a  few  cases  the  limb  retains  its  temperature  after  the  opera- 
tion with  hardly  any  variation,  as  if  nothing  at  all  had  happened. 

Instead  of  the  ordinary  silk  ligature,  Dr.  Stone,  of  Xew  Orleans,  in  a 
of  aneurism,  in  1859,  tied  the  common  iliac  artery  with  a  silver  wire,  simply 
approximating  the  sides  of  the  vessel,  and  leaving  the  wire  in  the  wound,  con- 
vinced of  its  entire  harmlessness.  The  patient  died  on  the  twenty-sixth  tiny, 
but,  as  no  autopsy  was  made,  the  disposition  of  the  ligature  was  not  ascer- 
tained. At  my  College  Clinic,  last  June,  I  secured,  in  a  similar  manner,  the 
femoral  artery  in  a  case  of  popliteal  aneurism  ;  the  patient  rapidly  recovered 
without  any  untoward  symptom,  and  the  wire  still  remains  in  the  thigh, 
nearly  the  entire  wound  having  healed  by  the  first  intention. 

After-treatment The  treatment  after  the  operation  must  be  conducted 

with  great  judgment  and  attention.  The  patient  being  carried  to  bed,  the 
limb  is  placed  in  an  easy  and  relaxed  position,  but  not  elevated,  lest  arterial 
influx  be  interfered  with;  and  it  is  well,  especially  if  there  be  a  diminution 
of  temperature,  that  it  should  be  enveloped  for  some  time  in  wadding.  Cold 
applications  must  be  carefully  avoided,  even  if  the  skin  manifest  inordinate 
heat  with  some  degree  of  swelling,  as  they  could  not  fail  to  be  prejudicial  by 
lowering  the  vital  powers,  and  so  laying  the  foundation  for  mortification.  A 
full  anodyne  should  be  administered  immediately  after  the  operation,  to  tran- 
quillize the  action  of  the  heart;  light  diet  is  to  be  observed,  with  cooling 
drinks  ;  and  the  temperature  of  the  apartment  is  not  permitted  to  exceed  65° 
of  Fahrenheit.  The  bowels  must  not  be  opened  for  several  days,  and  then 
only  by  the  mildest  laxatives,  drastic  purgatives  being  particularly  objection- 
able on  account  of  their  tendency  to  cause  excitement  and  throbbing  of  the 
arteries ;  occurrences  which  would  inevitably  be  injurious  after  such  an 
operation. 

Causes  of  Failure. — The  causes  of  failure  after  the  Hunterian  operation 
are,  first,  violent  inflammation,  followed  by  mortification  ;  secondly,  death  of 
the  limb  from  deficiency  of  blood ;  thirdly,  secondary  hemorrhage,  either 
from  premature  detachment  of  the  ligature,  or  rupture  of  the  sac ;  and, 
fourthly,  maintenance  of  the  circulation  by  means  of  a  redundant  anastom 
Xone  of  these  accidents,  save  the  last,  and  that  is  a  very  improbable  one,  will 
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be  likely  to  happen  if  the  part  and  system  have  been  thoroughly  prepared  for 
the  operation,  if  the  disease  has  not  made  too  much  progress,  and,  finally,  if 
proper  care  and  judgment  be  employed  in  managing  the  case  after  the  appli- 
cation of  the  ligature.  Deligation  of  the  carotid  arteries  for  the  cure  of  aneu- 
rism is  liable  to  be  followed  by  inflammation  of  the  brain  and  lungs,  with 
softening  of  the  former  of  these  organs  and  hepatization  of  the  latter.  Much 
of  the  mortality  from  the  operation  is  caused  by  this  disease. 

No  recent  statistics  of  the  Hunterian  operation,  on  a  large  scale,  have 
appeared.  The  most  satisfactory,  so  far  as  I  know,  are  those  of  Mr.  Thomas 
Inman,  of  Liverpool,  published  in  1844.  His  table  was  made  up  of  all  the 
reliable  cases  that  had  been  recorded  up  to  that  period  in  the  various  medi- 
cal and  surgical  periodicals. 

Name  of  the  artery. 
Innominate  artery 
Subclavian  artery- 
Carotid  artery    . 
Abdominal  aorta 
Common  iliac     . 
Internal  iliac 
External  iliac 
Femoral 

Total     ....  170  59  1  in  3 

b.    DELIGATION  OF  THE  ARTERY  AT  THE  DISTAL  SIDE  OF  THE  TUMOR. 

It  is  well  known  that  aneurism  occasionally  occurs  so  near  the  trunk  as  to 
render  it  impracticable  to  perform  the  Hunterian  operation,  or  that  the 
artery,  although  accessible  at  the  cardiac  side  of  the  tumor,  is  too  much  dis- 
eased to  enable  it  to  support  the  ligature.  Mons.  Brasdor,  a  professor  in 
the  old  school  of  surgery  at  Paris,  upwards  of  seventy  years  ago,  after  much 
reflection  upon  the  subject,  arrived  at  the  conclusion  that  gradual  and  effi- 
cient coagulation  of  the  blood  in  the  aneurism  might  be  produced  by  placing 
the  cord  upon  the  artery  at  its  distal  aspect.  He  had  no  opportunity,  how- 
ever, of  solving  the  problem  upon  the  human  subject.  The  merit  of  this  was 
reserved  for  Deschamps,  although  the  case  upon  which  he  tried  it  could 
hardly  have  been  worse  for  such  an  undertaking.  The  patient,  besides  being 
old,  was  worn  out  by  suffering,  and  the  tumor,  which  occupied  the  upper 
part  of  the  thigh,  extending  to  within  a  short  distance  of  Poupart's  liga- 
ment, was  nearly  seventeen  inches  in  circumference.  The  operation  was 
tedious  and  difficult,  on  account  of  the  depth  of  the  artery  and  the  absence 
of  pulsation,  but  the  vessel  was  at  length  discovered  and  effectually  secured. 
Contrary,  however,  to  expectation,  the  aneurism,  which  had  made  marked 
progress  for  some  time  previously,  now  rapidly  increased  in  volume,  and  on 
the  fourth  day,  when  it  appeared  to  be  on  the  point  of  bursting,  it  was  re- 
solved to  perform  the  ordinary  operation,  notwithstanding  the  reasons  which 
had  just  before  been  urged  against  its  adoption.  Two  ligatures  were  applied, 
but  the  operation  was  attended  with  copious  hemorrhage,  and  the  man  died 
in  eight  hours  after. 

The  operation  of  Brasdor  was  next  performed  by  Sir  Astley  Cooper,  in  a 
case  of  aneurism  of  the  external  iliac  artery,  extending  so  high  up  into  the 
abdomen  as  to  render  it  impossible  to  place  a  ligature  between  it  and  the 
heart.  The  femoral  artery  was,  therefore,  tied  a  short  distance  below  Pou- 
part's ligament,  between  the  epigastric  and  profunda.  The  patient  did  well 
for  some  days,  when  the  tumor,  which  had  been  gradually  diminishing  in 
volume,  burst,  causing  death  by  hemorrhage. 

What  the  results  of  these  two  attempts  might  have  been,  if  the  cases  had 
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been  of  a  more  favorable  character,  is  a  matter  which  must,  of  course,  be  left 
to  conjecture.  It  is  certain,  however,  that  no  attempt  was  made  to  repeat 
the  operation  until  1825,  when,  almost  forgotten  by  the  profession,  it  was 
performed  by  the  late  Mr.  James  Wardrop,  of  London,  in  a  case  of  aneu- 
rism of  the  carotid  artery.  The  success  was  complete.  The  ligation  was 
followed  by  an  immediate  diminution  of  the  tumor,  which  gradually  pro- 
gressed until,  at  the  end  of  the  fifth  week,  the  neck  had  nearly  regained  its 
natural  form;  the  ligature  had  dropped  off,  and  the  general  health  was  en- 
tirely re-established.  The  patient,  a  woman,  aged  seventy-five,  continued  to 
be  perfectly  well  three  years  after  the  operation. 

Having  been  equally  successful  in  several  other  cases,  Mr.  Wardrop  was 
induced  to  extend  the  principle  of  Brasdor's  operation  to  aneurism  of  the 
innominate  artery.  It  occurred  to  him  that,  by  tying  one  of  the  branches  of 
this  artery,  the  force  of  the  circulation  might  be  so  far  diminished  in  the 
tumor  below  as  to  cause  the  solidification  of  its  contents  ;  and  a  favorable 
opportunity  soon  after  arising,  he  was  not  slow  in  putting  his  ideas  in  prac- 
tice. The  patient,  a  female,  aged  forty-five,  had  a  pulsating  swelling,  of  the 
size  of  a  turkey's  egg,  in  the  inferior  part  of  the  neck,  its  base  being  con- 
cealed by  the  sternum,  and  evidently  connected  with  the  innominate  artery. 
For  the  cure  of  this  disease  the  right  subclavian  was  tied  in  July,  1827,  with 
the  effect  of  a  gradual  amelioration  of  the  distressing  symptoms,  and  the 
ultimate  disappearance  of  the  tumor,  its  site  being  occupied  merely  by  an 
unnatural  hardness,  the  result,  probably,  of  the  remains  of  the  aneurism. 
This  was  the  condition  of  the  patient  fourteen  months  afterwards,  at  which 
time  the  carotid  artery  still  pulsated,  although  not  so  vigorously  as  the  left, 
and  the  woman  was  in  better  health  than  she  had  been  for  a  long  time. 

The  procedure  now  described  constitutes  what  is  called  Wardrop's  opera- 
tion, although  it  is  in  reality,  as  was  before  intimated,  merely  an  extension  of 
that  of  Brasdor  ;  and  is  only  applicable  to  aneurism  of  the  innominate  artery. 
It  has  been  performed  within  the  last  fifteen  years  in  a  considerable  number 
of  cases,  generally  by  tying  the  common  carotid  ;  but  the  results  have,  for 

the  most  part,  been  unfavorable, 
Fig.  248.  Fig.  249.  Fig.  250.     owing,  as  has  been  alleged,  and 

as  is  probably  the  fact,  to  the 
occurrence  of  violent  inflamma- 
tion both  in  the  aneurismal  sac 
and  in  the  vessels  in  immediate 
communication  with  it,  termi- 
nating fatally  in  a  few  days,  or, 
at  most,  in  a  few  weeks. 

Deligation  of  the  artery  at 
the  distal  side  of  the  sac  has 
hitherto  been  most  disastrous. 
Thus,  of  27  cases,  collected  by 
Mr.  Erichsen,  death  speedily 
occurred  in  20,  while  in  the  re- 
maining seven,  although  the  pa- 
tients escaped  with  their  lives, 
no  benefit  whatever  resulted  in 
regard  to  the  cure  of  the  aneu- 
rism. 

The  annexed  cuts  afford  an 
illustration  of  the  various  me- 
thods of  ligating  arteries  for  the 
cure  of  aneurism,  above  de- 
scribed. A  glance  will  serve  to  show  how  inefficient  such  an  operation  must 
be  when  performed  according  to  the  plan  suggested  by  Mr.  "Wardrop. 


Brasdor's. 


Wardrop's. 
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The  treatment  of  aneurism  by  compression  dates  back  to  a  very  early  period 
of  the  profession,  and,  although  the  principles  upon  which  it  was  formerly 
conducted  were  far  from  being  scientific,  numerous  cases  have  been  published 
illustrative  of  its  efficacy.  It  is  not  my  design  to  inquire  into  the  history  of 
the  operation,  or  to  seek  out  its  inventor  for  the  purpose  of  awarding  him 
praise  for  his  ingenuity  and  enterprise  ;  it  is  sufficient  to  state  that  the  com- 
pression was  originally  applied  directly  to  the  tumor,  or  to  the  tumor  and 
the  limb  upon  which  it  was  situated,  either  by  means  of  an  apparatus  spe- 
cially constructed  for  the  object,  or  by  a  compress  and  roller,  extended  from 
the  distal  portion  of  the  extremity  upwards,  beyond  the  seat  of  the  disease. 
The  practice  was  most  frequently  employed  for  the  relief  of  traumatic  aneu- 
rism, especially  that  form  of  it  consequent  upon  injury  of  the  brachial  artery, 
at  the  bend  of  the  arm,  and,  although  it  proved  occasionally  successful,  not 
a  few  cases  occurred  in  which  it  was  followed  by  violent  inflammation  of  the 
sac  and  limb,  eventuating  in  ulceration,  abscess,  or  gangrene. 

In  the  latter  part  of  the  last  century,  Vernet,  a  French  military  surgeon, 
conceived  the  idea  of  curing  aneurism  by  applying  compression  upon  the 
artery  immediately  beyond  the  tumor,  upon  the  same  principle  as  that  upon 
which  Brasdor  soon  afterwards  suggested  the  use  of  the  ligature.  He  thought 
that  the  operation  was  particularly  adapted  to  aneurism  situated  so  near  to 
the  trunk  as  to  forbid  a  resort  to  the  ligature,  or  compression  upon  the  cardiac 
side  of  the  swelling.  It  would  appear,  however,  that  he  practised  it  only  in 
one  instance — upon  a  man  affected  with  inguinal  aneurism — and  that  so  great 
was  the  disturbance  which  it  created  in  the  pulsations  of  the  sac,  that  he  was 
obliged,  in  a  very  short  time,  to  abandon  it.  From  the  want  of  success 
attending  the  case,  ill  adapted  as  it  was  to  test  the  principles  of  a  new  pro- 
cess, no  one,  it  seems,  felt  afterwards  disposed  to  make  further  trial  of  it,  and 
it  was  accordingly  forgotten,  or  remembered  only  as  an  ingenious  sugges- 
tion. 

Compression  of  the  artery  above  the  tumor,  or  between  it  and  the  heart, 
was  first  distinctly  insisted  upon  as  a  remedy  for  the  cure  of  this  disease,  by 
the  late  Mr.  Freer,  of  England,  in  his  observations  on  aneurism,  published 
early  in  the  present  century.  In  the  work  here  referred  to,  he  gives  particular 
directions  for  applying  the  compression,  enjoining  that  it  should  be  made  by 
enveloping  the  whole  limb  with  a  bandage,  and  placing  upon  the  vessel,  in 
the  most  superficial  portion  of  its  extent,  a  small  pad,  which  was  then  to  be 
screwed  down  by  means  of  a  tourniquet.  To  render  its  action  more  effective, 
a  plate  was  secured  to  the  opposite  side  of  the  limb,  which,  while  it  defended 
the  integuments  and  muscles  from  injurious  constriction,  concentrated  the 
force  upon  the  particular  point  of  the  artery  where  it  seemed  to  be  most 
needed.  Notwithstanding  this  precaution,  the  application  of  the  tourniquet 
was  soon  followed  by  pain  and  oedema  of  the  extremity,  generally  so  violent 
as  speedily  to  necessitate  its  removal.  Short,  however,  as  the  compression 
was,  it  occasionally  laid  the  foundation  of  a  cure,  which  was  afterwards  per- 
fected by  the  steady  but  cautious  use  of  the  ordinary  compress  and  bandage. 

Acting  upon  the  suggestions  of  Freer,  Dupuytren  and  others  applied  them- 
selves to  this  mode  of  curing  aneurism,  devising  useful  and  ingenious  instru- 
ments as  substitutes  for  the  more  clumsy  contrivance  above  described.  The 
French  surgeon,  iu  particular,  invented  a  most  admirable  compressor,  at  once 
simple  and  efficient,  which  still  bears  his  name,  and  which  he  employed  suc- 
cessfully in  several  cases  of  aneurism  of  the  inferior  extremity.  The  cures, 
however,  that  were  effected  in  this  way  were  few  compared  with  the  great 
number  of  failures,  and  the  consequence  was  that  the  treatment  never  met 
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with  much  favor.  What  added  to  the  dissatisfaction  of  practitioners  was  that 
in  quite  a  considerable  number  of  cases,  it  was  followed  by  results  highly 
prejudicial  to  the  limb,  if  not  to  both  limb  and  life. 

Thus  stood  the  treatment  of  aneurism  by  compression,  when,  in  1843,  it 
was  destined  to  experience  a  complete  revolution  in  the  hands  of  several 
eminent  surgeons  of  Dublin,  particularly  Hutton  and  Bellingham,  the  latter 
of  whom,  in  a  short  tract  upon  the  subject,  was  the  first  to  point  out,  upon 
correct  and  scientific  principles,  the  manner  in  which  it  acts  in  curing  the 
disease.  Prior  to  this  period,  one  replete  with  interest  to  the  progress  of 
surgery  and  humanity,  compression  was  a  very  painful  and  hap-hazard  pro- 
ceeding, conducted  without  any  discrimination  and  judgment,  and,  conse- 
quently, without  any  certainty  as  to  its  results.  The  idea  was  that,  in  order 
to  succeed,  it  was  necessary  that  it  should  be  applied  firmly  and  steadily,  so 
as  to  arrest  the  circulation,  and  cause  adhesion  of  the  sides  of  the  artery,  very 
much  as  in  the  operation  of  ligation.  Hence  the  poor  patient  was  generally 
subjected  to  immense  torture,  often  compelling  the  speedy  discontinuance  of 
the  treatment,  which,  however,  notwithstanding  this,  was  occasionally  fol- 
lowed by  the  worst  consequences,  as  manifested  in  the  violent  swelling  of  the 
affected  limb,  and  perhaps  its  ultimate  loss  by  gangrene.  The  procedure 
was  altogether  a  blind  one,  and,  therefore,  just  as  likely  to  prove  prejudicial 
as  useful.  It  was  employed  by  one  practitioner  simply  because  it  had  occa- 
sionally been  employed  successfully  by  another,  and  not  because  any  one  had, 
as  yet,  been  so  fortunate  as  to  lay  down  any  broad  and  definite  rules  of  ac- 
tion. It  was  for  this  reason  that  it  was  so  long  in  acquiring  the  confidence 
of  surgeons ;  that  it  was  totally  abandoned  at  one  time,  and  resumed,  with 
doubts  and  misgivings,  at  another.  Its  principles  were  not  yet  fully  deve- 
loped, or  placed  upon  a  just  and  comprehensive  basis.  This  labor  was  per- 
formed by  Dr.  Bellingham  and  his  able  associates,  who  thus  created  a  new 
era  in  the  treatment  of  aneurism,  hardly  less  brilliant  than  that  of  the  liga- 
ture. What  the  ultimate  fate  of  this  treatment  will  be  time  alone  can 
determine  ;  that  it  is  destined  to  supersede  entirely,  as  some  have  predicted, 
the  use  of  the  ligature,  is  extremely  questionable,  and  yet,  considering  the 
remarkable  success  which  has  attended  it,  such  an  occurrence  seems  not  im- 
probable. 

Compression,  as  now  conducted,  is  not  only  safe,,  but  comparatively  free 
from  pain  ;  and,  although  it  is  often  tedious,  yet  few  cases  will  ultimately 
resist  its  influence.  It  is  more  particularly  applicable  to  the  cure  of  popli- 
teal aneurism,  in  which  its  greatest  triumphs  have  hitherto  been  achieved, 
but  it  has  also  been  successfully  employed  in  aneurism  of  the  lower  part  of 
the  femoral  artery,  and  in  aneurism  of  the  brachial,  particularly  at  the  bend 
of  the  arm.  It  is  applied  at  the  site  of  the  Hunterian  operation,  that  is, 
upon  a  sound  portion  of  the  vessel,  at  the  cardiac  side  of  the  tumor,  and 
generally  at  a  considerable  distance  from  it ;  gentlv  and  intermittently,  not 
firmly  and  persistently,  as  in  the  old  method  ;  just  sufficiently  to  retard  and 
weaken  the  circulation  in  the  sac,  not  to  arrest  it,  and  so  as  to  favor  the 
gradual  formation  of  clots  ;  allowing  time  for  the  development  of  the  colla- 
teral vessels,  and  the  maintenance  of  the  nourishment  of  the  distal  portion  of 
the  member.  Occlusion  of  the  artery  at  the  site  of  compression  is  not  wished 
for ;  on  the  contrary,  it  is  desirable  that  the  vessel  should  remain  pervious, 
and  retain  as  many  of  its  normal  properties  as  possible.  As  the  stratifica- 
tion of  the  sac  proceeds  ;  as  layer  after  layer  of  fibrin  is  deposited,  and 
becomes  firmly  cemented  to  that  which  preceded  it,  the  hollow  pouch  is 
gradually  filled  up,  and  usually,  along  with  it,  also  the  upper  orifice  of  the 
artery.  To  this  rule,  however,  there  are  occasional  exceptions,  the  blood 
continuing  to  flow  from  the  artery  in  a  direct  stream  across  the  sac  in  a  sort 
of  ditch,  groove,  or  narrow  channel. 
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Fig.  251. 


For  the  purpose  of  making  the  compression,  various  instruments  have 
been  devised,  one  of  the  most  simple  and  efficient  of  which  is  represented  in 
fin;.  251 ;  it  is  a  modification  of  that  of  Char- 
riere,  and  was  successfully  employed  by  Dr. 
Gibbons,  of  this  city,  in  a  case  of  aneurism 
of  the  popliteal  artery.  It  consists  of  a  long, 
wide,  concave,  steel  plate,  supporting  three 
semicircles  of  the  same  metal,  arranged  in 
two  segments,  which  slide  upon  each  other, 
and  are  connected  each  at  their  free  extremity 
with  a  screw  and  pad.  The  whole  construc- 
tion of  the  instrument  is  such  as  to  enable 
the  surgeon  to  regulate  the  pressure  with  the 
greatest  nicety  ;  making  it  more  or  less  firmly, 
and  at  one  or  more  points,  or  alternately  at 
different  points,  as  circumstances  may  seem  to 
require. 

The  annexed  drawings,  figs.  252,  253,  and 
254,  are  added  for  the  purpose  of  enabling  the  reader  to  avail  himself  of  the 
use  of  other  compressors,  if  the  one  here  described  should  prove  inadequate. 


Gibbons's  modification  of  Charriere's 
compressor. 


Fig.  252. 


Fig.  253. 


Carte's  compressor  for  the  cure  of  femoral  and  popliteal  aneurism. 


Hoey's  clamp. 


It  will  generally  be  well,  if  the  patient  is  at  all  intelligent  and  trustworthy, 
to  instruct  him  in  the  use  of  the  instrument,  so  that  he  may  regulate  the 
compression,  according  to  its  effects;  lessening  it  if  it  be  productive  of  pain, 
and  conversely. 

One  important  principle  in  the  treatment  is  to  compress  the  artery  against 
the  bone,  as  a  point  of  support;  if  the  pressure  be  widely  diffused  it  will 
only  serve  to  embarrass  the  venous  circulation,  and  to  retard  the  cure.  The 
preliminary  treatment  should  be  the  same  as  in  the  Hunterian  operation  ; 
and  during  the  progress  of  the  cure  the  limb  should  be  kept  constantly 
bandaged  from  its  distal  extremity  upwards,  to  support  the  capillary  vessels, 
and  prevent  oedema.  Strict  quietude,  both  of  mind  and  body,  should  be 
observed ;  the  diet  should  be  mild  but  sufficiently  nutritious ;  and  free  use 
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Fig.  254. 


should  be  made  of  aconite,  opium,  and  acetate  of  lead,  as  suggested  under 
the  head  of  the  treatment  of  internal  aneurism.  If  the  case  is  very  pro- 
tracted, and  the  health  is  likely  to  suffer 
from  the  consequent  confinement,  gentle 
exercise  may  be  permitted  in  the  open  air, 
the  instrument  being  worn  several  hours  in 
the  morning  and  evening.  If  any  con- 
siderable swelling  arise  in  the  limb,  all 
treatment  must  be  temporarily  suspended, 
and  measures  adopted  for  the  relief  of  the 
morbid  action.  To  continue  the  compres- 
sion under  such  circumstances  would  be  to 
jeopard  the  safety  both  of  the  part  and 
patient. 

The  period  at  which  a  cure  may  reason- 
ably be  looked  for  in  this  treatment,  is  sub- 
ject to  much  diversity ;  in  some  instances 
compression  for  a  few  hours  has  sufficed  to 
produce  this  event ;  in  others,  and  these 
embrace  the  greater  majority  of  cases,  a 
number  of  days  are  required;  occasionally, 
several  weeks  elapse  ;  and  cases  have  been  reported  where  the  stratification 
and  obliteration  of  the  sac  were  not  completed  under  two  months.  As  a 
general  rule,  it  may  be  assumed  that,  other  things  being  equal,  the  cure  will 
be  more  rapid  in  proportion  to  the  smallness  of  the  tumor,  the  tolerance  of 
the  part  to  compression,  and  the  absence  of  complications. 

The  results  of  the  treatment  of  aneurism  by  instrumental  compression  are, 
on  the  whole,  highly  flattering,  contrasting  most  favorably  with  those  of  the 
Hunterian  deligation.  Thus,  of  127  cases  of  compression,  rigidly  analyzed 
by  Broca,  116  were  successful,  or  in  the  proportion  of  91  to  the  100.  Alto- 
gether, not  more  than  five  or  six  cases  have  died  from  the  effects  of  the 
operation.  On  the  other  hand,  the  statistics  of  Dr.  Norris,  of  188  cases  of 
aneurism  of  the  femoral  artery,  treated  according  to  the  Hunterian  principle, 
show  a  mortality  of  46,  or  in  the  ratio  nearly  of  one  death  to  three  recove- 
ries. The  tables  of  Mr.  Inman,  given  in  a  previous  page,  exhibit  a  similar 
result. 

Besides  its  indisputable  safety,  compression  has  the  advantage,  if  it  fail, 
that  it  does  not  preclude  the  propriety  afterwards  of  a  resort  to  the  ligature. 


Carte's  circular  compressor. 


d.    DIGITAL   COMPRESSION. 

Digital  compression  for  the  cure  of  external  aneurism  has,  during  the  past 
few  years,  attracted  some  attention,  both  in  this  country  and  abroad,  but  not 
in  so  great  a  degree  as  its  importance  demands.  Originally  proposed  as  a 
distinct  measure,  in  1846,  by  Professor  Vanzetti,  of  the  University  of  Padua, 
it  was  first  successfully  employed,  a  year  later,  by  Professor  Knight,  of  New 
Haven,  in  a  case  of  popliteal  aneurism,  in  which  he  cured  his  patient  in  forty 
hours,  the  compression  having  been  maintained  by  assistants. 

In  a  communication  in  the  North  American  Medico-Chirurgical  Review 
for  January,  1859,  Dr.  S.  W.  Gross  has  reported  the  details  of  a  case  of 
femoral  aneurism  cured  by  digital  compression,  and  he  has  accompanied  his 
paper  by  a  statistical  report  of  twenty-two  other  examples  treated  bj  the 
same  method.  As  this  paper  gives  a  more  full  account  of  the  subject  than 
any  other  which  has  fallen  under  my  notice,  I  shall  freely  avail  myself  of  its 
contents. 

It  is  to  aneurisms  of  the  extremities  that  this  procedure  is  mainly,  if  not 
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exclusively,  applicable,  as  the  compression  must  be  made  to  bear  upon  some 
point  of  the  principal  artery  of  the  limb.  So  far  as  we  have  been  able  to 
ascertain,  the  brachial  has  been  compressed  in  three  instances  only;  once  for 
aneurism  of  the  radial  artery  near  the  wrist,  and  twice  for  arterio-venous 
aneurism  at  the  bend  of  the  elbow.  In  all  these  cases,  the  pressure  was  easily 
maintained,  and  the  cure  was  effected  in  a  short  time.  The  femoral  artery, 
at  different  portions  of  its  course,  has  been  the  seat  of  compression  nineteen 
times  for  popliteal  and  femoral  aneurisms,  of  which  thirteen  cases  have  been 
cured.  The  external  iliac  has  been  subjected  to  the  same  procedure  in  two 
cases  of  inguinal  aneurism  ;  in  one  the  pressure  was  insupportable,  and  in 
the  other  the  assistants  became  so  fatigued  that  it  was  discontinued.  More- 
over, it  is  very  difficult  in  this  situation  to  keep  up  the  pressure,  and  such 
cases  should,  therefore,  be  excluded. 

It  has  been  shown  that  digital  compression  has  been  successful  when  me- 
chanical compression  was  unbearable,  or  had  failed,  whether  alone  or  conjoined 
with  other  means,  interrupted  or  continued,  complete  or  incomplete ;  it  has 
even,  in  several  cases,  been  applied  by  the  patients  themselves,  and  in  these 
instances  either  a  cure  was  effected,  or  the  tumor  was  so  modified  that  sub- 
sequent ligation,  or  mechanical  compression  of  the  artery  always  resulted  in 
recovery.  In  no  case  has  it  ever  beeu  followed  by  any  bad  consequences,  as 
is  so  apt  to  happen  in  ligation. 

The  pain  produced  by  the  pressure  of  the  finger  is  not  greater  than  that 
caused  by  the  pad  of  an  instrument ;  should  the  point  of  pressure  become 
teuder,  flour  may  be  sprinkled  upon  the  surface,  or  a  thin,  wet  cloth  may  be 
interposed  between  the  finger  and  skin.  However  this  may  be,  suffering, 
both  local  and  general,  may  easily  be  allayed  by  the  free  exhibition  of  ano- 
dynes, which  should  never  be  neglected. 

Of  the  twenty-three  cases  tabulated  in  the  paper  of  Dr.  Gross,  fifteen  were 
popliteal,  with  ten  cures,  and  five  failures;  four  were  femoral,  with  three 
cures  and  one  failure  ;  two  were  inguinal,  both  being  unsuccessful ;  and  two 
were  arterio-venous,  both  of  which  eventuated  favorably.  Thus,  of  the  twenty- 
three  cases,  fifteen  were  perfectly  successful.  Of  these  fifteen  cases,  the  com- 
pression in  five  was  employed  independently  of  other  means;  in  five  the  digital 
alternated  with  mechanical  compression  ;  in  four  cases,  apparatus  had  been 
abandoned,  when  digital  compression  effected  a  cure ;  and  in  one  the  com- 
pression was  of  a  mixed  character.  Of  the  failures,  in  six  cases  digital  com- 
pression was  employed  before  other  means,  and  in  two  after  trial  by  apparatus 
had  been  abandoned. 

An  examination  of  the  facts  here  detailed  will  serve  to  show  that  digital 
compression,  alternating  with  the  use  of  apparatus,  succeeded  in  every  in- 
stance in  which  it  was  resorted  to,  and  that,  when  employed  primarily  and 
alone,  there  were  five  cures  out  of  seven  cases.  It  seems  to  me,  therefore, 
that  the  double  method,  in  which  digital  and  instrumental  compression  alter- 
nate with  each  other,  is  the  most  eligible,  not  only  on  account  of  its  having 
effected  cures  in  every  case  in  which  it  has  been  used,  but  because  it  is  more 
easy  of  application,  and  gives  rise  to  much  less  inconvenience  to  the  assist- 
ants ;  in  fact,  the  patient  himself  may  sometimes  regulate  the  pressure  with 
perfect  success. 

The  period  required  for  the  cure  of  aneurism  by  this  method  is  incompara- 
bly shorter  than  by  any  other  known  plan  of  treatment.  Thus,  of  fourteen 
cases,  the  shortest  time  required  for  a  cure  was  three  and  a  half  hours,  the 
longest  being  seven  days,  and  the  average  two  days  and  two-thirds.  When 
compared  with  the  cases  cured  by  instrumental  compression,  the  length  of 
time  is  most  striking.  In  the  London  hospitals,  according  to  Mr.  Hutchin- 
son, the  average  time  for  the  cure  of  twenty-six  cases  of  femoral  and  popliteal 
aneurism  was  nineteen  days;  while  Broca  found  that  the  mean  duration  of 
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treatment  in  ninety-nine  cases  was  about  fifteen  days.  The  greatest  objection 
to  digital  compression  is  the  difficulty  of  procuring  a  sufficient  number  of 
competent  assistants;  but  in  hospital  practice,  and  in  large  cities.it  will 
always  be  possible  to  do  so.  Since  the  publication  of  Dr.  Gross's  paper,  not 
less  than  from  fifteen  to  twenty  additional  cases  of  cure  by  digital  compression 
have  been  reported. 

e.  FORCIBLE  FLEXION. 

This  mode  of  treatment,  for  the  introduction  of  which  the  profession  is 
indebted  to  Mr.  E.  Hart,  of  England,  is  applicable  chiefly,  if  not  exclusively, 
in  aneurism  of  the  ham  and  bend  of  the  arm ;  possibly  cases  might  arise  in 
which  it  might  be  employed  with  advantage  in  aneurism  of  the  groin  and 
axilla.  The  principle  of  the  treatment  consists  in  moderating  and  retarding 
the  flow  of  blood  in  the  tumor  by  bending  the  leg  forcibly  upon  the  thigh,  so 
as  to  approximate  the  heel  to  the  buttock,  and  confining  it  there  by  means  of 
a  strap,  the  limb  being  previously  enveloped  in  a  bandage.  Care  is  taken  to 
move  the  knee  occasionally,  iest  anchylosis  should  occur.  The  cure  is  always 
tedious,  from  three  to  six  weeks  being  generally  required  for  the  complete 
arrest  of  the  pulsation,  and  in  a  number  of  the  cases  in  which  this  treatment 
has  been  pursued  it  has  signally  failed ;  in  several,  the  patient  was  unwilling 
to  bear  the  restraint  which  it  imposed,  and  in  one  at  least  it  caused  the  rup- 
ture of  the  sac  into  the  joint,  necessitating  the  ligation  of  the  femoral  artery. 

It  is  obvious  that  this  mode  of  treatment,  which  commends  itself  by  its 
great  simplicity  and  freedom  from  pain,  is  more  likely  to  succeed  in  small  and 
recent  aneurisms  than  in  large  and  old,  in  which  it  must  of  necessity  be  occa- 
sionally attended  with  failure.  Indeed,  it  can  hardly  be  considered  as  applica- 
ble to  the  latter  class  of  cases,  as  it  might  induce  rupture  of  the  sac,  as  in  the 
instance  related  by  Mr.  Moore,  or  be  even  productive  of  gangrene  of  the  leg. 

/.   GALVANO-PUNCTURE. 

It  would  seem  that  this  operation  for  the  radical  cure  of  aneurism  was 
first  suggested,  in  1832,  by  Mr.  Benjamin  Phillips,  of  London  ;  so  far,  how- 
ever, as  my  information  extends,  it  was  not  practised  by  him  upon  the  human 
subject,  and  the  idea  had  almost  been  lost,  when,  several  years  ago,  it  was 
revived,  principally  through  the  agency  of  Mons.  Petrequin,  of  Lyons.  The 
operation  is  founded  upon  a  knowledge  of  the  fact  that  the  galvanic  current 
has  the  effect,  if  properly  directed,  of  coagulating  the  blood  as  it  circulates 
through  the  different  parts  of  the  body.  It  is  executed  by  means  of  two 
long,  slender  steel  needles,  introduced  into  the  aneurismal  sac  at  right  angles, 
and  in  such  a  manner  as  to  touch  each  other,  their  heads  being  then  con- 
nected to  the  chain  of  a  galvanic  battery  of  moderate  tension.  The  action 
of  the  battery  is  maintained  uninterruptedly  for  a  period  varying  from  ten  to 
twenty-five  minutes,  according  to  the  tolerance  of  the  part,  and  is  usually 
required  to  be  several  times  repeated.  When  the  tumor  is  large  the  number 
of  needles  is  increased,  and  the  direction  of  the  current  frequently  changed, 
so  as  to  afford  a  better  chance  for  the  formation  of  clots.  As  the  operation 
is  generally  very  painful,  it  is  proper  that  the  patient  should  be  placed  under 
the  influence  of  chloroform  during  its  performance.  Moreover,  as  there  is 
danger  of  seriously  charring  the  integuments,  and  thus  endangering  the  sac 
by  mortification,  the  needles  should  be  carefully  coated,  in  a  part  of  their 
extent,  with  gum-lac.  The  success  of  the  procedure  is  enhanced  by  com- 
pression of  the  artery  above  and  below  the  tumor,  thereby  preventing  the 
clots  from  being  washed  away,  before  an  opportunity  has  been  afforded  them 
of  becoming  consolidated  and  united  with  each  other  and  the  walls  of  the 
aneurism.     The  after-treatment  consists  in  the  application  of  ice  to  the  part, 
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in  perfect  quietude,  and  in  the  administration  of  a  full  anodyne,  to  tranquillize 
the  action  of  the  heart  and  arteries. 

Experience  has  not  yet  fully  determined  the  value  of  this  mode  of  treat- 
ment. That  it  is  liable  to  occasional  failure  is  sufficiently  evident  from  the 
unsuccessful  cases  that  have  from  time  to  time  been  published  in  England 
and  on  the  continent  of  Europe.  On  the  other  hand,  a  considerable  number 
of  cases  have  been  reported  where  its  employment  was  followed  by  a  perfect 
cure.  Of  twenty-two  cases,  collected  by  Mons.  Boinet,  in  1851,  in  which 
the  operation  had  been  practised,  nine  are  stated  as  having  been  successful, 
and  thirteen  as  having  been  failures.  Cases  of  cure,  by  this  method,  of 
aneurism  of  the  brachial,  subclavian,  popliteal,  and  external  iliac  arteries 
have  been  reported  by  different  observers  since  that  period,  and,  doubtless, 
others  have  occurred  of  which  I  have  no  knowledge. 

Galvano-puncture  is  not  only  painful,  but  far  from  being  devoid  of  danger. 
In  some  of  the  reported  cases  it  produced  severe  inflammation  and  even  sup- 
puration of  the  sac,  followed  by  great  swelling  of  the  limb,  together  with 
excessive  constitutional  disturbance  threatening  the  destruction  both  of  the 
part  and  system.  The  operation  is,  therefore,  a  hazardous  one,  and  on  this 
account  should  never  be  attempted  without  due  consideration  of  its  conse- 
quences, especially  when  the  aneurism  is  large  and  situated  at,  or  near  to, 
the  trunk.  Coupling  this  circumstance  with  the  want  of  success  of  the  opera- 
tion, and  the  severe  pain  attending  its  execution,  not  to  say  anything  of  the 
clanger  of  producing  sloughing  in  the  skin  and  sac  by  the  action  of  the 
galvanic  fluid  as  it  is  being  transmitted  from  the  battery  to  the  tumor,  it  is 
questionable  whether  it  is  worthy  of  repetition,  notwithstanding  the  high 
estimate  placed  upon  it  by  Petrequin,  Burci,  and  some  other  surgeons.  The 
force  of  this  conclusion  derives  additional  support  from  the  facts  collected  by 
Mons.  Boinet,  that  in  seven  of  the  successful  cases,  above  referred  to,  com- 
pression and  ice  were  employed  simultaneously,  thus  creating  a  just  doubt  in 
the  mind  of  the  inquirer  whether  these  agents  had  not  as  much  to  do  with 
the  cure  as  galvano-puncture,  if,  indeed,  not  more.  I  am  not  aware  that  this 
operation  has  ever  been  performed  in  this  country,  and  I  trust  that  it  may 
never  be  undertaken  by  any  one  who  is  not  perfectly  familiar  with  the  patho- 
logy of  the  disease. 

g.    INJECTION. 

Attempts  have  been  made  in  modern  times  to  effect  the  radical  cure  of 
aneurism  by  the  injection  of  certain  fluids  with  a  view  of  favoring  the  con- 
cretion of  the  blood,  the  consolidation  of  the  sac,  and  the  obliteration  of  the 
affected  artery  at  the  seat  of  the  disease.  The  practice  was  originally  sug- 
gested, early  in  the  present  century,  by  Professor  Monteggia,  of  Milan,  who 
proposed  the  use  of  solutions  of  acetate  of  lead,  tannin,  and  other  astringents, 
as,  in  his  opinion,  well  adapted  to  the  purpose,  although  he  never,  it  would 
seem,  performed  the  operation.  His  idea  was  that,  by  throwing  these  sub- 
stances into  the  sac,  so  as  to  bring  them  fully  into  contact  with  the  blood 
within,  it  might  be  possible  to  provoke  the  rapid  formation  of  coagula,  and 
thus  effectually  arrest  the  circulation.  He  supposed,  moreover,  that  the 
remedy  might  occasionally  be  advantageously  combined  with  Brasdor's 
operation  and  with  compression  of  the  artery  upon  the  cardiac  side  of  the 
tumor,  applied  by  means  of  a  tourniquet  or  some  other  suitable  instrument, 
very  much  as  it  is  performed  at  the  present  day.  The  suggestion  of  the 
Italian  surgeon,  however,  received  little,  if  any,  attention,  until  within  a 
comparatively  recent  period,  when  it  became  the  subject  of  numerous  experi- 
ments upon  the  inferior  animals,  as  the  sheep,  dog,  and  horse,  principally  by 
the  French  practitioners,  who,  after  having  tried  various  articles,  have  at 
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length  been  induced  to  give  a  decided  preference  to  a  concentrated  solution 
of  perchloride  of  iron  in  water.  The  fluid  is  introduced  into  the  sac  by 
means  of  a  small  glass  syringe,  invented  by  Mons.  Pravaz,  of  Lyons,  and 
represented  in  fig.  255,  a  puncture  having  previously  been  made  with  a  deli- 


255. 


Pravaz's  syringe. 

cate  trocar  and  canula,  the  latter  of  which  is  retained  in  the  sac  until  the 
injection  is  completed.  The  piston  of  the  syringe  is  moved  by  means  of  a 
screw,  so  as  to  enable  us  to  perform  the  operation  more  steadily,  and  with- 
out the  risk  of  throwing  in  more  than  five  or  six  drops  of  fluid,  that  quantity 
having  been  found  to  be  quite  sufficient  for  the  purpose.  As  it  takes  at  least 
half  a  minute  before  the  blood  can  be  made  to  coagulate,  during  which  the 
heart  performs  not  less  than  thirty-five  pulsations,  it  is  necessary  to  keep  the 
contents  of  the  tumor  perfectly  quiet,  while  the  injection  is  progressing,  by 
compression  of  the  artery  immediately  above  and  below  the  aneurism. 

The  operation  is  generally  productive  of  severe  pain,  and  as  it  is  liable  to 
be  followed  by  considerable  inflammation,  it  often  becomes  necessary  to  make 
Hse  of  antiphlogistic  measures,  both  locally  and  constitutionally.  Its  repeti- 
tion must  be  governed  by  circumstances ;  if  everything  passes  off  well,  and 
the  sac  is  promptly  solidified,  no  further  interference  will,  of  course,  be 
demanded  ;  but  if  the  reverse  be  the  case,  a  similar  quantity  of  the  solution 
is  thrown  in  at  the  end  of  the  third  or  fourth  day,  and  in  the  same  cautious 
manner  as  before.  The  slightest  inflammation  of  the  tumor  contraindicates 
the  repetion  of  the  injection. 

Since  1853,  when  Mons.  Pravaz  first  published  the  results  of  his  experi- 
ments on  animals,  a  number  of  cases  have  been  reported  in  which  injections 
of  the  perchloride  of  iron  have  been  employed  in  aneurism  of  different  parts 
of  the  body,  as  well  as  in  aneurism  of  different  kinds,  as  spontaneous,  trau- 
matic, and  varicose.  The  arteries  upon  which  the  disease  occurred  were  the 
supra-orbital,  carotid,  humeral,  ulnar,  femoral,  popliteal,  and  tibial. 

Although  a  few  cures  have  been  effected  by  this  treatment,  yet  such  is  the 
great  risk  of  inflammation,  suppuration,  and  even  gangrene,  both  of  the  sac 
and  of  the  surrounding  structures,  that  it  is  extremely  questionable  whether 
any  prudent  surgeon  should  repeat  it.  Of  eleven  cases,  reported  by  Mal- 
gaigne  in  1854,  it  is  announced  that  four  had  proved  fatal,  that  every  one 
had  had  bad  symptoms,  and  that  only  two  had  been  successful.  This  state- 
ment alone,  if  true,  as  no  doubt  it  is,  is  sufficient  to  condemn  the  operation 
as  unsafe,  and  to  render  its  adoption  improper  in  the  face  of  the  more  unex- 
ceptionable methods  of  ligation  and  compression.  The  great  desideratum 
is  to  discover  an  article,  which,  while  it  shall  promptly  coagulate  the  blood, 
will  not  cause  any  severe  irritation  in  the  sac  and  the  parts  around  it.  It  has 
been  supposed  that  the  acetate  of  the  peroxide  of  iron  might  have  this  effect, 
but,  although  at  least  one  successful  cure  by  its  use  has  been  reported,  yet  it 
has  not  been  tried  sufficiently  often  to  enable  us  to  pass  any  definite  judgment 
respecting  its  true  merits.  I  should  myself  have  more  confidence  in  the  effi- 
cacy and  safety  of  the  persulphate  of  iron,  generally  known  as  Monsel's  salt, 
than  in  any  other  preparation  of  this  metal.  It  is  perfectly  destitute,  or 
nearly  so,  of  caustic  properties,  and  is  the  most  prompt  and  efficient  coagu- 
lator  of  the  blood  of  which  we  have  at  present  any  knowledge. 
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h.   MANIPULATION. 

Yery  recently  the  attention  of  the  profession  has  been  called  to  a  new 
treatment  of  aneurism  by  Mr.  Fergusson,  of  King's  College,  London.  It 
is  termed  the  method  by  manipulation.  It  consists  in  the  forcible  squeezing 
of  the  tumor,  with  the  intention  of  breaking  up  its  fibrinous  contents  in  order 
that  some  of  the  fragments  thus  detached  may  be  carried  by  the  circulation 
into  the  distal  extremity  of  the  artery,  thereby  closing  its  orifice,  and  so 
effecting  a  radical  cure.  The  operation  was  first  performed  in  1852,  in  a 
case  of  aneurism  of  the  right  subclavian  artery,  seated  partly  within  and 
partly  on  the  outside  of  the  scalene  muscles,  the  tumor  being  about  the  size 
of  a  hen's  eg;g.  The  sac  being  emptied  of  fluid  blood,  its  sides  were  forcibly 
rubbed  against  each  other,  with  the  immediate  effect  of  an  arrest  of  pulsation 
in  all  the  vessels  in  the  limb  below.  The  pulsation,  however,  returned  in 
about  seven  hours,  and  the  manipulation  was  accordingly  repeated  the  next 
day  with  a  similar  result,  but  it  was  not  until  the  end  of  a  week  that  any 
permanent  impression  appears  to  have  been  made  upon  the  circulation.  The 
tumor  now  gradually  diminished  in  size,  and  everything  gave  evidence  of  an 
ultimate  cure,  when  suddenly,  seven  months  afterwards,  the  patient  was  seized 
with  violent  fever  attended  with  excruciating  pain  in  the  part,  and  died  after 
a  few  days'  illness.  Although  the  axillary  artery  was  found,  on  dissection, 
to  have  been  blocked  up,  the  tumor,  instead  of  being  obliterated,  not  only 
remained  hollow,  but  had  extended  downwards  over  the  axillary  plexus  of 
nerves,  the  pressure  upon  which  had  probably  caused  the  excessive  pain  which 
immediately  preceded  dissolution.  In  another  instance,  operated  on  by  the 
same  gentleman,  the  result  was  more  fortunate,  but  the  cure  was  not  finally 
effected  until  towards  the  end  of  the  second  year.  Within  the  last  few  years 
several  other  cases,  also  successful,  have  been  reported  by  other  surgeons, 
among  whom  I  may  mention  Professor  Blackman,  of  the  Medical  College  of 
Ohio. 

In  a  case  of  popliteal  aneurism  recently  reported  by  Mr.  Teale,  of  Leeds, 
this  plan  of  treatment  was  successfully  conjoined  with  digital  compression. 
After  the  latter  had  been  carried  on  for  some  time  with,  apparently,  very  little 
effect,  a  portion  of  clot  was  detached,  leading  at  once  to  the  consolidation  of 
the  tumor. 

I  have  not  had  an  opportunity  of  trying  Mr.  Fergusson's  plan  of  treat- 
ment, but  it  is,  I  think,  extremely  questionable  whether  it  ought  to  be  re- 
peated. The  great  objections  to  it  are,  first,  the  uncertainty  of  the  operation, 
even  when  the  distal  end  of  the  artery  has  been  blocked  up;  secondly,  the 
tardiness  of  its  progress ;  and  thirdly,  the  danger  that  some  of  the  detached 
clots  may  find  their  way  into  the  brain,  as  in  aneurism  of  the  neck,  thus  caus- 
ing fatal  apoplexy,  as  has  already  happened  in  several  cases  in  which  the 
method  has  been  tried.  If  employed  at  all,  therefore,  it  should,  in  my  judg- 
ment, be  restricted  to  aneurism  of  the  subclavian,  axillary,  femoral,  and  pop- 
liteal arteries,  in  the  early  stage  of  the  disease,  before  the  tumor  has  acquired 
any  considerable  bulk. 

t.    VALSALVA'S  TREATMENT  OP  INTERNAL  ANEURISM. 

Internal  aneurisms,  inaccessible  to  the  ligature  and  compression,  occasion- 
ally recover  under  a  regular  and  systematic  course  of  treatment  designed  to 
promote  the  coagulation  of  the  blood  in  the  interior  of  the  tumor,  by  increas- 
ing the  plastic  properties  of  this  fluid,  and  quieting  the  action  of  the  heart 
and  arteries.  This  treatment,  which  was  originally  suggested  by  Valsalva, 
and  which  still  bears  his  name,  consists  in  the  strict  observance  of  the  recum- 
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bent  posture,  perfect  mental  quietude,  the  occasional  abstraction  of  blood 
from  the  arm,  and  the  use,  simply,  of  a  sufficiency  of  food  and  drink  to  pre- 
vent starvation.  When,  writes  Morgagni,  Valsalva  had  taken  away  as  much 
blood  as  was  deemed  necessary,  he  diminished  the  diet  "more  and  more  every 
day,  until  only  half  a  pound  of  pudding  was  taken  in  the  morning,  and  in  the 
evening  half  that  quantity,  and  nothing  else  except  water,  the  weight  of 
which  was  also  regulated,  and  which  he  medicated  with  what  is  called  quince- 
jelly,  or  the  lapis  osteocolla,  grouud  down  into  a  very  fine  powder.  After 
the  patient  had  been  sufficiently  reduced  by  this  method,  so  that  he  could 
scarcely  raise  his  head  from  the  bed,  to  which,  by  Valsalva's  direction,  he 
was  confined,  the  quantity  of  aliment  was  day  by  day  increased,  until  the 
strength  that  was  necessary  to  enable  him  to  get  up  had  returned."  Most 
modern  writers,  in  speaking  of  this  method,  recommend,  as  important  adju- 
vants, the  internal  exhibition  of  digitalis,  acetate  of  lead,  and  opium,  with  a 
view  of  insuring  more  speedily  and  effectually  the  ends  proposed  by  Valsalva 
and  his  followers;  the  digitalis  being  given  to  diminish  the  number  and 
force  of  the  pulsations  of  the  heart  and  arteries,  the  lead  to  increase  the 
coagulability  of  the  blood,  and  the  opium  to  allay  pain  and  nervous  irrita- 
bility. 

"We  have  no  account  of  the  number  of  cases  of  aneurism  successfully  treated 
by  Valsalva  by  this  method,  but  that  he  cured  several  persons  with  it  is  a 
conjecture  warranted  by  the  statements  of  Morgagni,  by  whom  it  was  first 
described.  What  is  still  more  to  be  regretted  is  the  fact  that  we  are  equally 
ignorant  in  regard  to  the  results  obtained  by  others.  But,  notwithstanding 
this,  it  seems  to  me  that  the  treatment  is  worthy  of  more  attention  than  it  has 
hitherto  received,  especially  of  late  years,  when  so  little  has  been  said  and 
done  concerning  it.  The  question,  however,  arises  whether  it  might  not  be 
beneficially  modified,  so  as  to  render  it  better  adapted  to  the  attainment  of 
the  object  which  it  is  designed  to  accomplish.  In  reflecting  upon  the  sub- 
ject, some  years  ago,  it  occurred  to  me  that,  instead  of  bleeding  and  starving 
the  patient,  upon  which  so  much  stress  was  laid  by  the  Italian  practitioner, 
the  end  might  be  more  easily  and  speedily  obtained  by  the  abandonment  of 
the  lancet  altogether,  and  the  substitution  of  nutritious  food,  in  as  dry,  con- 
centrated, and  non-stimulant  a  state  as  possible.  If  the  object  be  to  procure 
a  more  plastic  and  coagulable  condition  of  the  blood,  to  promote  the  forma- 
tion of  clots,  this  can  certainly  be  done  much  more  advantageously,  as  well 
as  in  a  much  shorter  time,  by  such  a  course  than  by  one  of  an  opposite  charac- 
ter. Repeated  bleeding  and  a  light  farinaceous  diet,  comprising  a  little 
pudding  and  jelly,  taken  twice  a  day,  must,  unquestionably,  render  the  blood 
very  thin  and  watery,  and  therefore  less  disposed  to  fibrinization,  the  very 
reverse  of  what  is  really  needed  for  the  cure  of  aneurism.  It  would  be  more 
in  accordance,  then,  with  sound  physiology  and  practice,  to  refrain  from 
venesection  entirely,  and  to  put  the  patient  upon  a  moderate  allowance  of 
food,  as  a  few  ounces  of  equal  parts  of  hashed  meat  and  bread,  potato,  or 
rice,  at  dinner,  with  a  suitable  quantity  of  stale  bread,  toast,  or  cracker  at 
breakfast  and  supper ;  tea,  coffee,  and  all  other  drinks,  excepting  water  and 
lemonade,  as  well  as  all  kinds  of  condiments,  being  scrupulously  avoided. 
The  patient  should  be  kept  perfectly  at  rest,  in  the  recumbent  posture,  with 
the  mind  in  as  tranquil  a  state  as  possible,  while  the  system  should  be  steadily 
maintained  under  the  free  use  of  the  tincture  of  aconite,  or  of  veratrum  viride 
conjoined  with  acetate  of  lead  and  opium,  or,  what  would  probably  be  better, 
the  persulphate  of  iron.  The  pulse  should  be  brought  down,  if  practicable, 
to  forty  or  forty-five  beats  in  the  minute,  and  the  chances  of  success  would 
be  all  the  greater  if  a  prolonged  state  of  somnolency  could  be  maintained, 
the  patient  sleeping  the  greater  part  of  the  twenty-four  hours.  Protracted 
constipation  of  the  bowels  should  be  aimed  at;  if  purgatives  become  indis- 
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pensable,  they  must  be  of  the  mildest  character,  as  all  irritating  and  griping 
articles  are  sure  to  do  harm  by  exciting  the  action  of  the  heart  and  arteries. 

The  length  of  time  during  which  this  treatment  should  be  continued  must 
vary  according  to  the  circumstances  of  each  individual  case,  and  no  attempt 
should,  therefore,  be  made  to  reduce  it  to  any  general  principles.  It  certainly 
might,  with  judicious  management,  be  kept  up,  without  detriment,  for  several 
consecutive  weeks.  As  the  patient  emerges  from  it,  he  should  return,  but 
most  gradually  and  cautiously,  to  his  accustomed  diet,  except  that,  for  a  long 
time  afterwards,  it  should  be  free  from  all  stimulants;  uor  should  he,  for  many 
months,  take  any,  except  the  most  gentle,  exercise.  In  short,  everything 
should  be  done  calculated  to  second  nature  in  her  efforts  to  effect  the  cure 
thus  auspiciously  begun,  and  which,  other  things  being  equal,  will  always  be 
so  much  the  more  likely  to  take  place  if  the  aneurism  be  small  and  of  recent 
standing. 

Since  the  publication  of  the  first  edition  of  this  work,  I  have  had  an  oppor- 
tunity of  treating  three  cases  of  iutra-tboracic  aneurism  according  to  the 
plan  here  sketched;  but,  although  the  patients  seemed  to  be  materially  bene- 
fited, as  far  as  their  pain  was  concerned,  and  the  pulse  was  brought  down 
below  fifty,  I  was  not  able  to  satisfy  myself  whether  the  progress  of  the  disease 
was  at  all  retarded.  It  is  proper,  however,  to  add  that  all  the  cases  were  far 
advanced  when  they  fell  into  my  hands. 

j.    GENERAL  MEDICAL  TREATMENT. 

Persons  affected  with  aneurism  often  experience,  as  stated  elsewhere,  great 
pain  and  other  suffering,  both  from  the  inflamed  condition  of  the  tumor  and 
from  the  pressure  which  it  exerts  upon  the  surrounding  parts.  In  aneurism 
of  the  thoracic  portion  of  the  aorta  and  of  the  arteries  at  the  root  of  the  neck, 
the  pain  and  dyspnoea  are  sometimes  excessive,  demanding  prompt  and  vigor- 
ous measures  for  their  relief.  If  the  patient  be  plethoric,  and  the  pulsation 
in  the  tumor  uncommonly  active,  the  loss  of  twelve,  fifteen,  or  twenty  ounces 
of  blood  will  be  useful,  but  care  must  be  taken  not  to  carry  the  venesection 
too  far,  otherwise  injurious  reaction  may  take  place,  and  thus  aggravate  the 
suffering.  When  the  tumor  is  accessible,  or  situated  externally,  whether 
partly  or  entirely,  the  blood  is  often  most  advantageously  abstracted  directly 
from  the  part  by  means  of  leeches,  which,  even  when  employed  only  in  small 
numbers,  generally  afford  immense  relief,  both  as  it  respects  the  pain  and  the 
difficulty  of  breathing.  Topical  depletion  is  always  extremely  serviceable  in 
inflamed  aneurism,  aud  it  is  here  also  that  fomentations  and  refrigerating 
lotions,  simple  or  medicated,  come  into  play,  frequently  exerting  their  hap- 
piest influence.  Our  choice  of  these  remedies  must  be  governed  in  these,  as 
in  other  cases,  by  the  tolerance  of  the  part  and  system.  Attention  to  posi- 
tion and  rest  must  be  enjoined,  and  strictly  carried  out.  The  bowels  are  not 
neglected,  but  great  care  is  taken  to  avoid  active  purgation,  experience  hav- 
ing shown  that  such  a  procedure  always  produces  undue  excitement  of  the 
vascular  and  nervous  systems.  Anodynes  are  always  well  borne  in  these 
cases,  and  should  be  administered  in  full  doses,  either  alone  or  in  union  with 
diaphoretics  and  expectorants,  according  to  the  state  of  the  skin  and  of  the 
respiratory  organs.  Any  complications  that  may  arise  during  the  progress 
of  the  disease,  whether  self-existent  or  dependent  upon  the  irritation  produced 
by  the  pressure  of  the  tumor,  must  be  treated  upon  broad  general  principles. 

FALSE   ANEURISM. 

A  false  aneurism  consists,  as  already  stated,  of  a  pulsating  tumor  formed 
external  to  the  affected  artery,  aud,  consequently,  without  any  aid  from  its 
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tunics,  which  are  altogether  excluded  from  its  composition.  A  number  of 
affections,  of  a  very  opposite  character,  have  been  described  under  this  appel- 
lation, and  the  result  has  been,  as  might  have  been  anticipated,  much  confu- 
sion. To  remedy  this  evil,  I  shall  limit  myself,  in  the  account  which  I  am 
about  to  give  of  the  disease,  to  two  varieties  of  false  aneurism,  the  arterial 
and  arterio-venous,  the  tumor  in  each  being  strictly  circumscribed,  and  con- 
nected, in  the  former,  with  an  artery,  and,  in  the  latter,  both  with  an  artery 
and  a  vein.  What  is  called  a  diffused  aneurism  is,  in  fact,  as  stated  eke- 
where,  no  aneurism  at  all,  but  merely  an  accumulation  of  blood  in  the  subcu- 
taneous and  intermuscular  cellular  tissue,  which,  although  it  may  be  somewhat 
condensed  around  it,  yet  does  not,  in  reality,  in  the  true  meaning  of  the  word, 
constitute  a  proper  aneurismal  sac. 

The  most  common  cause  of  the  spurious  arterial  aneurism  is  external  injury, 
as  a  stab  or  puncture,  such,  for  example,  as  is  so  often  inflicted  in  venesection 
at  the  bend  of  the  arm,  permitting  the  blood  to  escape  in  small  quantity  into 
the  surrounding  cellular  substance,  which  is  soon  condensed  into  a  firm,  cir- 
cumscribed, pulsating  cyst,  often  not  exceeding  the  volume  of  a  pullet's  egg, 
and  of  a  rounded  or  ovoiclal  figure.  Similar  effects  occasionally  follow  the 
laceration  of  an  artery,  as  that  of  the  ham,  from  the  sudden  and  forcible  ex- 
tension of  the  leg,  from  the  intrusion  of  the  sharp  end  of  a  broken  bone,  or 
from  ulcerative  action. 

Sometimes  the  aneurismal  formation  is  secondary  ;  that  is,  consequent  upon 
the  partial  cicatrization  of  the  wound,  the  interposed  or  overlying  plasma 
being  unable  to  withstand  the  impulse  of  the  blood,  and  so  yielding  before  it. 
However  induced,  all  the  tunics  of  the  artery  are  at  once  perforated,  and  the 
blood  is  sent  abroad  into  the  circumjacent  cellular  tissue,  in  the  manner  and 
with  the  effect  just  stated. 

The  sac  in  this  variety  of  aneurism,  formed  originally,  as  has  just  been 
remarked,  out  of  the  neighboring  cellular  tissue,  is  speedily  strengthened  by 
the  effusion  of  plastic  matter,  so  that,  in  time,  it  often  acquires  considerable 
thickness  with  an  extraordinary  degree  of  density.  I  have  seen  a  number  of 
cases  where  the  cyst,  even  at  an  early  stage  of  the  disease,  was  of  a  very  firm, 
compact,  fibroid  consistence,  and  of  a  white,  glistening  appearance,  its  sub- 
stance being  convertible,  by  dissection,  into  several  distinct  strata.  The 
tumor,  particularly  in  cases  of  long  standing,  generally  contains  well  organ- 
ized concretions,  arranged  in  the  same  concentric  manner  as  in  the  true  sac- 
culated aneurism,  and  presenting  a  similar  hue  and  consistence.  The  course, 
symptoms,  and  termination  of  this  disease  do  not  require  any  special  notice, 
as  they  do  not  differ,  in  any  respect,  from  the  ordinary  form  of  the  affection. 

The  treatment  may  be  conducted  by  compression,  or,  this  failing,  by  liga- 
ture. The  compression  is  applied,  as  in  true  aneurism,  upon  the  cardiac 
aspect  of  the  tumor,  four,  six,  or  eight  inches  from  it,  with  the  instrument 
already  described,  retardation  of  the  circulation  and  gradual  obliteration  of 
the  sac  being  steadily  kept  in  view.  If  an  operation  becomes  necessary,  a 
free  incision  is  carried  across  the  tumor,  and  a  ligature  applied  immediately 
above  and  below,  as  in  an  ordinary  wounded  artery.  The  tumor  may  then 
be  dissected  out,  or,  as  some  prefer,  though  I  think  improperly,  it  may  be 
left  to  the  influence  of  the  absorbents.  As  a  preliminary  step,  a  tourniquet 
is  cast  around  the  limb  to  control  the  circulation  in  the  affected  vessel. 
Although  one  ligature  is  occasionally  sufficient  to  effect  a  cure  in  this  dis- 
ease, yet  I  would  strongly  advise  the  ligation  of  the  vessel  both  above  and 
below  the  swelling,  lest  trouble  should  arise  on  account  of  the  recurrent  cir- 
culation, and  thus  lead  to  the  necessity  of  doing  at  a  subsequent  period  what 
ought  to  have  been  done  in  the  first  instance.  The  memorable  case  of  Anel 
affords  an  excelleut  illustration  of  the  fact  that  an  aneurism  of  this  kind,  espe- 
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cially  when  seated  at  the  bend  of  the  arm,  may  occasionally  be  cured  by  a 
ligature  applied  just  above  the  tumor. 

1.  The  arterio-venous  aneurism,  originally  described  under  the  name  of 
varicose  aneurism,  consists  of  a  tumor  which  is  situated,  as  the  term  implies, 
between  a  contiguous  artery  and  vein,  so  as  to  admit  of  a  ready  interchange 
of  the  two  kinds  of  blood.  The  most  common  site  of  the  lesion  is  the  bend 
of  the  arm,  as  seeu  in  figs.  256  and  257,  where  it  is  generally  caused  by  a 
puncture  in  bleeding,  in  which  the  overlying  vein,  usually  the  median  basilic, 
is  completely  transfixed  along  with  the  superficial  wall  of  the  brachial  artery. 
A  similar  accident  may,  of  course,  happen  in  any  other  part  of  the  body, 
from  a  stab  or  wound  of  a  contiguous  artery  and  vein,  as  between  the  femo- 
ral, or  between  the  aorta  and  vena  cava.  Sometimes,  again,  the  aneurism 
forms  in  consequence  of  ulceration,  beginning  in  one  vessel  and  gradually 
extending  to  the  other,  and  so  eventually  establishing  a  communication 
between  them  through  the  intervention  of  a  sac. 

In  whatever  manner  the  aneurism  is  formed,  the  cyst  is  usually  of  small 
size,  seldom  exceeding,  and  not  often  equalling,  that  of  a  pullet's  egg.     It  is 

Fig.  256. 


B  b. 


Varicose  aneurism  ;  external  appearance. 

composed  partly  of  condensed  cellular  substance  and  partly  of  plastic  mat- 
ter, the  latter  always  greatly  predominating,  as  is  shown  by  its  extraordinary 
thickness  as  well  as  density, 
which  closely  resembles  that  of 
the  fibrous  tissue.  The  tumor, 
although  it  is  seldom  the  seat 
of  much  pain,  interferes  more 
or  less  with  the  functions  of  the 
affected  limb.  The  opening  of 
communication  being  always 
very  small,  the  blood  rushes  into 
it  with  a  peculiar  noise,  not  un- 
like that  produced  by  the  buzz- 
ing of  a  fly  in  a  paper  box,  or 
the  purring  of  a  cat.  Some- 
times it  is  of  a  whirring  charac- 
ter, similar  to  the  prolonged  articulation  of  the  letter  R.  It  is  perceived 
both  by  the  ear  and  finger,  and  is  so  extraordinary  that  it  may  be  regarded 
as  pathognomonic  of  the  nature  of  the  affection.  The  sac  rarely  contains 
any  well-formed  fibrinous  concretions,  and,  on  laying  it  open,  it  is  often  found 
to  be  perfectly  smooth  and  white,  like  the  interior  of  an  artery.  Manifesting 
little  disposition  to  increase,  it  sometimes  remains  stationary  for  years,  but 
seldom,  if  ever,  undergoes  spontaneous  cure,  or  terminates  in  rupture,  ulce- 
ration, or  gangrene. 

When  the  tumor  is  very  small,  not  exceeding  the  volume  of  a  filbert  or  a 
pigeon's  egg,  and  does  not  occasion  any  suffering,  interference  is  neither 
desirable  nor  proper;  it  is  merely  an  inconvenience,  and  had  better  be  let 
alone.     The  reverse,  however,  is  usually  the  case,  and  then  the  same  treat- 


Varicose  aneurism  ;  internal  view.    a.  The  artery,    b.  The 
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ment  will  be  required  as  in  spurious  aneurism  connected  with  an  artery  only; 
that  is,  the  vessel  is  tied  just  above  and  below  the  tumor,  which  is  left  to 
undergo  absorption,  lest  its  removal  should  give  rise  to  phlebitis  iu  conse- 
quence of  the  unavoidable  injury  inflicted  upon  the  affected  vein. 

When  the  disease  occurs  in  connection  with  the  aorta  and  vena  cava,  ope- 
rative interference  will,  of  course,  be  out  of  the  question;  nor  can  anything 
be  hoped  for  from  medical  treatment.  The  case,  in  fact,  is  irremediable,  and 
will  be  sure,  in  time,  to  cause  death,  either  by  the  gradual  giving  way  of  the 
sac,  or  by  exciting  violent  irritation,  pain,  and  constitutional  disorder. 

2.  Aneurysmal  varix,  fig.  258,  consists  in  a  direct  communication  between 
a  contiguous  vein  and  artery,  without  the  intervention  of  a  sac ;  it  differs, 
therefore,  essentially  from  a  varicose  aneurism,  in  which,  as  has  just  been 
seen,  there  is  always  a  distinct  cyst,  formed  out  of  the  surrounding  tissue, 
along  with  more  or  less  plasma.     The  affection  is  altogether  so  unlike  aneu- 

Fig.  258. 


Aueurismal  varix. 


rism,  whether  true  or  spurious,  that  it  is  surprising  it  should  ever  have  been 
included  under  the  same  category. 

The  cause  of  aneurismal  varix — a  disease  first  described  by  Dr.  William 
Hunter,  in  1756 — is  usually  some  external  injury,  such  as  a  puncture,  trans- 
fixing a  vein  and  piercing  the  contiguous  wall  of  an  underlying  artery. 
Hence,  the  lesion  is  most  common  at  the  bend  of  the  arm,  between  the  me- 
dian basilic  vein  and  brachial  artery,  in  consequence  of  venesection.  It  may, 
however,  occur  between  other  veins  and  arteries  lying  in  juxtaposition  with 
one  another,  either  through  accident,  or  from  the  effects  of  ulceration  com- 
mencing in  the  coats  of  one  vessel  and  gradually  perforating  those  of  the 
other.  The  orifice  of  communication  is  usually  small,  and  of  a  circular  shape, 
•with  well-defined  margins,  although  there  is,  in  this  respect,  no  particular 
uniformity.  The  adhesion  between  the  two  vessels  is  generally  very  firm,  as 
well  as  of  considerable  extent,  and  it  is  well  that  it  should  be  so,  otherwise 
there  would  be  constant  danger  of  the  connection  giving  way.  Owing  to 
the  incessant  interchange  and  commingling  of  the  two  kinds  of  blood,  the 
vessels  gradually  undergo  important  changes,  the  most  interesting  of  which 
are  that  the  vein  assumes  the  properties  of  an  artery,  and  the  artery  those 
of  a  vein.  The  vein,  from  the  impetuous  manner  in  which  the  arterial  blood 
is  sent  into  it  at  each  stroke  of  the  heart,  becomes  greatly  enlarged  both 
above  and  below  the  abnormal  opening,  at  the  same  time  that  it  acquires  an 
extraordinary  degree  of  density,  and  pulsates  with  unusual  force.  Iu  the 
arm,  where  I  have  met  with  several  instances  of  this  disease,  I  have  found 
the  dilatation  of  the  vein  extend,  on  the  one  hand,  nearly  as  high  up  as  the 
axilla,  and  on  the  other,  as  low  down  as  the  middle  of  the  forearm.  The 
artery,  which  now  receives  black  blood,  but  not  in  any  large  quantity,  is 
eventually  transformed  iuto  a  soft,  thin,  flexuous  tube,  which,  possessing  ra- 
ther the  properties  of  a  vein  than  those  of  an  artery,  pulsates  but  feebly 
under  the  finger. 

The  formation  of  this  disease  is  generally  attended  with  some  degree  of 
pain  and  swelling,  along  with  interstitial  effusions,  causing  the  integuments 
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to  pit  slightly  on  pressure.  The  parts  below  the  seat  of  the  lesion  are  im- 
perfectly nourished,  and  hence  they  usually  feel  somewhat  cold  and  numb 
until  the  circulation  is  fully  re-established  through  the  agency  of  the  collateral 
branches.  As  the  blood  passes  from  one  vessel  into  the  other  it  produces  a 
peculiar  jarring  sensation  and  a  singular  whirring  noise,  not  unlike  the  pur- 
ring of  a  cat,  which  often  extends  to  a  great  distance  along  the  dilated  vein, 
now  performing  the  vicarious  functions  of  an  artery,  and  which  may  be  re- 
garded as  the  pathognomonic  signs  of  the  disease. 

In  the  cases  of  this  lesion  which  have  fallen  under  my  observation,  the 
inconvenience  has  been  so  trifling  that  I  have  not  considered  it  proper  to 
resort  to  operative  interference.  In  one  instance  the  patient  had  an  aneu- 
rismal  varix  on  the  right  arm  from  venesection  performed  upwards  of  fifteen 
years  previously,  and,  although  he  was  a  blacksmith  and  a  hard  working  man, 
it  did  not  in  the  slightest  degree  interrupt  his  occupation.  When  trouble 
arises  so  as  to  render  treatment  necessary,  relief  may  be  attempted  by  com- 
pression of  the  brachial  artery,  as  in  varicose  aneurism  ;  this  failing,  the 
artery  should  be  exposed  by  a  careful  dissection,  and  a  ligature  applied  both 
above  and  below  the  orifice  of  communication,  all  disturbance  of  the  vein 
being  avoided. 
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ANEURISM  OF  THE  THORACIC  AORTA. 

The  merest  glance  at  the  situation  of  this  vessel  is  sufficient  to  impress  us 
with  the  great  importance  of  its  relations,  and  to  show  that  any  deviation 
from  its  normal  condition,  however  slight,  may  be  productive  of  the  most 
frightful  consequences. 

The  disease  may  exist,  1st,  as  a  fusiform  expansion  ;  2dly,  as  a  dilatation 
of  the  coats  of  the  vessel,  affecting  the  greater  portion,  if  not  the  whole,  of 
its  circumference;  or,  3dly,  as  a  true,  false,  or  mixed  aneurism,  properly  so 
called,  of  variable  size  and  shape,  generally  connected  with  the  anterior  or 
lateral  aspect  of  the  artery,  the  posterior  part  being  seldom  implicated.  The 
ascending  portion  and  arch  of  the  aorta,  especially  the  latter,  are  by  far  the 
most  frequent  seats  of  the  disease,  owing  to  their  vicinity  to  the  heart,  which 
thus  imparts  to  them  its  impulsive  and  expansive  movements,  and  to  their 
greater  proneness  to  fatty  and  other  degenerations,  rendering  their  tunics 
weak  and  brittle,  and  consequently  liable  to  laceration.  In  most  cases,  the 
aneurism  is  of  the  true  species,  commencing  as  a  sac-like  enlargement,  which, 
as  it  increases,  usually  inclines  to  the  right  side  of  the  chest,  and  is  capable 
of  acquiring  a  volume  equal  to  that  of  a  double  fist.  It  soon  becomes  occu- 
pied with  organized  clots,  which  occasionally,  though  very  rarely,  accumulate 
to  such  an  extent  as  to  lay  the  foundation  of  a  spontaneous  cure.  The  open- 
ing of  communication  between  the  tumor  and  the  artery  varies  in  size  from 
that  of  a  dime  to  that  of  a  twenty-five  cent  piece. 

The  disease,  which  is  more  common  in  men  than  in  women,  not  unfre- 
quently  arises  at  a  comparatively  early  age,  as  from  twenty-five  to  thirty,  in 
consequence,  apparently,  of  severe  straining  and  other  bodily  exertions.  Sail- 
ors and  mechanics  are  peculiarly  liable  to  it.  The  astonishing  frequency  of 
aneurism  of  this  vessel  is  shown  by  the  tables  of  Mr.  Crisp,  embracing  915 
cases,  of  which  382  affected  the  thoracic  aorta. 

The  duration  of  thoracic  aneurism  varies  from  a  few  months  to  upwards  of 
three  years,  the  average  being  from  nine  to  twelve  months.  The  tumor  usu- 
ally bursts  into  the  left  pleura,  pericardium,  trachea,  bronchial  tubes,  oeso- 
phagus, or  posterior  mediastinum;  sometimes  into  the  heart,  lungs,  or  spinal 
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canal,  and  sometimes,  again,  but  also  very  rarely,  externally.  Dr.  Darrach, 
of  Illinois,  has  shown  by  an  analysis  of  twenty-three  cases  that  aneurism  of 
the  descending  aorta  terminates  pretty  uniformly  by  rupture,  while  that  of 
the  arch  generally  ends  by  exhaustion  and  irritation,  or  some  concomitant 
disease  of  the  heart,  brain,  lung,  or  kidney.  Occasionally  the  tumor  gives 
way  when  it  is  not  larger  than  a  pullet's  egg. 

The  symptoms  of  aneurism  in  this  situation  are  chiefly  of  a  mechanical 
character,  arising  from  the  pressure  of  the  tumor  upon  the  surrounding  struc- 
tures. They  consist  mainly  of  pain,  cough,  dyspnoea,  dysphagia,  enlarge- 
ment at  the  sterno-clavicular  region,  and  of  various  kinds  of  sounds,  synchro- 
nous with  the  action  of  the  heart. 

Pain,  from  the  constancy  of  its  occurrence,  is  a  symptom  of  great  value. 
It  comes  on  early  in  the  disease,  is  more  severe  in  sacculated  than  in  fusiform 
aneurism,  and  is  evidently  dependent,  at  flrst,  or  so  long  as  the  tumor  is  com- 
paratively small,  upon  the  pressure  which  the  aneurism  exerts  upon  the  spinal 
and  sympathetic  nerves,  and  afterwards  upon  this  cause  and  upon  the  erosion 
and  perforation  of  the  tissues,  especially  the  sternum,  ribs,  and  vertebrae.  It 
varies  much  in  degree,  character,  and  situation.  In  the  earlier  stages  of  the 
disease  it  is  most  conspicuous  on  the  left  side;  it  is  sharp,  lancinating,  and 
intermittent,  not  unlike  the  pain  of  neuralgia,  darting  about  in  different  direc- 
tions; at  one  time  into  the  neck  and  face,  at  another  through  the  chest  and 
spine,  now  along  the  shoulder  and  arm,  and  now  through  the  diaphragm  and 
even  the  loins.  As  the  tumor  enlarges,  and  erodes,  by  its  pressure,  the 
neighboring  structures,  the  pain  becomes  more  steady,  fixed,  and  severe;  it 
gradually  shifts  to  the  right  side,  and  is  generally  of  a  burning,  gnawing,  or 
boring  character. 

Cough  is  also  a  common  symptom  ;  it  generally  begins  early  in  the  dis- 
ease, and  is  liable  to  severe  exacerbations,  often  productive  of  intense  suffer- 
ing. It  is  of  a  crowing,  stridulous,  or  ringing  character,  and  it  obviously 
depends  upon  the  irritation  caused  by  the  pressure  of  the  tumor  upon  the 
air-passages.     Sometimes  it  is  short,  spasmodic,  and  laryngeal. 

Dyspnoea  is  always  more  or  less  distressing,  especially  when  the  disease 
has  made  considerable  progress,  and  is  invariably  aggravated  by  severe  bodily 
exertion,  as  in  walking  up  a  hill,  or  ascending  a  flight  of  stairs.  It  is  occa- 
sionally extremely  violent,  although  the  tumor  may  not  exceed  the  size  of  a 
walnut,  owing  to  the  pressure  which  it  exerts  upon  the  trachea,  or  the  tra- 
chea and  bronchial  tubes.  During  the  latter  stages  of  the  complaint,  the 
breathing  is  always  so  difficult  as  to  prevent  the  patient  from  lying  down, 
perhaps  for  days  before  he  expires. 

Dysphagia  is  seldom  present  until  after  the  disease  has  made  considerable 
progress,  although  it  is  sure,  in  the  end,  to  become  a  prominent  symptom ; 
so  that,  ultimately,  the  sufferer  finds  it  very  difficult  to  swallow  anything 
either  in  the  form  of  food  or  drink. 

It  is  not  often  that  there  is  any  external  tumor,  except  when  the  aneurism 
points  in  front  of  the  chest,  as  it  frequently  does  in  the  latter  stages,  after  it 
has  partially  destroyed  the  sternum  and  the  ribs,  or  the  ribs  and  intercostal 
cartilages.  In  the  great  majority  of  cases  it  shows  itself  on  the  right  side 
of  the  chest  from  three  to  four  inches  below  the  collar  bone,  as  a  pulsating 
swelling,  lifting  up  the  integuments  synchronously  with  the  contraction  of 
the  heart,  furnishing  a  distinct  bellows,  sawing,  or  purring  sound,  and  being 
exquisitely  tender  on  pressure.  Occasionally  the  sac  projects  into  the  neck 
above  the  fourchette  of  the  sternum,  inclining  towards  the  right  sterno- 
clavicular articulation.  When  this  is  the  case,  it  must  necessarily  overlap 
the  innominate,  common  carotid,  and  subclavian  arteries  on  the  right  side, 
and  may  even  so  effectually  compress  them  as  to  cause  their  obliteration, 
although  such  an  event  is  very  unusual. 
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A  distinct  aneurismal  sound,  or  purring  tremor,  is  usually  perceptible  at  an 
early  stage  of  the  disease,  although  it  is  extremely  difficult,  if  not  impossi- 
ble, always  to  refer  it  to  its  proper  source.  It  is  synchronous  with  the  beat 
of  the  heart,  and  gradually  becomes  more  and  more  faint  as  the  disease  ad- 
vances, iu  consequence  of  the  progressive  filling  up  of  the  sac  by  coagula. 

Among  the  less  constant  symptoms  are,  palpitation  of  the  heart,  wheez- 
ing, panting,  or  asthmatic  respiration,  tracheal  and  bronchial  rales,  sense  of 
constriction  of  the  chest,  oedema  and  lividity  of  the  face,  feebleness  and  irre- 
gularity of  the  pulse  at  the  wrist,  from  the  pressure  of  the  tumor  upon 
the  innominate  or  subclavian  artery,  and  anasarca  of  the  extremities,  espe- 
cially the  inferior.  Alteration  of  the  voice  is  by  no  means  uncommon,  and 
occasionally  amounts  to  complete  aphonia.  In  the  more  advanced  stages 
of  the  disease  there  is  also  frequently  an  enlarged  and  varicose  state  of  the 
subcutaneous  veins  over  the  upper  part  of  the  chest,  generally  towards  the 
right  side. 

Now,  although  intra-thoracic  aneurism  manifests  itself  by  numerous  symp- 
toms, yet  there  is  not  one  that  can  be  considered  as  absolutely  diagnostic.  It  is 
not  surprising,  therefore,  that  the  disease  should  occasionally  terminate  fatally, 
without  any  suspicion  as  to  its  true  nature.  Such  an  error  will  be  most  likely 
to  happen  when  the  tumor  is  small,  or  when  it  bursts  into  some  neighboring 
canal  before  it  has  sensibly  encroached  upon  the  walls  of  the  chest.  As  it 
increases  in  volume,  its  character  becomes  daily  more  and  more  apparent,  and 
all  doubt  must,  of  course,  vanish  when  the  tumor  points  externally,  although 
even  then  a  careless  practitioner  might  regard  it  as  an  abscess,  and,  under 
this  supposition,  be  perhaps  even  induced  to  open  it,  as  I  have  known  to  be 
done  in  two  cases,  notwithstanding  the  heaving  and  pulsating  nature  of  the 
swelling,  and  the  existence  of  all  the  other  signs  of  aneurism.  When  the 
aneurism  arises  from  the  summit  of  the  aorta,  the  tumor  projects  into  the 
root  of  the  neck,  and  may  indeed  ascend  so  high  up  as  to  simulate  aneurism 
of  the  innominate  or  carotid  artery.  From  this,  however,  it  may  in  general 
be  readily  distinguished  by  the  history  of  the  case,  by  the  impossibility  of 
tracing  with  the  finger  the  lower  boundary  of  the  tumor,  by  the  dulness  on 
percussion  of  the  upper  part  of  the  chest,  and  by  the  presence  of  a  larger 
amount  of  dyspnoea  than  usually  attends  cervical  aneurism,  particularly  in  its 
earlier  stages. 

The  auscultatory  signs  rarely  afford  any  conclusive  evidence  of  intra-tho- 
racic aneurism.  Few  surgeons  are  able  to  discriminate  between  the  sounds 
of  the  heart  and  those  of  such  a  tumor,  and  the  difficulty  must  necessarily  be 
much  increased  when,  as  not  unfrequently  happens,  aneurism  and  cardiac 
disease  co-exist.  When  the  heart  is  sound,  and  the  aneurism  has  attained  a 
considerable  bulk,  the  diagnosis  will  be  less  ambiguous;  but  even  then  it  will 
require  a  very  practised  ear  to  detect  the  varying  shades  of  difference.  The 
sound  of  a  thoracic  aneurism  is  more  like  the  purring  of  a  cat  than  the  clear 
murmur  attending  the  first  sound  of  the  heart,  and  its  distinctive  features  are 
still  further  defined  by  the  presence  of  a  peculiar  tremor  or  vibratory  move- 
ment. In  the  sacculated  variety  of  the  affection,  it  is  often  impossible  to 
distinguish  any  abnormal  sound  whatever;  at  first,  because  of  the  small  size 
of  the  swelling  and  subsequently,  because  the  tumor  is  filled  with  coagula, 
impeding,  if  not  preventing,  the  transmission  of  sound.  In  fusiform  aneu- 
rism, and  also  in  simple  but  extensive  dilatation,  the  sound  characteristic 
of  the  disease  is  generally  easily  recognized  throughout  its  entire  progress. 

Dulness  on  percussion,  in  a  marked  degree,  can  exist  only  in  the  event  of 

the  tumor  being  of  considerable  bulk  ;  a  small  aneurism  may  be  present,  and 

even  prove  fatal,  without  any  change  of  resonance.     When  there  is  dulness, 

it  is  always  most  conspicuous  at  the  upper  and  middle  parts  of  the  chest. 

Sometimes  valuable  diagnostic  information  may  be  derived  from  the  dis- 
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placement  of  the  heart  by  the  tumor,  its  pulsations  being  perceived  in  an 
abnormal  position,  where  there  is  no  evidence  of  pleuritic  effusion  or  disease 
of  the  lung  to  account  for  the  change. 

Among  the  affections  with  which  aneurism  of  the  thoracic  aorta  is  most 
liable  to  be  confounded  are  malignant  tumors  of  the  chest,  especially  ence- 
phaloid,  disease  of  the  heart,  as  hypertrophy  and  valvular  derangement,  and 
aneurism  of  the  innominate,  carotid  and  subclavian  arteries.  The  best  secu- 
rity against  error  will  be  an  attentive  consideration  of  the  history  of  the  case\ 
and  a  thorough  study  of  its  progress,  time  often  throwing  more  light  upon 
the  character  of  the  malady  than  the  most  elaborate  auscultatory  explora- 
tions. 

The  treatment  of  intrathoracic  aneurism  resolves  itself  into  the  adoption 
of  measures  calculated  to  relieve  the  patient's  sufferings  rather  than  to  cure 
his  disease,  of  which  there  is,  in  any  case,  hardly  even  a  remote  possibility. 
If  plethora  exist,  an  occasional  bleeding  cannot  fail  to  ameliorate,  at  least 
for  a  time,  the  pain  and  difficulty  of  breathing.  The  circulation  should  be 
controlled  by  the  cautious  exhibition  of  veratrum  viride,  the  diet  be  light 
and  concentrated,  the  bowels  maintained  in  a  soluble  state,  and  goffering 
allayed  by  anodynes.  Perfect  quietude  of  mind  and  body  must  of  course  be 
observed. 

ANEURISM  OF  THE  INNOMINATE  ARTERY. 

The  relative  frequency  of  aneurism  of  the  innominate  artery  does  not 
admit  of  any  definite  statement,  owing  to  the  great  discrepancy  in  our  statis- 
tics. Thus,  in  179  cases  of  spontaneous  aneurism,  excluding  those  of  the 
aorta,  analyzed  by  Lisfranc,  the  innominate  is  mentioned  only  four  times, 
while  the  carotid  is  mentioned  seventeen  times  and  the  subclavian  sixteen. 
In  Mr.  Crisp's  table  of  551  cases,  embracing  234  of  aneurism  of  the  aorta, 
the  innominate  was  affected  in  20,  the  carotid  in  25,  and  the  subclavian  in 
23.  The  disease,  as  in  the  other  arteries,  is  much  more  common  in  men  than 
in  women,  and  in  the  laboring  than  in  the  higher  classes  of  persons.  The 
greatest  number  of  cases  occur  between  the  thirty-fifth  and  fifty-fifth  year. 
It  may  exist  by  itself  or  be  associated  with  aneurism  of  the  arch  of  the  aorta, 
the  carotid,  or  subclavian.  The  extent  of  involvement  varies  from  the 
slightest  increase  of  the  normal  size  to  an  enormous  tumor,  either  tubular, 
fusiform,  or  sacculated  in  its  character.  Whether  every  portion  of  the  vessel 
is  equally  liable  to  be  affected  is  uncertain,  but  observation  has  shown  that 
the  disease  is  sometimes  situated  so  low  down  as  to  become  identified  with 
the  arch  of  the  aorta,  while  at  other  times  it  is  so  high  up  as  to  extend  into 
the  carotid  and  subclavian.  Occasionally,  it  is  limited  to  the  middle  of  the 
vessel,  each  extremity  retaining  its  healthy  appearance. 

Symptoms. — Aneurism  of  the  innominate  artery  usually  begins  as  a  small 
tumor  at  the  right  sterno-clavicular  articulation,  between  the  trachea  and  the 
inner  edge  of  the  mastoid  muscle,  immediately  above  the  inner  third  of  the 
clavicle.  In  some  cases,  the  patient  is  conscious  of  the  moment  when  the 
accident  takes  place,  there  being  a  feeling  as  if  something  had  given  way 
while  he  was  shaken  by  a  violent  paroxysm  of  coughing  or  engaged  in  lifting 
a  heavy  weight.  The  tumor,  at  first,  is  generally  very  small,  probably  not 
exceeding  the  size  of  a  little  almond,  of  a  rounded  or  ovoidal  shape,  distinctly 
circumscribed,  and  slightly  movable  on  pressing  the  finger  firmly  down  into 
the  hollow  at  the  top  of  the  sternum.  It  is  not  long,  however,  before  it  in- 
creases in  volume  ;  commonly,  in  fact,  it  grows  rapidly,  soon  attaining  a  large 
bulk,  extending  upwards  into  the  neck,  and  laterally  towards  each  side,  but 
especially  towards  the  right,  where  there  is  least  resistance.  As  it  progn 
it  gradually  pushes  forwards  the  mastoid  muscle,  and  even  the  sterno-clavicu- 
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Aneurism  of  the  innominate  artery,  proving  fatal  by  burst- 
ing into  the  trachea. 


lar  articulation,  forming  thus  a  large  prominence,  beating  and  throbbing  vio- 
lently beneath  the  skin.  Now  and  then,  upon  escaping  from  the  chest,  the 
tumor  ascends  high  up  into  the  neck,  perhaps  nearly  on  a  level  with  the  larynx, 
and  when  this  is  the  case  it  is  not  uncommon  for  it  to  present  a  constricted, 
hourglass-like  appearance,  as  if  a  cord  had  been  drawu  tightly  across  its 
middle. 

Effects  on  Neighboring  Structures. — The  effects  which  the  tumor  exerts  upon 
the  neighboring  parts,  fig.   259,  are  chiefly  of  a  mechanical  character,  and 
must  be  considered  with  refer- 
ence, first,  to  the  vessels  of  the  Fig.  259. 
superior  extremity,  neck,  and 
head  ;  secondly,  the  trachea  and 
oesophagus  ;  thirdly,  the  aorta, 
heart,  and  vena  cava  ;  fourthly, 
the  nerves  of  the  neck  and  chest ; 
and,  lastly,  the  sternum,  clavi- 
cle, and  ribs. 

The  pressure  of  the  tumor 
upon  the  subclavian  has  the 
effect  of  weakening  the  force  of 
the  circulation  at  the  wrist,  and 
in  some  cases  even  of  entirely 
suppressing  it.  Occasionally, 
the  pulse  is  extremely  irregular, 
beating  not  only  more  feebly 
than  that  in  the  opposite  limb, 
hut  ceasing  to  act  synchro- 
nously with  it,  the  blood  hitch- 
ing and  halting,  as  it  were,  on  its  way  to  the  hand.  Any  tumor  may  of  course 
produce  such  an  effect,  and  hence  there  is  nothing  characteristic  in  it.  In 
aneurism  of  the  aorta,  the  signs  of  enfeebled  circulation  are,  as  a  general 
rule,  most  strongly  marked  on  the  left  side,  owing  to  the  fact  that  the  tumor, 
from  its  proximity  to  the  left  subclavian,  exerts  a  more  direct  and  controlling 
influence  upon  that  vessel  than  it  does  upon  the  right  subclaviau.  The  pul- 
sation of  the  carotid  and  its  branches  is  sometimes  diminished  both  in  in- 
nominatal  and  aortic  aneurism,  but  more  frequently  in  the  former  than  in  the 
latter.  It  is,  however,  a  rare  occurrence  in  either  case,  and  therefore  of  no 
diagnostic  value. 

Compression  of  the  veins  at  the  root  of  the  neck,  as  the  innominate,  jugular, 
and  subclavian,  but  especially  the  first,  by  impeding  the  return  of  blood  to 
the  heart,  will  occasionally  cause  oedema  of  the  right  side  of  the  head,  face, 
and  eyelids,  and  of  the  corresponding  limb,  extending  as  low  down  as  the 
hand  and  fingers.  The  occurrence,  however,  is  uncommon,  and  it  is  probable 
that  it  may  be  due,  in  part,  to  injury  sustained  by  the  right  lymphatic  duct, 
situated  just  behind  the  tumor. 

As  the  tumor  enlarges,  it  necessarily  encroaches  more  and  more  upon  the 
trachea,  pushing  it  over  towards  the  left  side,  and  at  the  same  time  somewhat 
backwards.  When  the  displacement  is  considerable,  the  patient  will  breathe 
with  difficulty,  and  will  occasionally  be  unable  to  lie  down,  owing  to  the 
mechanical  obstruction  to  the  introduction  of  the  air.  Should  the  tumor  be 
situated  unusually  low,  or  be  of  extraordinary  size,  it  may  compress  and 
flatten  the  right  bronchial  tube.  Dyspnoea  from  both  of  these  causes,  how- 
ever, is  less  frequent  in  aneurism  of  the  innominate  artery  than  in  aneurism 
of  the  arch  of  the  aorta,  owing  to  the  fact  that,  in  the  latter  disease,  the 
tumor  enlarges  most  in  a  backward  direction,  its  progress  forwards  being 
interfered  with  by  the  sternum  and  clavicle.     Displacement  of  the  oesophagus 
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is  sometimes  present  in  both  affections,  but  not  as  often  as  has  generally  been 
supposed.  When  existing  in  a  high  degree,  it  may  seriously  embarrass  the 
function  of  deglutition,  especially  the  passage  of  solids. 

When  the  aneurism  occupies  the  inferior  portion  of  the  artery,  but  more 
especially  when  it  extends  downwards  into  the  chest,  it  follows,  as  a  neces- 
sary consequence,  that  it  must  press  upon  the  aorta,  heart,  and  vena  cava, 
pushing  them  out  of  their  natural  position,  and  perhaps  seriously  diminishing 
their  capacity.  The  particular  effect  which  such  compression  must  exert 
cannot  always  be  diagnosticated,  but  it  is  reasonable  to  conclude  that  it  will 
manifest  itself  in  disordered  circulation,  especially  in  tumultuous  and  confused 
cardiac  action,  enfeebled  pulse,  and  more  or  less  dyspnoea.  An  aortic  aneu- 
rism will  of  course  be  more  likely  to  produce  such  a  state  of  things  than  an 
innominatal. 

Pressure  of  the  tumor  upon  the  nerves  of  the  neck  and  chest  induces  not 
only  pain  and  cough,  but  gives  rise,  in  many  cases,  to  severe  dyspnoea  and 
dysphagia,  the  two  latter  symptoms  being  not  always,  by  any  means,  exclu- 
sively dependent  upon  the  displacement  and  flattening  of  the  trachea  and 
oesophagus.  On  the  contrary,  they  sometimes  exist  in  a  very  marked  and 
even  in  an  aggravated  degree  when  there  is  apparently  very  little,  if  any, 
compression  of  these  tubes.  We  must  therefore  look  for  some  other  expla- 
nation of  these  phenomena,  and  the  most  plausible  one  that  suggests  itself  is 
that  they  are  due  to  the  compression  of  the  pneumogastric,  phrenic,  laryn- 
geal, and  sympathetic  nerves,  which  are  thus  disqualified  for  carrying  on  their 
appropriate  function,  that,  namely,  of  receiving  and  transmitting,  in  a  regular 
and  harmonious  manner,  their  peculiar  influence  to  the  organs  to  which  they 
are  distributed,  and  in  which  they  play  so  important  a  part  in  the  natural  state. 

The  dyspnoea,  although  not  a  constant  symptom,  is  yet  often  enough  pre- 
sent to  render  it  one  of  great  importance.  It  varies  in  degree  from  the 
slightest  change  in  the  natural  respiration  to  the  most  frightful  embarrass- 
ment, in  which  the  patient  is  almost  suffocated,  and  unable  to  maintain  the 
recumbent  posture.  It  is  of  course  most  severe  and  distressing  when  the 
tumor  has  acquired  an  unusual  bulk,  compressing  the  pneumogastric  and 
other  nerves,  and  so  interrupting  their  healthy  action.  It  may  be  constant, 
or  paroxysmal,  coming  on  at  irregular  intervals,  lasting  for  some  time,  and 
then  gradually  receding,  though  perhaps  at  no  time  wholly  absent. 

The  dysphagia  is  also  variable  in  degree,  being  at  one  time  very  slight, 
and  at  another  so  severe  as  almost  to  prevent  the  patient  from  swallowing 
any  kind  of  food,  whether  solid  or  fluid.  In  the  more  aggravated  cases,  the 
difficulty  is  constant,  and  the  patient  finally  dies  exhausted  from  starvation. 
It  is  a  remarkable  fact  that  in  almost  every  case  of  dysphagia  this  symptom 
is  preceded  by  dyspnoea. 

The  pain  which  accompanies  the  disease  is  most  severe  in  the  right  side, 
in  the  situation  of  the  tumor,  from  which  it  runs  in  various  directions,  par- 
ticularly along  the  right  side  of  the  neck  and  head,  and  the  corresponding 
side  of  the  chest,  shoulder,  and  arm.  Occasionally,  though  rarely,  it  is  also 
felt  keenly  on  the  opposite  side.  It  is  generally  of  a  dull,  aching,  or  gnawing 
character,  and  is  often  so  excessive  as  to  compel  the  use  of  large  doses  of 
anodynes  for  its  temporary  subjugation. 

Cough  is  occasionally  present,  probably  in  one  case  out  of  every  three  or 
four,  but  it  is  less  common  than  in  aortic  aneurism,  and  is  a  symptom  of  no 
special  value.  It  is  evidently  produced  by  the  pressure  of  the  tumor  upon 
the  laryngeal  nerves,  and  varies  much  in  frequency  and  severity  in  different 
cases  and  under  different  circumstances.  From  the  same  cause  there  is  some- 
times an  altered  state  of  the  voice. 

When  the  tumor  is  very  large,  and  extends  outwards  and  downwards,  so 
as  to  compress  the  cervical  and  brachial  plexus  of  nerves,  it  may  induce  pur- 
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tial  paralysis,  as  well  as,  in  some  cases,  partial  loss  of  sensation,  in  the  upper 
extremity.  Such  an  occurrence,  however,  is  extremely  rare,  as  the  sac  seldom 
attains  such  a  magnitude. 

There  is  sometimes  marked  alteration  in  the  respiratory  sounds;  more  fre- 
quently, however,  in  aortic  than  in  innominatal  aneurism.  The  breathing, 
when  affected,  is  disposed  to  be  stridulous,  or  wheezing,  and  this  is  sometimes 
the  case  even  when  the  patient  is  in  the  erect  posture.  The  respiratory  mur- 
mur is  seldom  affected  in  innominatal  aneurism,  obviously  because  the  tumor 
encroaches  but  little,  if  any,  upon  the  lungs ;  it  is  only  when  it  extends  deep 
down  into  the  thorax  that  it  is  likely  to  produce  such  an  effect,  and  then,  but 
not  otherwise,  there  will,  also,  of  necessity,  be  dulness  on  percussion  of  the 
chest,  over  the  site  of  the  disease.  Both  these  phenomena  are  more  frequent 
in  aortic  aneurism,  because  the  tumor  in  that  disease  always  encroaches  more 
upon  the  lungs  than  in  the  former  case. 

Finally,  the  pressure  of  the  tumor  occasionally  induces  serious  disease  in 
the  neighboring  bones,  as  the  sternum,  clavicle,  and  first  rib,  the  contiguous 
portions  of  which  are  liable,  in  the  first  instance,  to  be  displaced,  then  to 
become  carious,  and  ultimately  to  be  wholly  absorbed.  In  some  cases  there 
is  complete  dislocation  of  the  sterno-clavicular  joint. 

Diagnosis. — After  what  has  just  been  said,  it  will  be  easily  understood 
that  the  diagnosis  of  innominatal  aneurism  must  often  be  extremely  difficult, 
its  situation  at  the  root  of  the  neck  rendering  it  liable  to  be  confounded  with 
aneurism  of  the  arch  of  the  aorta,  the  carotid,  and  subclavian.  Then,  again, 
certain  tumors — fatty,  fibrous,  and  encysted — sometimes  form  at  the  inferior 
portion  of  the  cervical  region,  and  receiving  an  impulse  from  the  innominate, 
or  even  from  the  aorta  itself,  may  thus  simulate  the  disease  in  question. 
Finally,  I  have  occasionally  encountered  great  difficulty  in  determining  the 
diagnosis  of  disease  occurring  in  this  situation  in  consequence  of  abnormal 
pulsation  either  of  this  vessel,  or  of  the  aorta,  apparently  dependent  upon  an 
anemic  condition  of  the  system,  or  neuralgia  of  the  arteries,  and  so  violent 
as  to  communicate  a  severe  shock  at  every  contraction  of  the  left  ventricle  of 
the  heart  to  the  innominate  and  its  two  branches,  the  carotid  and  subclavian. 
The  embarrassment,  in  these  cases,  is  increased  if,  superadded  to  the  pulsa- 
tion at  the  root  of  the  neck,  there  is  an  unusual  quantity  of  fat,  or  some  solid 
growth,  and  the  sharp  thrill  so  common  in  the  arteries  of  anemic  subjects. 

On  the  whole,  the  most  reliable  diagnostic  signs  of  aneurism  of  the  inno- 
minate are,  first,  the  situation  of  the  tumor  at  the  right  sterno-clavicular 
joint,  immediately  above  the  inner  third  of  the  clavicle,  where  it  forms  a  dis- 
tinct, well-marked  prominence;  secondly,  stoppage  of  aneurismal  beat,  thrill, 
and  bellows'  sound,  by  pressure  upon  the  carotid  and  subclavian  ;  and, 
thirdly,  unnatural  weakness  of  the  pulse  at  the  right  wrist,  with  pain  and 
oedema  on  the  corresponding  side  of  the  neck,  shoulder,  and  arm.  In  aortic 
aneurism,  the  tumor  seldom  projects  sensibly  above  the  sternum;  certainly 
not  before  it  has  attained  a  considerable  bulk,  and  then  it  is  situated  rather 
iu  the  middle  line  than  on  the  right  side;  the  arterial  pulse,  if  affected  at  all, 
is  weakest  on  the  left  side,  and  there  also  the  cedema  and  pain  are  most  con- 
spicuous; the  dyspnoea,  dysphagia,  cough,  stridulous  respiration,  and  change 
of  voice  are  more  frequent  than  in  the  innominatal  disease ;  and  compression  of 
the  carotid  and  subclavian  produces  no  diminution  in  the  sounds  of  the  tumor. 

Prognosis. — The  prognosis  of  brachiocephalic  aneurism  is  extremely  un- 
favorable. The'  disease,  it  is  true,  may  last  for  a  considerable  time,  but  this 
is  very  rare ;  in  general,  it  progresses  very  rapidly,  and  soon  reaches  a  fatal 
crisis,  the  tumor  either  opening  externally,  into  the  trachea,  or  into  the  chest, 
or  else,  as  is  commonly  the  case,  wearing  out  the  patient  by  constitutional 
irritation,  asphyxia,  or  inanition.  No  instance  of  spontaneous  cure  has  ever 
been  known  to  occur  in  this  disease. 
vol.  i. — 49 


770 


DISEASES    AND    INJURIES    OP    THE    ARTERIKS. 


Treatment. — The  treatment  of  aneurism  of  the  innominate  has  hitherto  been 
most  unsatisfactory.  Owing  to  the  short  and  stunted  character  of*  this  ves- 
sel, and  the  close  proximity  of  the  aneurism  to  the  arch  of  the  aorta,  deliga- 
tion  on  the  Hunterian  principle  is,  of  course,  altogether  impracticable,  and 
hence  the  only  resource  is  either  to  treat  the  disease  upon  the  plan  of  Val- 
salva, or  to  tie  the  carotid  and  subclavian  at  the  distal  side  of  the  sac, 
according  to  the  method  originally  suggested  by  Brasdor.  The  treatment 
of  the  Italian  surgeon  holds  out  but  little  encouragement,  the  disease  gene- 
rally going  on  from  bad  to  worse  until  it  reaches  its  fatal  crisis,  despite  the 
most  abstemious  course  of  dieting,  rest  in  the  recumbent  posture,  the  use  of 
the  lancet,  and  the  exhibition  of  digitalis,  opium,  and  acetate  of  lead,  to  pro- 
mote the  formation  of  clots.  With  the  exception  of  Mr.  Luke's  case,  there 
is  hardly  an  instance  upon  record  in  which  it  was  followed  by  any  ultimate 
benefit.  Squeezing  the  tumor,  if  practicable,  would  certainly  not  be  justi- 
fiable, as  the  detached  clots  might,  and  probably  would,  fall  into  the  aorta, 
and  thus  cause  serious,  if  not  fatal,  results  on  the  spot,  from  mechanical 
obstruction  to  the  circulation.  The  operation  of  Brasdor  has  been  performed 
in  a  number  of  cases,  which  I  shall  place  before  the  reader  in  tabular  form. 

In  only  one  case  have  the  carotid  and  subclavian  arteries  been  tied  simul- 
taneously. The  patient  died  at  the  end  of  six  days.  At  the  autopsy,  the 
left  carotid  and  right  vertebral  arteries  were  found  occluded,  showing  that 
the  circulation  of  the  brain  had  been  carried  on  by  the  left  vertebral  alone. 
Rossi  was  the  operator. 

In  three  cases,  the  carotid  and  subclavian  have  been  successively  tied,  as 
recommended  by  Mr.  Fearn,  of  Derby,  England. 
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Operator. 

fcf. 

< 

28 

Carotid 
ligature. 

Subclavian 
ligature. 

Remarks. 

1 

Fearn 

F. 

Aug.  30, 

Aug.  2, 

Died  from  pleurisy  three  weeks  after  second  opera 

1836 

1838 

tion.  The  aneurismal  sac  was  found  filled  with 
dense,  organized  coagula,  except  a  channel  the 
size  of  the  arterv  for  the  passage  of  blood. 

2 

Wickham 

M. 

55 

Sept.  25, 
1839 

Dec.  3, 
1839 

The  aneurism  increased,  and  burst  with  mortal 
hemorrhage  63  days  after  the  second  operation. 

3 

Malgaigne 

M. 

March, 
1845 

Oct.  17, 
1845 

Four  days  after  the  operation,  the  tumor  increased 
rapidly  in  size,  the  tumefaction  became  dif- 
fused, and  the  patient  died  on  the  7th  Nov.  At 
the  autopsy,  the  sac  could  not  be  dissected;  it 
was  confounded  with  the  muscles ;  in  other 
words,  the  aneurism  was  diffused. 

In  four  cases,  the  subclavian  alone  has  been  tied,  with  a  result  of  three 
deaths  and  one  recovery. 
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The  subclavian  was  tied  immediately  above  the  clavicle.  The 
tumor  diminished,  but  the  pulsations  continued.  The  patient 
died  on  the  9th  day,  from  exhaustion  following  cough  and 
secondary  hemorrhage.  At  the  autopsy,  aneurism  of  the  sub- 
clavian was  found,  with  dilatation  of  the  innominate  ami  > 

The  vessel  was  tied  immediately  above  the  clavicle.  The  patient 
died  from  asphyxia,  one  month  after  the  operation.  The  ope- 
rator had  supposed  the  case  to  be  one  of  subclavian  aneurism. 

The  patient,  cured  of  an  aneurism  occupying  the  upper  part  of 
the  innominate,  died  two  years  after  the  operation,  of  a  new 
aneurism  formed  above  the  first,  apparently  on  the  same 
trunk. 

Tubular  aneurism  of  the  innominate  and  arch  of  the  aorta ; 
left  carotid  and  subclavian  obliterated  ;  death  on  the  eighth 
day  from  hemorrhage  caused  by  jumping  out  of  bed. 

ANEURISM  OF  THE  INNOMINATE  ARTERY. 
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The  carotid  alone  has  been  tied  in  eleven  cases,  of  which  two  were  cured, 
and  the  rest  died. 
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The  tumor  still  existed,  with  constant  pulsation,  at  the  end  of  a 
year.  The  next  year,  the  sac  suppurated,  and  discharged 
much  pus.  At  the  expiration  of  nine  years,  there  was  no  sign 
of  any  increase  in  the  affection. 

After  the  operation,  the  tumor  was  much  diminished  ;  but  the 
patient  died  of  asphyxia  seven  months  after  the  operation. 

The  aneurism  was  much  improved,  but  the  patient  died  from  the 
effects  of  the  ligature  of  the  carotid  upon  the  brain.  At  the 
autopsy,  the  aneurism  was  found  occupying  the  external  side 
of  the  innominate  near  its  bifurcation  j  it  was  as  large  as  the 
fist,  and  filled  with  fibrinous  clots. 

The  patient  died  a  few  hours  after  the  operation  from  its  effect 
upon  the  brain.  The  vertebral  arteries  were  found  smaller 
than  natural. 

The  patient  was  a  negro.  He  died  on  the  twenty-first  day  after, 
the  operation.  At  the  autopsy,  two  aneurisms  were  found  ; 
one  of  the  inferior  extremity  of  the  right  primitive  carotid, 
the  other  of  the  trunk  of  the  innominate. 

The  patient  died  of  pneumonia  on  the  seventh  day.  The  tumor 
had  diminished,  and,  at  the  autopsy,  was  found  nearly  filled 
with  firm  laminated  coagula. 

The  size  of  the  tumor  and  the  pulsations  diminished  after  the 
operation,  but  the  sac  inflamed,  suppurated,  and  opened  into 
the  trachea,  and  the  patient  died  on  the  sixty-sixth  day. 

The  patient  died  forty  hours  after  the  application  of  the  liga- 
ture. The  autopsy  showed  an  arterial  dilatation  of  the  inno- 
minate and  its  two  branches,  without  true  aneurism. 

The  tumor  began  to  disappear  after  the  vessel  was  ligated,  but 
the  patient  died  of  pneumonia  on  the  nineteenth  day. 

The  patient  recovered  from  the  operation,  and  died  suddenly 
twenty  months  afterwards.  The  cause  of  death  is  not  given. 
At  the  autopsy,  the  right  carotid  was  found  dilated  in  the 
form  of  a  sac,  and  filled  with  a  resisting  fibrinous  deposit. 
The  brachio-cephalic  trunk  and  curve  of  the  aorta  were  found 
larger  than  usual,  and  the  walls  were  diseased,  but  these  ves- 
sels were  not  aneurismatic. 

The  patient  died  on  the  eighty-eighth  day  from  hemiplegia. 
The  tumor  was  solidified  by  fibrin,  a  canal  leading  through  it 
to  the  subclavian.  Four  abscesses  were  found  in  the  right 
hemisphere  of  the  brain. 


A  careful  examination  of  the  above  cases  affords  the  following  conclusions 
concerning  the  deligation  of  the  primitive  carotid  for  the  cure  of  innominatal 
aneurism  : — 

1.  It  reduces  the  volume  of  the  tumor.  Thus,  in  the  case  of  Mr.  Evans, 
of  Derby,  in  1828,  although  the  aneurism  was  as  large  as  a  walnut,  it  entirely 
disappeared  in  a  little  upwards  of  a  month.  In  Dr.  Mott's  case,  in  1829,  it 
was  of  the  size  of  a  pigeon's  egg,  and  disappeared  in  twenty-six  days. 

2.  The  operation  leads  to  fibrinization  of  the  contents  of  the  sac.  These 
changes,  which  are  due,  not  to  arteritis,  but  to  remora  of  the  blood,  were 
well  displayed  in  the  cases  reported  by  Mr.  Morrison,  of  Buenos  Ayres,  in 
1834,  and  of  Mr.  Fergusson,  of  London,  in  1841.  In  the  former,  the  inno- 
minate artery  was  reduced  to  at  least  one-half  its  previous  bulk;  in  the  latter, 
the  tumor  was  nearly  filled  with  firm  clots. 

3.  The  operation  does  not  involve  any  special  risk.  In  five  of  the  cases 
it  was  followed  by  death,  not,  apparently,  from  any  agency  of  the  aneurism, 
but  because  of  the  danger  which  naturally  follows  the  ligation  of  the  common 
carotid,  for  whatever  purpose.  Thus,  in  the  case  of  Mr.  Key,  in  1830,  the 
patient  died  of  syncope,  produced  by  coarctation  of  the  left  carotid  and  ver- 
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tebral  arteries.  In  two  other  instances,  one  by  Fergusson,  in  1841,  and  the 
other  by  Campbell,  of  Montreal,  in  1845,  death  resnlted  from  pneumonia. 
In  Hutton's  case,  the  cause  of  death  was  inflammation  and  ulceration  of  the 
sac,  also  a  very  common  effect  of  the  operation  for  carotid  aneurism,  whether 
the  ligature  be  placed  above  or  below  the  tumor.  In  the  interesting  case  of 
Professor  Wright,  of  Montreal,  in  1855,  the  patient  died  of  abscesses  of  the 
brain,  the  first  example  of  the  kind  on  record  after  Brasdor's  operation, 
although  severe  cerebral  symptoms  often  succeed  the  ligation  of  the  common 
carotid  for  accidents  and  tumors  of  the  head,  eye,  and  face. 

4.  The  operation  has  not  been  productive  of  a  long  after-life  :  chiefly,  per- 
haps, because  the  cases  demanding  it  were  nearly  all  inherently  hopeless, 
from  being  associated  with  organic  disease  of  the  aorta,  or  of  this  vessel  and 
of  the  heart.  Distinct  evidence  of  this  fact  existed  in  at  least  seven  of  the 
cases ;  in  the  rest  no  accurate  examination  was  made.  The  influence  of  such 
complications  is  shown  by  the  results  which  followed  Brasdor's  operation  in 
aneurism  of  the  root  of  the  carotid  unmixed  with  any  other  lesion.  Of  five 
cases  of  this  kind,  three  completely  recovered;  one  was  successful  so  far  as 
"the  aneurism  was  concerned  ;  and  in  only  one  was  there  no  improvement. 

5.  The  operation  lengthens  life  if  perilled  by  rupture  of  the  sac,  or  pres- 
sure on  the  windpipe.  In  fact,  here  is  its  great  triumph.  In  the  case  of 
Professor  Wright,  although  the  man  was  in  imminent  danger  before  the  ope- 
ration, yet  he  survived  it  eighty-eight  days.  The  mean  duration  of  life  after 
deligation  of  the  carotid,  under  ordinary  circumstances,  is  about  four  months 
and  a  half. 

6.  The  operation  has  occasionally  failed  to  effect  any  local  improvement. 
This  result  followed  in  three  of  the  cases,  in  consequence  of  a  want  of  fibrin- 
ization  of  the  contents  of  the  sac. 

The  facts  above  stated,  deduced  mainly  from  the  paper  of  Professor  Wright, 
in  the  Montreal  Journal  of  Medicine,  clearly  point,  as  that  gentleman  justly 
remarks,  to  a  division  of  cases  in  regard  to  the  applicability  of  the  operation. 
1.  The  most  suitable  cases  are  those  of  uncomplicated  innominatal  aneurism, 
being  akin  to  the  pure  carotid  form,  the  sac,  which  is  confined  to  the  part  of 
the  vessel  near  the  bifurcation,  springing  from  the  left  segment  of  the  artery, 
and  not  coexisting  with  degeneration  of  its  tunics  or  cardiac  disease.  2.  Those 
imperatively  requiring  it  are  such  as  entail  imminent  danger  from  external 
rupture  of  the  tumor  or  from  other  causes.  3.  The  most  favorable  cases  are 
aneurisms  proceeding  from  the  left  segment  of  the  artery,  because  then  the 
introduction  of  blood  into  the  sac  is  most  effectively  impeded,  as  it  is  derived 
from  the  current  destined  for  the  vessel  which  is  tied,  whereas,  when  the 
aneurism  is  dextro-lateral,  the  same  benefit  cannot  be  afforded,  as  the  supply 
is  furnished  by  the  subclavian.  Next  to  this  situation,  the  most  preferable, 
anatomically,  would  be  the  origin  of  the  tumor  from  the  anterior  circumfer- 
ence of  the  vessel.  4.  The  less  advantageous  cases  are  those  in  which  the 
external  tumor  extends  towards  the  middle  of  the  clavicle,  for  this  occurrence 
denotes  such  an  engagement  of  the  subclavian  as  must  effectually  counteract 
any  benefit  derivable  from  ligature  of  the  carotid.  When  the  swelling  is 
equal  on  each  side  of  the  innominate,  or  symmetrical,  then  the  only  hope  of 
a  certain  stasis  of  blood  would  be  afforded  by  tying  both  branches.  5.  The 
cases  contra-indicating  the  operation  are  those  having  complications  with 
aortic  aueurism,  or  serious  disease  of  the  heart,  unless  excepted  by  extreme 
urgency. 

ANEURISM   OF   THE   COMMON   CAROTID   ARTERY. 

Aneurism  of  the  carotid,  although  less  frequent  than  that  of  some  of  the 
other  arteries,  especially  the  popliteal  and  femoral,  has,  nevertheless,  always 


ANEURISM    OF    THE    COMMON    CAROTID    ARTERY.  173 

attracted  much  attention,  for  the  reason,  probably,  that  its  exposed  situation 
in  the  neck  has  afforded  unusual  facilities  for  its  observation  and  study. 
However  this  may  be,  its  history  is  perhaps,  on  the  whole,  better  understood 
than  that  of  aneurism  of  any  other  artery.  The  relative  frequency  of  the 
disease  has  been  placed  before  the  profession  by  several  writers.  Thus,  in 
the  table  compiled  by  Lisfranc,  comprising  179  cases  of  aneurism,  exclusive 
of  those  of  the  aorta,  17  refer  to  the  carotid,  the  subclavian  having  been 
affected  in  16,  the  axillary  in  14,  the  femoral  in  26,  and  the  popliteal  in  59. 
In  the  table  of  Mr.  Crisp,  the  carotid  is  stated  to  have  been  engaged  in  25 
cases  out  of  551,  embracing  234  of  the  aorta,  giving  thus  a  considerably 
larger  proportion  than  that  of  the  French  author. 

Spontaneous  aneurism  of  the  carotid  is  more  frequent  in  men  than  in 
women,  but  not  by  any  means  in  the  same  relative  proportion  as  spontaneous 
aneurism  of  the  other  arteries.  Thus,  in  34  cases  analyzed  by  Dr.  Norris, 
27  were  males,  and  7  females,  being  in  the  ratio  of  nearly  four  of  the  former 
to  one  of  the  latter;  a  ratio  which  is  altogether  unequalled  by  that  of  any 
other  vessel.  An  idea  formerly  prevailed  that  the  disease  occurred  here  with 
nearly  equal  frequency  in  both  sexes,  but  such  a  conclusion  is  totally  at  vari-' 
ance  with  the  facts  of  the  case. 

The  disease,  although  occasionally  observed  at  an  early  age,  is  most  com- 
mon between  the  thirtieth  and  the  sixtieth  year.  It  occurs  with  nearly  equal 
frequency  on  both  sides,  and,  in  fact,  sometimes  exists  simultaneously  in  both 
arteries.  No  occupation  is  exempt  from  it.  One  would  suppose,  from  re- 
flecting upon  the  peculiarity  of  their  pursuits,  that  acrobats,  who  are  in  the 
habit  of  making  such  violent  and  long-continued  use  of  their  necks,  often 
sustaining  enormous  loads  upon  their  heads,  would  be  particularly  prone  to 
carotid  aneurism,  and  yet  the  disease  is  hardly  known  among  them. 

The  site  of  carotid  aneurism  is  variable.  Sometimes  the  tumor  is  situated 
very  low  down  in  the  neck,  close  to  the  origin  of  the  vessel ;  on  the  other 
hand,  it  may  be  seated  high  up,  near  its  bifurcation.  In  the  great  majority 
of  cases,  however,  it  will  be  found  to  be  between  these  two  points,  at  or  near 
the  middle  of  the  artery  ;  usually  rather  above  than  below. 

Symptoms. — The  tumor,  when  first  observed,  is  generally  quite  small, 
perhaps  not  exceeding  the  size  of  a  filbert,  and  of  an  irregularly  globular, 
rounded,  or  ovoidal  shape.  The  patient,  upon  being  questioned  as  to  the 
history  of  the  case,  usually  expresses  his  ignorance  as  to  the  time  of  its 
occurrence,  though  occasionally  he  is  rendered  conscious  of  it  by  a  peculiar 
stabbing  sensation  in  the  neck,  or  a  feeling  as  if  something  had  suddenly 
snapped  asunder.  Commonly  the  surgeon  is  not  consulted  until  the  tumor 
has  made  considerable  progress,  and  acquired  the  volume  of  a  hen's  egg,  or 
of  a  small  orange,  the  patient,  perhaps,  having  all  along  supposed  that  the 
swelling  was  merely  an  enlargement  of  some  of  the  cervical  ganglions.  A  care- 
ful inspection,  however,  promptly  reveals  its  true  character,  its  pulsation,  thrill, 
and  bellows'  sound  affording  unmistakable  evidence  of  its  close  and  intimate 
arterial  connection.  Pressure  upon  the  cardiac  side  of  the  aneurism,  by 
stopping  its  circulation,  arrests  these  symptoms,  and  causes  a  sensible  dimi- 
nution of  the  size  and  consistence  of  the  tumor,  while  pressure  upon  its  distal 
side  produces  an  opposite  result.  As  long  as  it  is  small,  the  tumor  may 
readily  be  moved  about,  and  even  raised  out  of  its  bed,  especially  if  it  be 
grasped  with  the  thumb  and  forefinger  during  the  relaxed  condition  of  the 
sterno-mastoid  muscle ;  as  it  augments  in  volume  it  becomes  more  fixed  in 
its  position,  and  is  eventually  rendered  almost,  if  not  entirely,  stationary. 

The  symptoms  of  carotid  aneurism  are  altogether  of  a  mechanical  charac- 
ter, being  such  as  arise  from  the  pressure  of  the  tumor  upon  the  neighboring 
parts  ;  hence,  their  gravity  is  generally  in  proportion  to  the  volume  of  the 
morbid   growth.     In  the  earlier  stages  of  the  disease,  there  is  either   no 
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functional  disturbance  whatever,  or  it  is  so  insignificant  as  not  to  attract  any 
special  attention  ;  by  and  by,  however,  as  it  progresses,  the  tumor  necessarily 
encroaches  more  and  more  upon  the  delicate  and  important  structures  of  the 
neck,  thus  occasioning  congestion  of  the  brain  by  retarding  the  return  of 
blood  in  the  jugular  vein,  numbness,  pain,  and  cough,  by  compressing  the 
cervical,  pneumogastric,  and  phrenic  nerves,  and  difficulty  of  respiration, 
and,  perhaps,  even  of  deglutition,  by  bearing  against  the  trachea  and  oeso- 
phagus. The  surface  of  the  swelling,  at  first  perfectly  natural,  becomes  gra- 
dually indurated  and  inflamed,  the  subcutaneous  veins  are  unusually  conspi- 
cuous, and  the  neck  is  stiff,  distorted,  and  almost  immovable.  The  greatest 
enlargement  of  the  tumor  is  generally  in  the  direction  of  the  median  plane, 
as  the  resistance  is  much  less  there  than  externally,  under  the  edge  of  the 
sterno-cleido-mastoid  muscle. 

Diagnosis. — Notwithstanding  that  the  symptoms  of  carotid  aneurism  are 
usually  well-marked,  cases,  nevertheless,  occur  in  which  they  are  so  obscure 
as  to  render  it  extremely  difficult  to  determine  the  diagnosis,  even  after  the 
most  careful  and  patient  investigation.  The  affections  of  the  neck  which 
are  most  liable  to  be  confounded  with  carotid  aneurism,  and  to  render  the 
discrimination  doubtful,  are  diseased  lymphatic  ganglions,  abscesses,  encysted 
tumors,  goitre,  dilatation  of  the  internal  jugular  vein,  and  aneurism  of  the 
innominate  artery  and  arch  of  the  aorta. 

Enlargement  of  the  lymphatic  ganglions  of  the  neck  is  most  common  in 
young  subjects,  before  the  age  of  twenty,  whereas  aneurism  of  the  carotid  is 
rarely  met  with  until  after  thirty ;  moreover,  it  is  almost  peculiar  to  scrofu- 
lous persons,  while  aneurism  occurs  in  all  classes  of  individuals,  the  strumous 
aud  the  non-strumous.  In  aneurism  the  tumor  is  generally  well-defined ;  its 
surface  is  smooth  and  uniform,  and  the  swelling  heaves  and  throbs,  as  if  it 
were  alive.  In  glandular  enlargement,  there  is  generally  a  chain  of  diseased 
ganglions,  either  scattered  about  in  different  parts  of  the  neck,  or  stretched 
along  the  inner  border  of  the  sterno-cleido-mastoid  muscle  ;  the  tumors  feel 
hard,  and  may,  with  a  little  care,  be  easily  separated,  not  only  from  each 
other,  but  from  the  carotid  artery,  so  as  to  get  entirely  beyond  the  reach  of 
its  pulsation. 

Aneurism  of  the  carotid  artery  has  sometimes  been  mistaken  for  abscess; 
the  tumor  has  been  punctured,  and  the  patient  has  speedily  perished  of  he- 
morrhage. Such  an  error,  of  course,  implies  great  carelessness,  and  could 
hardly  happen  at  the  present  day  when  our  means  of  diagnosis  are  so  much 
more  perfect  than  formerly.  The  discrimination  must  be  determined  on  gene- 
ral principles.  If  there  be  an  abscess,  the  history  of  the  case,  conjoined 
with  the  unnatural  heat  and  redness  of  the  part,  the  rapid  progress  of  the 
swelling,  the  febrile  disturbance,  and  the  absence  of  the  characteristic  pulsa- 
tion, thrill,  and  bellows'  sound,  will  be  sufficient  to  distinguish  it  from  aneu- 
rism of  the  carotid  artery. 

Encysted  tumors,  usually  containing  a  serous  or  sero-sanguinolent  fluid, 
are  liable  to  form  at  the  front  and  sides  of  the  neck,  most  generally  in  con- 
nection with  the  thyroid  gland,  but  sometimes  independently  of  it,  in  the 
cellular  tissue  beneath  the  muscles.  They  can  usually  readily  be  distin- 
guished by  their  slow  growth  and  fluctuating  feel,  the  absence  of  pain  and 
pulsation,  and,  when  they  are  attached  to  the  thyroid  gland,  by  their  obey- 
ing the  movements  of  the  larynx  in  the  act  of  deglutition.  If,  after  a  care- 
ful examination  of  their  history,  any  doubt  exists  as  to  their  real  nature,  the 
only  resource  will  be  the  cautious  introduction  of  the  exploring  needle. 

Goitre  is  liable  to  be  mistaken  for  carotid  aneurism  only  when  it  spreads 
laterally  over  the  neck,  so  as  to  overlap  the  carotid,  and  receive  its  pulsation. 
It  is  certainly  not  possible  to  commit  any  error  of  diagnosis  in  the  more  ordi- 
nary and  simple  forms  of  the  disease.     Confusion  is  most  apt  to  arise  when 
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aneurism  and  goitre  co-exist,  or  when,  as  occasionally  happens,  the  latter  dis- 
ease is  developed  uncommonly  rapidly,  and  is  attended  with  considerable 
local  distress.  Ordinarily,  goitre  forms  in  early  life,  at  a  period  when 
aneurism  is  extremely  infrequent;  its  progress  is  generally  tardy,  several 
years  elapsing  before  it  attains  any  material  bulk,  and  is  subject  to  occa- 
sional interruptions,  and  even  total  suspension,  whereas  aneurism  gene- 
rally advances  rapidly  and  steadily,  the  symptoms  proceeding  from  bad  to 
worse,  until  it  attains  its  crisis.  Another  important  criterion  is  the  fact 
that  goitre  is  almost  peculiar  to  females,  whereas  carotid  aneurism  occurs  by 
far  most  frequently  in  men.  But  the  most  satisfactory  diagnostic  signs  are, 
first,  that,  in  goitre,  the  tumor  obeys  the  movements  of  the  larynx,  whereas, 
in  aneurism,  it  remains  stationary,  however  strong  the  efforts  at  deglutition  ; 
secondly,  that,  in  the  former,  the  tumor  may  be  drawn  away  from  the  vessel, 
raised  up  or  pushed  to  one  side,  while  in  the  latter  the  vessel  follows  it,  form- 
ing, as  it  does,  a  part  of  it ;  and,  lastly,  that  in  goitre  the  general  health 
rarely  suffers,  even  when  the  tumor  is  of  large  bulk,  whereas  in  aneurism  it 
is  always  more  or  less  impaired,  especially  when  it  has  reached  such  a  stage 
as  to  be  likely  to  occasion  embarrassment  in  regard  to  the  discrimination 
between  the  two  affections. 

A  dilated  condition  of  the  internal  jugular  vein  may  simulate  aneurism  of 
the  carotid  artery.  The  deception  will  be  more  likely  to  happen  if  the  vein 
receives  a  pulsatory  movement  from  the  heart  or  from  the  carotid,  as  when 
the  artery  is  overlapped  by  the  vein.  The  venous  tumor  may  generally  be 
distinguished  by  its  softness  and  compressibility,  by  its  situation,  which  is 
commonly  just  above  the  sternum,  and  rather  behind  than  in  front  of  the 
mastoid  muscle,  and  by  the  circumstance  that  its  motion  is  more  of  an  undu- 
latory,  wave-like,  or  tremulous  character,  than  shock-like  and  vibratory,  as  in 
aneurism.  Superadded  to  this  is  the  fact  that  the  venous  swelling  may  be 
readily  effaced  by  pressure  applied  to  its  distal  extremity,  whereas,  in  aneu- 
rism, the  pressure,  to  produce  any  appreciable  effect  of  this  kind  at  all,  must 
be  applied  to  the  cardiac  extremity  of  the  tumor,  and  then  it  will  result  only 
in  a  diminution,  not  in  complete  obliteration. 

Finally,  a  carotid  aneurism  may  be  confounded  with  aneurism  of  the  bra- 
chio-cephalic  artery  or  of  the  arch  of  the  aorta,  especially  if  it  be  situated 
low  down  in  the  neck.  When  this  is  the  case,  the  difficulty  may  be  very 
great,  if  not  insurmountable.  The  best  diagnostic  sign  with  which  I  am 
acquainted,  and  one  that  will  rarely  fail  us,  in  such  an  emergency,  is  afforded 
by  our  ability  to  insinuate  the  point  of  the  forefinger  between  the  top  of  the 
sternum  and  the  lower  extremity  of  the  aneurism,  while  the  head  is  being 
bent  powerfully  forwards,  so  as  to  relax  as  fully  as  possible  the  mastoid  mus- 
cles. If  this  can  be  done,  the  probability  is  that  the  tumor  is  connected  with 
the  carotid  ;  otherwise  we  may  conclude  that  it  is  formed  by  the  innominate 
artery,  or  by  the  arch  of  the  aorta. 

Progress. — The  progress  of  carotid  aneurism,  although  usually  rapid,  is  not 
so  always.  The  annals  of  surgery  contain  several  cases  where  the  disease 
remained  almost  stationary  for  a  considerable  number  of  years ;  in  one  in- 
stance as  many  as  fourteen.  A  spontaneous  cure  sometimes  occurs,  but  such 
an  event  must  necessarily  be  extremely  rare.  The  tumor,  if  allowed  to  go 
on  unchecked,  eventually — generally  at  a  period  varying  from  three  to  twelve 
months — destroys  life  either  by  excessive  constitutional  irritation,  hemor- 
rhage, gangrene,  pneumonia,  or  asphyxia.  When  seized  by  ulceration,  it 
may  burst  either  externally,  or  it  may  open  into  the  pleura,  the  anterior  me- 
diastinum, the  trachea,  or  one  of  the  bronchial  tubes. 

Treatment. — The  treatment  of  carotid  aneurism  is  generally  conducted 
according  to  the  Hunterian  principle  of  ligating  the  supplying  vessel  at  the 
cardiac  side  of  the  tumor ;  and,  fortunately,  as  the  disease  is  ordinarily  situ- 
ated rather  high  up,  this  may  commonly  be  done  without  any  very  great 
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difficulty,  especially  in  the  earlier  stages  of  the  affection,  before  the  swelling 
has  attained  much  bulk.  When  the  tumor  is  of  great  size,  or  located  at  the 
inferior  part  of  the  neck,  we  may  be  compelled  to  adopt  the  method  of 
Brasdor,  and  tie  the  carotid  on  the  distal  side  of  the  aneurism,  trusting  that 
the  blood  in  the  tumor,  no  longer  finding  an  outlet,  will  gradually  coagulate, 
and  so  effect  its  obliteration.  The  fact  is,  this  artery,  owing  to  the  total  ab- 
sence of  collateral  branches,  is  peculiarly  adapted  to  this  operation,  and  it  is 
well  that  it  should  be  so,  seeing  that,  if  it  were  otherwise,  we  should  be  ob- 
liged  to  resign  many  of  the  more  severe  cases  of  carotid  aneurism  to  their 
fate,  without  any  attempt  whatever  at  surgical  interference.  It  is  obvious, 
from  the  relations  of  the  vessels  and  nerves  of  the  neck  to  the  tumor,  that 
compression,  now  so  much  employed  in  the  treatment  of  aneurism  of  the  lower 
extremity,  cannot  be  brought  in  play  here,  the  parts  being  intolerant  of  the 
requisite  manipulation,  to  say  nothing  of  the  obstruction  which  it  would  oc- 
casion to  the  return  of  the  blood  in  the  internal  jugular  vein,  which,  being 
dammed  up  in  the  brain  and  the  sinuses  of  the  dura  mater,  might  speedily 
induce  apoplexy,  and  other  serious  cerebral  symptoms,  endangering  the 
patient's  life.  When  the  tumor  is  of  extraordinary  bulk,  rendering  ligation 
of  the  carotid  impracticable  at  any  point,  our  only  hope,  faint  though  it  be, 
is  the  success  of  general  measures,  particularly  Valsalva's  method,  for  expe- 
rience has  conclusively  proved  that  no  benefit  is  to  be  expected  from  the 
ligation  of  the  innominate  artery,  as  originally  proposed  and  practised  by 
Dr.  Mott.  The  deligation  of  the  terminal  branches  of  the  carotid  might  he 
tried  with  a  better  prospect  of  success,  but  this  also  would  be  likely  to  fail, 
owing  to  the  numerous  offsets  of  the  external  carotid,  which,  unless  included 
in  separate  ligatures,  would  continue  to  transmit  the  blood  from  the  tumor 
with  sufficient  force  and  activity  to  maintain  its  circulation  unimpaired,  and 
so  inevitably  frustrate  the  intentions  of  the  operation. 

When  the  tumor  is  unusually  voluminous,  or  even  of  moderate  size,  bat 
situated  very  low  down,  overlapping  and  compressing  the  trachea,  the  symp- 
toms may  be  so  urgent  as  to  demand  the  operation  of  laryngotomy,  to  save 
the  patient  from  impending  asphyxia.  Such  an  event  must,  however,  be  very 
uncommon. 

A  very  interesting  case  of  carotid  aneurism  has  been  related  by  Dr.  Robert- 
son, of  Edinburgh,  in  which  he  performed  an  operation  after  the  tumor  had 
burst  into  the  oesophagus.  The  swelling  was  situated  so  low  down  that  he 
was  compelled  to  ligate  the  vessel  only  half  an  inch  above  its  origin  from  the 
innominate  artery.  Notwithstanding  these  unfavorable  circumstances,  the 
patient  made  an  excellent  recovery,  the  ligature  coming  away  on  the  seven- 
teenth day. 

The  operation  of  tying  the  carotid  is  easy  enough  in  ordinary  cases,  but 
when  the  aneurism  is  large,  or  the  neck  very  short  and  fat,  it  is  one  of  the 
most  difficult  and  trying  undertakings  in  surgery.  The  principal  accidents 
likely  to  attend  it  are  the  inclusion  of  the  jugular  vein  and  pneumogastric 
nerve  in  the  ligature,  and  the  wounding  of  some  of  the  smaller  vessels  of  the 
neck,  which  it  is  sometimes  more  difficult  to  find  and  secure  than  the  carotid 
itself. 

Mortality  and  other  Effects. — Of  the  mortality  of  the  operation  for  carotid 
aneurism,  a  tolerably  accurate  estimate  may  be  formed  from  the  data  now 
before  the  profession.  Of  21  cases  mentioned  by  Mr.  Crisp,  10  were  suc- 
cessful, and  11  fatal.  In  5,  the  artery  was  ligated  at  the  distal  side  of  the 
tumor,  and  of  these,  3  recovered,  the  other  2  being  only  somewhat  bene- 
fited. Of  the  11  fatal  cases,  5  were  lost  by  hemorrhage,  2  by  inflammation 
of  the  sac  and  artery,  and  1  by  spasm  of  the  glottis,  the  cause  of  death  in  the 
remaining  3  being  doubtful.  The  table  of  Dr.  Norris  contains  an  analysis 
of  38  cases,  in  which  the  carotid  was  tied  for  aneurism,  including  4,  however, 
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in  which  the  disease  was  found,  after  the  operation,  not  to  have  been  con- 
nected with  the  artery.  Of  these  cases,  22  recovered,  and  16  died.  The 
cause  of  death  is  mentioned  in  only  12  of  the  cases;  in  5  it  was  hemorrhage, 
in  2  inflammation  of  the  sac,  in  2  apoplexy  and  congestion  of  the  brain,  in  1 
cerebritis,  in  1  spasm  of  the  glottis,  and  in  1  exhaustion. 

In  6  of  the  38  cases,  the  aneurism  suppurated,  and  either  burst  or  was  laid 
open ;  of  these,  4  died  and  2  recovered.  In  one  instance  the  opening  in  the 
sac  occurred  four  months,  and  in  another  nearly  eight  months,  after  the  ope- 
ration. In  one  fatal  case  the  tumor  burst  into  the  pharynx  fifteen  days  after 
the  deligation  of  the  artery,  and  in  another  case,  which,  however,  recovered, 
it  had  discharged  some  of  its  contents  into  the  mouth  prior  to  the  operation! 
Return  of  pulsation  in  the  tumor,  after  the  operation,  was  noted  in  nine  of 
the  thirty-eight  cases ;  in  one  the  pulsation  never  ceased  entirely  for  two 
months,  and  in  another  it  continued  for  upwards  of  four  months. 

The  detachment  of  the  ligature  occurred,  in  13  cases,  before  the  twentieth 
day;  in  7,  between  the  twentieth  and  thirtieth,  and  in  1  on  the  thirty-third 
day.     The  time,  in  the  remaining  cases,  was  not  observed. 

In  seven  of  the  cases,  analyzed  by  Dr.  Norris,  there  was  a  mistake  in  the 
diagnosis,  as  was  proved  on  the  dissection,  for  all  the  patients  died.  In  four, 
the  disease  consisted  of  different  kinds  of  tumors;  in  two,  of  aneurisms  sup- 
posed to  be  abscesses  ;  and  iu  one,  of  an  aneurism  of  the  vertebral  artery. 
The  examples  of  mistaken  diagnosis  include  the  celebrated  case  of  Mr.  Lis- 
ton,  of  a  lad,  nine  years  of  age,  who  had  a  tumor  on  the  right  side  of  the  neck 
of  two  months'  standing,  which,  although  seated  over  the  carotid,  was  en- 
tirely free  from  pulsation,  except  along  the  track  of  that  vessel.  Under  the 
conviction  that  it  was  merely  an  abscess,  a  bistoury  was  introduced,  the 
removal  of  which  was  followed  by  a  gush  of  arterial  blood  to  the  amount  of 
four  ounces.  The  bleeding  being  arrested  by  closing  the  wound  with  the 
twisted  suture,  the  common  carotid  was  tied  on  the  following  day,  October 
21st,  close  to  its  origin  from  the  innominate  artery.  On  the  3d  of  "Novem- 
ber, the  arterial  hemorrhage  suddenly  recurred,  but  was  suppressed  by  plug- 
ging the  wound  with  lint;  it,  however,  again  broke  forth,  and  proved  fatal 
on  the  5th,  that  is,  fifteen  days  after  the  operation.  Although  the  ligature 
had  retained  its  hold  upon  the  artery,  the  proximal  end  of  the  vessel  was 
found  to  be  quite  patulous,  no  attempt  having  been  made  at  the  formation  of 
a  coagulum.  The  probability  is  that,  as  Mr.  Liston  has  suggested,  the 
tumor,  in  this  remarkable  case,  was  originally  a  scrofulous  abscess,  a  part  of 
the  wall  of  which  was  formed  by  the  carotid;  the  latter,  becoming  ulcerated, 
finally  gave  way,  and  thus  sent  its  contents  into  the  cyst  inclosing  the  matter. 
Injury  to  the  internal  jugular  vein  has  been  a  cause  of  death  in  several 
cases  of  ligation  of  the  carotid.  In  an  instance  in  which  Barovero  included 
this  vessel  with  the  artery,  the  patient  died  on  the  sixty-ninth  day  of  gastric 
fever.  Mr.  Crisp  met  with  a  case  where  a  surgeon  tied  the  internal  jugular 
vein  instead  of  the  carotid ;  the  patient  was  a  child,  and  the  error  was  not 
discovered  until  after  death. 

Very  serious  cerebral  and  pulmonic  symptoms  occasionally  follow  the 
ligation  of  the  carotid  artery,  and  are  among  the  principal  sources  of  the 
mortality  from  this  operation.  The  effects  which  the  operation  produces 
upon  the  brain  have  been  elucidated  both  by  experiments  upon  the  inferior 
animals  and  by  observations  upon  the  human  subject,  and  manifest  themselves 
in  various  ways  and  at  different  intervals.  Their  full  importance,  however, 
was  not  known  until  after  the  publication  of  the  researches  of  Mr.  Chevers, 
of  London,  in  1845,  to  whom  the  profession  is  greatly  indebted  for  the 
valuable  light  which  he  has  thrown  upon  a  subject  which,  up  to  that  period, 
had  been  entirely  overlooked.  In  the  one  hundred  and  twenty-five  cases 
analyzed  by  Dr.  Xorris,  in  which  the  common  carotid  was  tied  either  for 
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aneurism,  wounds,  or  erectile  tumors,  more  or  less  severe  cerebral  disturb- 
ance occurred  in  thirty.  Some  of  these  cases  recovered  completely,  some 
got  well  of  the  operation,  but  remained  afterwards  in  a  crippled  condition, 
and  some,  perhaps  the  majority,  died,  the  period  of  death  varying  from  a  few 
hours  to  several  months. 

There  is  no  uniformity  either  in  the  character  or  in  the  manifestation  of 
the  cerebral  symptoms.  Sometimes  they  come  on  immediately,  or  at  all 
events,  within  a  few  hours  after  the  deligation  of  the  vessel ;  while  at  other 
times,  and  perhaps  most  generally,  they  do  not  appear  until  the  end  of 
several  days,  weeks,  or  even  months.  Their  access  is  usually  sudden,  but 
occasionally  so  gradual  and  imperceptible  as  to  keep  the  patient  in  ignorauce 
of  it  until  it  is  discovered  accidentally.  The  most  frequent  symptoms,  on 
the  whole,  are  convulsions  and  paralysis.  The  former  are  sometimes  general, 
but  much  oftener  partial,  affecting,  for  example,  one  arm,  a  leg,  or  one  side 
of  the  face  ;  in  some  cases,  there  are  merely  spasmodic  twitches,  or  irregular, 
involuntary  movements.  The  paralysis  occasionally  exists  on  the  side  of  the 
affected  artery,  but  in  most  cases  it  occurs  on  the  opposite  side,  when  it 
sometimes  pervades  one-half  of  the  body,  as  in  hemiplegia,  though  generally 
it  is  only  of  limited  extent,  being  confined,  perhaps,  to  the  face,  tongue, 
throat,  fauces,  eyelid,  hand,  arm,  leg,  or  thigh.  Sometimes  there  is  dimness 
of  vision,  with  or  without  dilatation  of  the  pupil ;  a  feeling  of  drowsiness, 
somnolency,  stupor,  or  coma;  dizziness,  vertigo,  or  headache;  noise  in  the 
ears  or  partial  deafness ;  delirium,  either  alone  or  conjoined  with  paralysis  or 
convulsions ;  difficulty  of  deglutition  ;  dyspnoea ;  a  sense  of  coldness,  or  cold- 
ness and  numbness  ;  and  various  other  symptoms,  mostly  of  an  anomalous, 
nervous  character.  Occasionally  these  effects  rapidly  disappear,  but  in  gene- 
ral they  are  more  or  less  persistent,  and  in  some  cases  they  remain  up  to  the 
moment  of  the  death  of  the  patient.  In  some  instances,  inflammation  of  the 
brain,  or  of  the  brain  and  its  envelops,  supervenes,  either  soon  after  the 
deligation  of  the  vessel,  or  at  a  more  or  less  remote  period. 

How  are  these  phenomena  produced  ?  Are  they  caused  merely  by  an 
inadequate  supply  of  blood  to  the  brain,  or  are  they  the  consequence  solely 
of  a  loss  of  equilibrium  in  the  cerebral  circulation  ?  To  these  questions  it  is 
of  course  impossible  to  return  anything  like  a  definite  answer.  It  would 
seem  probable,  from  the  free  anastomosis  which  exists  between  the  branches 
of  the  internal  carotid  arteries,  on  the  one  hand,  and  between  these  arteries 
and  the  vertebral,  on  the  other,  that  they  could  not  be  occasioned  by  a  mere 
want  of  blood,  inasmuch  as  these  vessels  are  capable  of  furnishing  the  organ 
with  an  abundant  supply  of  that  material  for  the  purpose  of  carrying  on  its 
healthy  functions.  Nevertheless,  it  is  not  unlikely  that  unpleasant  effects 
may  and  do  follow  the  sudden  withdrawal  of  a  certain  quantity  of  blood  from 
the  brain,  resembling  those  produced  by  copious  bleeding  at  the  arm,  or  by 
a  smart  concussion  of  the  brain.  In  some  instances,  it  is  reasonable  to  con- 
clude that  they  are  the  result  of  the  inclusion  of  an  important  nerve ;  while 
in  another  class  of  cases,  as  when  several  weeks  or  months  elapse  before  their 
supervention,  they  would  seem  to  be  the  direct  consequence  of  inflammation. 
Under  the  latter  circumstances,  dissection  reveals  softening  of  the  cerebral 
substance  and  effusion  of  serum,  or  of  serum  and  lymph,  in  the  ventricles  and 
upon  the  surface  of  the  brain. 

The  most  constant  pulmonary  effects  occasioned  by  the  ligation  of  the 
carotid  artery  are  cough,  bronchitis,  and  inflammation  of  the  pulmonary 
tissue.  Cough  is  not  only  a  very  frequent  occurrence,  but  often  one  of  great 
severity,  rendering  it  sometimes  extremely  difficult  to  check  it.  It  generally 
comes  on  soon  after  the  operation,  in  fits  of  a  violent  spasmodic  character,  in 
which  the  patient  is  in  the  deepest  distress,  looking  and  acting  as  if  he  were 
about  to  be  suffocated.     Its  duration  is  variable  ;  sometimes  lasting  only  a 
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few  hours,  while  at  other  times  it  continues,  as  a  prominent  symptom,  for 
days  together.  When  very  severe,  it  may  occasion  hemorrhage  in  the  wound, 
hy  reopening  some  of  the  vessels. 

It  is  not  easy  to  determine  how  this  cough  is  induced.  From  the  fact  that 
it  often  follows  immediately  upon  the  operation,  it  is  not  unlikely  that  it  may 
arise  from  the  inclusion  in  the  ligature  of  some  nervous  filament,  which  thus 
sets  up  irritation  in  the  mucous  membrane  of  the  air-passages,  especially  of 
the  larynx  and  trachea,  causing  an  effect  not  dissimilar  from  that  awakened 
by  the  sudden  intromission  of  a  drop  of  water  into  the  windpipe.  That 
the  effect  must  be  somewhat  of  this  character  would  seem  probable,  when  we 
reflect  upon  the  spasmodic  and  uncontrollable  nature  of  the  cough  which 
generally  characterizes  the  attack.  At  other  times,  the  cough  may  be  purely 
sympathetic,  or,  what  is  more  likely,  may  be  caused  by  the  compression  of 
the  filaments  of  the  tri-splanchnic  nerve,  which  are  so  abundantly  distributed 
through  the  coats  of  the  arteries,  especially  those  about  the  neck  and  chest. 

The  effects  which  the  ligation  of  the  carotid  exerts  upon  the  bronchia  and 
lungs  set  in  at  various  periods  after  the  operation,  and  are  denoted  by  the 
usual  rational  and  physical  signs.  On  dissection,  the  mucous  membrane  of 
the  former  is  found  to  be  of  a  reddish  color,  either  uniformly,  or  in  patches, 
greatly  engorged  with  blood,  and  covered  with  pus,  or  pus  and  lymph.  The 
lungs  are  abnormally  vascular,  loaded  with  black  blood,  more  or  less  hepa- 
tized,  or  solidified  at  one  point  and  softened  at  another.  Blood  and  pus  are 
sometimes  contained  in  the  anterior  mediastinum  ;  the  pleura  has  been  known 
to  be  the  seat  of  extensive  effusions ;  now  and  then  there  are  traces  of  in- 
flammation of  the  larynx  and  trachea ;  and  occasionally,  though  rarely,  the 
examination  reveals  the  existence  of  pericarditis  and  endocarditis.  When 
the  inflammation  of  the  respiratory  organs  is  at  all  considerable,  the  blood 
drawn  during  life  generally  evinces  a  buffed,  if  not  also  a  cupped  appearance. 

Such  being  the  effects  which  are  liable  to  follow,  probably  in  one  case  out 
of  every  four  or  five,  in  the  brain  and  lungs,  in  consequence  of  the  deliga- 
tion  of  the  carotid,  it  is  obvious  that  they  should  be  carefully  looked  for,  in 
order  that  proper  measures  may  be  adopted  for  their  prompt  and  efficient 
removal  the  moment  they  arise.  Much  may  be  done,  in  most  instances,  by 
way  of  prevention,  by  a  judicious  preparatory  course,  consisting  of  venesec- 
tion, purgatives,  light  diet,  and  repose  of  mind  and  body,  which  cannot  fail 
to  contribute  materially  to  the  protection  both  of  the  brain  and  lungs.  The 
operation  having  been  performed,  these  organs  are  most  sedulously  watched, 
the  least  indication  that  arises  being  met  by  appropriate  means  ;  and  in  this 
way,  the  case  is  safely  conducted  to  a  favorable  issue.  If  the  patient  be  pale 
and  faint,  alcoholic  stimulants,  cautiously  and  judiciously  administered,  will 
be  of  service  ;  cough  and  convulsive  symptoms  are  treated  with  anodynes 
and  antispasmodics,  particularly  morphia ;  and  inflammation  is  controlled  by 
the  lancet,  leeches,  blisters,  purgatives,  aconite,  and  antimonials. 

ANEURISM  OP  THE  EXTERNAL  CAROTID. 

Spontaneous  aneurism  of  the  external  carotid  is  perhaps  still  more  uncom- 
mon than  that  of  the  internal  carotid  ;  its  history,  consequently,  is  iuvolved 
in  obscurity.  The  situation  of  the  tumor  just  below  the  angle  of  the  jaw,  its 
throbbing,  pulsatile  chai'acter,  and  its  gradually  increasing  volume,  would 
serve  to  distinguish  it  from  ordinary  growths  in  this  portion  of  the  cervical 
region. 

ANEURISM  OF  THE  OPHTHALMIC  ARTERY. 

Aneurism  of  this  artery  is  rare,  both  as  a  traumatic  and  as  a  spontaneous 
affection.     The  former  is  usually  caused  by  severe  injury,  and  is  apt  to  be 
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followed  by  excessive  enlargement  of  the  structures  of  the  orbit  with  protru- 
sion of  the  eye.  A  number  of  cases  of  spontaneous  aneurism  of  this  artery 
are  upon  record,  in  only  a  few  of  which,  however,  the  nature  of  the  disease 
has  been  verified  by  dissection.  Aneurism  by  anastomosis  is  also  sometimes 
met  with.  The  progress  of  aneurism  of  the  ophthalmic  artery  is  usually  slow, 
and  the  symptoms  are  always  characteristic.  The  proper  remedy  is  ligation 
of  the  common  carotid  artery  as  early  in  the  disease  as  possible,  before  there 
is  any  serious  structural  change  in  the  parts.  Of  four  cases  treated  in  this 
way,  and  recently  reported  by  Mr.  Thomas  Nunneley,  of  Loudon,  three 
proved  successful,  the  other  having  perished  from  hemorrhage  on  the  sixteenth 
day.  In  anastomotic  aneurism,  a  cure  has  occasionally  been  effected  by  in- 
jection of  perchloride  of  iron  ;  and  lately  several  cases  have  been  success- 
fully treated  by  digital  compression  of  the  carotid. 

ANEURISM  OF  THE  INTERNAL  CAROTID. 

Aneurism  of  the  internal  carotid  has  been  observed  only  in  a  few  instances, 
its  deep  situation  at  the  side  of  the  neck  and  its  exemption  from  ossific  and 
fatty  degeneration  serving  to  protect  it  from  this  disease.  The  diagnosis 
must  necessarily  be  obscure,  and  is  generally  only  determined  after  death. 
The  London  and  Edinburgh  Monthly  Journal  of  Medicine  and  Surgery,  for 
1842,  contains  the  particulars  of  a  remarkable  case  of  aneurism  of  this 
observed  by  Mr.  Syme.  The  patient,  a  woman  aged  sixty,  had  had  a  tumor 
for  about  five  months  in  the  throat,  in  the  usual  situation  of  abscess  of  the. 
tonsil.  It  had  attained  about  the  size  of  a  large  walnut,  exhibited  a  diffused 
appearance  when  viewed  through  the  mouth,  and  pulsated  in  a  strong  and 
characteristic  manner  in  every  portion  of  its  extent.  The  ligation  of  the 
common  carotid  artery  diminished,  but  did  not  completely  arrest,  the  throb- 
bing. The  woman  died  in  thirty  hours  after  the  operation  without  any 
assignable  cause.  Had  a  less  careful  surgeon  had  the  management  of  this 
case,  he  might  probably  have  punctured  the  tumor  under  the  supposition  of 
its  being  an  abscess,  and  thus  instantly  hurled  his  patient  out  of  existence, 
much  to  his  own  discredit  and  that  of  the  profession. 

ANEURISM   OF   THE   VERTEBRAL  ARTERY. 

Aneurism  of  this  artery,  both  spontaneous  and  traumatic,  is  extremely 
uncommon,  a  circumstance  no  doubt  due  to  the  deep  situation  of  this  vessel 
and  to  its  freedom  from  ossification.  In  two  very  interesting  cases  of  this 
disease,  described  by  Ramaglia,  of  Naples,  and  South,  of  London,  the  diag- 
nosis was  so  obscure  that  the  true  nature  of  the  disease  was  not  detected 
until  after  death.  In  both  the  common  carotid  was  tied,  without,  of  course, 
any  benefit.  In  the  former,  which  was  an  example  of  traumatic  aneurism, 
situated  behind  the  left  ear,  the  operator,  finding  that  the  deligation  did  not 
arrest  the  pulsation,  removed  the  ligature  and  treated  the  case  upon  general 
principles,  death  occurring  soon  after.  In  the  other  instance,  in  which  the 
carotid  artery  could  be  distinctly  traced  over  the  tumor,  this  vessel  was  also 
tied  under  the  supposition  that  it  was  the  seat  of  the  swelling.  The  tumor, 
however,  rapidly  increased,  and  in  a  fortnight  after  caused  death  by  bursting 
into  the  trachea.  Dissection  showed  that  it  was  an  aneurism  of  the  verte- 
bral artery,  situated  between  the  transverse  processes  of  the  fourth  and 
fifth  cervical  vertebrae. 

Mobus,  a  German  surgeon,  has  reported  a  case  of  aneurism  of  the  verte- 
bral artery,  the  result  of  a  wound  of  the  neck,  in  which  a  cure  was  effected 
by  compression  and  the  use  of  ice. 
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Statistics  prove  that  aneurism  of  the  subclavian  is  nearly  as  frequent  as 
that  of  the  carotid.  In  Lisfranc's  table  the  popliteal  comes  first,  then  the 
femoral,  next  the  carotid,  and  then  the  subclavian,  the  latter  having  suffered 
in  16  cases  out  of  179.  In  the  table  of  Mr.  Crisp,  comprising  295  cases  of 
external  aneurism,  the  subclavian  was  engaged  in  23,  and  the  carotid  in  25. 
The  disease  is  more  frequent  in  the  right  artery  than  in  the  left,  in  men  than 
in  women,  and  in  the  laboring  than  in  the  higher  classes.  The  period  of  life 
during  which  most  of  the  cases  occur  is  between  the  thirtieth  and  fiftieth 
years. 

The  disease  may  affect  any  portion  of  the  artery,  but  is  most  frequent 
beyond  the  scalene  muscles,  a  short  distance  before  it  becomes  merged  in  the 
axillary.  The  form  of  the  aneurism  is  generally  globular  or  ovoidal,  but 
cases  are  observed  in  which  it  has  a  singularly  compressed  appearance ;  and, 
on  the  other  hand,  it  may  be  remarkably  lobulated,  especially  when  it  is  very 
capacious,  and  extends  deeply  among  the  surrounding  structures,  which  thus 
indent  its  surface.  Its  volume  is  seldom  very  large,  unless  it  becomes  diffuse, 
when  it  may  attain  an  enormous  magnitude,  reaching  nearly  up  to  the  angle 
of  the  jaw,  pushing  out  the  clavicle,  overlapping  the  trachea,  displacing  the 
scapula,  pressing  backwards  against  the  ribs  and  spine,  and  dipping  into  the 
cavity  of  the  chest  so  as  to  force  down  the  lung  and  impede  respiration. 

As  the  tumor  enlarges,  it  necessarily  encroaches  upon  and  compresses  the 
neighboring  parts,  causing  more  or  less  pain,  oedema,  difficulty  of  respiratiou, 
dilatation  of  the  veins  of  the  neck,  chest,  and  upper  extremity,  and  a  feeling 
of  numbness  and  sometimes  even  partial  paralysis.  Originally  small,  deep 
seated,  circumscribed,  indolent,  and  movable,  it  generally  steadily  augments 
iu  volume,  approaching,  as  it  does  so,  nearer  and  nearer  to  the  surface,  loses 
its  defined  shape,  becomes  the  seat  of  incessant  pain,  and  at  length  contracts 
firm  adhesions  to  the  surrounding  structures,  identifying  itself,  as  it  were, 
with  them.  Examined  with  the  ear  and  hand,  it  readily  imparts  to  them  the 
peculiar  beat,  thrill,  and  bellows'  sound  so  characteristic  of  aneu/ism  in  other 
regions. 

Diagnosis. — The  diagnosis  of  subclavian  aneurism  is  sometimes  extremely 
difficult,  and  several  cases  have  been  reported  in  which  the  vessel  was  ligated 
where  no  disease  of  the  kind  existed.  The  affections  with  which  it  is  most 
liable  to  be  confounded  are  aneurism  of  the  innominate  artery  or  arch  of  the 
aorta,  abscesses,  and  various  kinds  of  tumors,  solid  and  encysted,  benign  and 
malignant.  As  these  lesions  are  of  frequent  occurrence  in  this  region,  it  is 
impossible  for  the  surgeon  to  be  too  cautious  in  his  examination  of  cases 
involving  questions  of  diagnosis. 

The  history  of  the  tumor  and  its  situation  at  the  side  of  the  neck,  just 
above  the  clavicle,  generally  afford  important  data  in  regard  to  the  diagnosis. 
If  the  patient  is  under  thirty  years  of  age,  it  may  almost  certainly  be  assumed 
that  the  disease  is  not  spontaneous  aneurism,  as  there  are  probably  not  three 
well-authenticated  cases  on  record  in  which  the  subclavian  was  thus  affected  at 
this  early  period.  Aneurism  of  the  innominate  is  situated  lower  down,  and 
approaches  nearer  to  the  middle  line,  than  aneurism  of  its  subclavian  divi- 
sion ;  and  in  aneurism  of  the  aorta,  the  tumor,  although  it  may  extend  into 
the  neck,  rarely  projects  as  far  above  the  clavicle  as  in  the  lesion  in  question  ; 
certainly  not  in  its  earlier  stages,  when  alone  a  correct  diagnosis  can  be  of 
any  avail  in  an  operative  point  of  view.  If  the  case  be  seen  soon  after  its 
commencement,  before  the  tumor  has  attained  any  considerable  bulk,  a  very 
good  idea  may  often  be  formed  as  to  the  precise  portion  of  the  artery  that  is 
affected  by  it.     Thus,  for  example,  if  the  aneurism  occupies  the  space  imme- 
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diately  exterior  to  the  sterno-cleido-mastoid  muscle,  and  manifests  a  tendency 
to  extend  upwards  into  the  neck,  and  downwards  in  the  direction  of  the 
axilla,  it  may  be  assumed  that  it  is  seated  upon  the  outer  portion  of  the 
vessel,  beyond  the  scalene  muscles.  On  the  other  hand,  it  may  be  concluded 
that  it  is  connected  with  the  inner  portion  of  the  artery,  if  the  tumor  is  placed 
under  cover  of  the  mastoid  muscle,  and  is  gradually  making-  its  way  over 
towards  the  median  line,  thus  leaving  the  inferior  triangle  of  the  neck  clear. 
It  may  be  added  that  in  subclavian  aneurism  the  tumor  is  less  liable  to  en- 
croach upon  the  windpipe  and  oesophagus  than  in  innominatal  and  aortic 
aneurism,  and  hence  there  is  generally  much  less  cough,  dyspnoea,  and  dys- 
phagia in  this  than  in  the  other  affections.  It  is  only,  in  fact,  when  the 
tumor  is  of  great  bulk,  or  when  it  happens,  from  the  peculiarity  of  its  posi- 
tion, to  exert  much  pressure  upon  the  pneumogastric,  phrenic,  and  laryngeal 
nerves,  that  any  serious  symptoms  of  this  kind  will  be  likely  to  arise. 

Progress. — Subclavian  aneurism  is  always  a  serious  disease,  a  spontaneous 
cure,  although  possible,  as  several  cases  upon  record  testify,  being  an  ex- 
tremely rare  occurrence.  In  general,  the  disease  progresses  until  it  attains 
a  certain  point  of  development,  when  it  terminates  fatally,  either  by  ulcera- 
tion and  hemorrhage,  or  by  the  induction  of  constitutional  irritation.  The 
sac  may  open  externally,  a  not  uncommon  event,  especially  when  it  is  invaded 
by  gangrene;  or  it  may  burst  into  the  pleura,  lungs,  trachea,  or  oesophagus; 
in  either  case,  death  takes  place  either  instantly  or  within  a  short  time  after 
the  tumor  has  begun  to  give  way.  There  are  several  cases  on  record  in 
which  the  aneurism  pointed  in  the  axilla  and  on  the  shoulder,  having  com- 
pletely eroded  some  of  the  upper  ribs  and  the  body  of  the  scapula,  the  latter 
being  scooped  out  so  as  to  form  a  kind  of  bed  for  the  accommodation  of 
the  sac. 

Treatment. — The  treatment  of  subclavian  aneurism  has  hitherto  been  ex- 
ceedingly unsatisfactory,  and  there  is  no  probability,  judging  from  the  deep 
situation  and  intricate  relations  of  the  tumor,  that  much  benefit  will  ever 
accrue  from  any  mode  of  management  that  may  be  devised  for  its  relief.  The 
plan  of  Valsalva,  varied  in  every  possible  manner,  has  signally  failed  in  every 
instance  except  a  few,  and  no  one  seems  now  disposed  to  place  any  confidence 
whatever  in  its  efficacy.  Acupuncturation  and  electricity,  from  which  so 
much  benefit  had  at  one  time  been  anticipated,  have  likewise  disappointed 
expectation.  Some  time  ago  a  case  was  reported  in  which  a  cure  was  alleged 
to  have  been  effected  by  galvano-puncture,  but  the  example  is  a  solitary  one, 
and  the  procedure  is  of  too  problematical  a  character  to  merit  serious  atten- 
tion. Of  what  resource,  then,  can  the  surgeon  avail  himself  in  this  unfortu- 
nate class  of  cases  ?  Ligation  of  the  affected  artery  is  not  only  difficult,  under 
any  circumstances,  in  consequence  of  the  position  of  the  tumor  and  the  intri- 
cacy of  its  anatomical  relations,  but  is  frequently  absolutely  impracticable  on 
account  of  the  diseased  state  of  the  artery,  rendering  it  unable  to  support 
the  ligature.  Shall  he  adopt  the  operation  of  Dr.  Mott,  and  secure  the 
innominate,  of  which  the  subclavian,  on  the  right  side,  is  one  of  the  main 
divisions?  Here,  again,  difficulties  meet  in  every  direction,  for  even  if  he 
should  be  so  fortunate  as  to  get  his  ligature  around  the  vessel,  which,  how- 
ever, is  by  no  means  always  the  case,  he  will  find,  by  consulting  the  history 
of  the  operation,  that  every  instance  in  which  it  has  been  performed  has  had 
a  fatal  termination.  Nothing,  therefore,  is  to  be  gained  from  that  procedure. 
In  short,  the  Hunterian  principle  of  operation  is  hardly  applicable  to  any 
case  of  subclavian  aneurism.  On  the  right  side,  we  are  not  only  obliged  to 
encounter,  as  just  stated,  great  difficulties  in  reaching  the  innominate  artery, 
but  in  throwing  a  ligature  around  the  vessel  we  effectually  cut  off  a  large  and 
important  supply  of  blood  to  the  brain,  thus  greatly  enhancing  the  dangers 
of  the  case. 
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The  innominate  artery  has  been  tied  for  the  cure  of  subclavian  aneurism  in 
nine  cases,  the  results  of  which  are  here  subjoined  in  tabular  form. 

Ligation  of  the  Innominate  Artery. 


Opera- 
tor. 

Mott 


Graefe 


Norman 
Arendt 


Hall 


Bland 


Lizars 


Hutin 


Cooper 


1818  57 


1822 


1824 
1824 


1830  45 


1832 


1837 


1842 


isiio 


31 


:;o 


2(i 


M. 


M. 


M. 


M 


M, 


M. 
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Disease.       Result. 


Subclavian 
aneurism 


Subclavian 
aneurism 

Subclavian 
aneurism 

Subclavian 
aneurism 


Subclavian 
aneurism 


Subclavian 
aneurism 


Hemor- 
rhage after 
ligature  of 
subclavian 
Subclavian 
aneurism 


Died  on 
26th  day 


Died  on 
67th  day 
Died 
Died  on 
8th  day 
Died  on 
5th  day 


Died  on 
18th  day 

Died  on 
21st  day 


Died  in 
12  hours 


Died  on 
41st  day 


Remarks. 


Artery  tied  half  an  inch  below  its  bifurcation  ;  liga- 
ture separated  on  the  14th  day ;  hemorrhage  on 
the  9th,  and  again  on  the  23d  day  ;  death  on  26th 
day.  Ulceration  of  the  artery,  and  want  of  oc- 
clusion. 

Ligature  came  off  on  14th  day;  death  from  hemor- 
rhage. 

Cause  of  death,  inflammation  of  the  aneurismal  sac 
and  of  the  pleura  and  lungs. 

Artery  morbidly  adherent;  dilated,  soft,  and  fria- 
ble ;  torn,  in  the  attempt  to  separate  it,  at  two 
points,  between  which  the  ligature  was  applied  ; 
copious  hemorrhage  during  operation  ;  plugging 
of  the  wound  ;  participation  of  the  aorta  and  ca- 
rotid in  the  disease. 

Ligature  placed  around  artery  near  its  bifurcation  ; 
hemorrhage  on  the  17th  day,  proving  fatal  on  the 
18th ;  innominate  and  carotid  closed  by  solid 
clots;  the  subclavian  still  open. 

Ligature  separated  on  17th  day ;  pleuritis  ;  death 
caused  by  repeated  hemorrhages  ;  twenty  ounces 
of  coagulated  blood  at  the  root  of  the  neck  ;  ar- 
teries imperfectly  closed. 

Tied  for  secondary  hemorrhage,  after  subclavian 
had  been  secured  for  wound  of  the  axillary. 


Ligature,  applied  an  inch  from  the  aorta,  detached 
on  18th  day;  patient  did  well  for  three  weeks, 
when  hemorrhage  occurred,  and  finally  caused 
death. 


All  the  cases  in  the  above  table,  except  one,  proved  fatal  from  hemorrhage 
of  the  wound,  caused  by  the  want  of  occlusion  either  of  the  ligated  artery,  or 
of  the  carotid  and  subclavian.  It  will  be  observed  that  Graefe's  patient  sur- 
vived upwards  of  two  months.  I  purposely  exclude  from  the  table  the  cases 
which  are  usually  referred  to  as  having  occurred  in  the  practice  of  Dupuytren 
and  Bujalski,  not  considering  them  as  sufficiently  well  authenticated  to  entitle 
them  to  a  place  in  it.  I  also  reject  from  it  several  reported  cases  in  which 
the  operation  of  ligating  the  innominate  artery  was  commenced  but  not  com- 
pleted. 

Dr.  Peixotto,  of  Portugal,  tied  the  innominate  artery  in  1851,  on  account 
of  secondary  hemorrhage  from  the  common  carotid,  which  had  been  ligated 
three  weeks  previously.  The  ligature,  however,  which  was  a  precautionary 
one,  was  not  tightened,  but  applied  merely  so  as  to  flatten  the  vessel.  The 
patient  made  a  good  recovery.  Such  an  operation  can  hardly  be  regarded 
as  a  true  case  of  deligation  of  the  innominate  artery.  The  cure  was  doubtless 
effected  by  the  ligation  of  the  other  vessel. 

Mr.  Key,  of  London,  in  a  case  of  aneurism  of  the  subclavian,  found  it 
impracticable  to  apply  a  ligature  to  the  innominate,  in  consequence  of  the 
volume  of  the  tumor,  and  the  diseased  condition  of  the  latter  vessel.  The 
patient  was  seized  soon  after  the  operation  with  symptoms  of  pulmonary 
distress  and  exhaustion,  and  died  on  the  twenty-third  day. 

The  operation  of  ligating  the  innominate  artery  is  one  of  no  inconsiderable 
difficulty,  even  in  the  dead  subject,  but  in  the  living  the  perplexity  is  greatly 
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increased  by  the  proximity  of  the  aneurism,  by  the  presence  of  glandular 
swellings,  and,  above  all,  by  the  manner  in  which  the  parts  at  the  root  of  the 
neck  are  matted  together  by  plastic  deposits,  rendering  it  thus  exceedingly 
troublesome  to  separate  them.  These  embarrassments  were  experienced  in  a 
striking  degree  by  Dr.  Hall,  of  Baltimore  ;  he  had  great  difficulty  in  isolating 
the  vessel,  and,  in  attempting  to  do  so,  tore  it  at  two  points',  ligating  it  after- 
wards between  them.  Hemorrhage  occurred  at  the  time,  but  was  checked 
by  plugging  the  wound.  Another  obstacle  to  successful  deligation  is  disease 
of  the  vessel,  consisting  either  in  a  morbid  dilatation,  or  in  a  softened  and 
lacerable  condition  of  its  coats.  Unforeseen  difficulties  were  present  in  more 
than  one-fourth  of  the  cases  in  which  ligation  of  the  artery  has  been  attempted, 
compelling  the  operators  to  desist,  notwithstanding  their  great  dexterity  and 
profound  knowledge  of  the  anatomy  of  the  neck. 

Mr.  Porter,  of  Dublin,  in  1831  attempted  to  tie  this  artery  on  account  of 
aneurism,  but  was  obliged  to  desist  in  consequence  of  its  diseased  condition. 
The  tumor,  nevertheless,  gradually  disappeared,  and  the  patient,  a  man  forty- 
seven  years  of  age,  finally  recovered. 

Dr.  Hoffman,  of  New  York,  in  a  case  of  subclavian  aneurism  in  a  man, 
aged  sixty-three,  cut  down  upon  the  innominate  artery  with  the  design  of 
applying  a  ligature  to  it,  should  he  be  unable  to  ligate  the  subclavian;  hut 
he  found  the  vessel  so  much  enlarged  that  it  was  deemed  inexpedient  to  pro- 
ceed any  further,  and  the  patient  was  accordingly  abandoned  to  his  fate.  The 
operation  was  performed  on  the  26th  of  October,  1839,  and  death  occurred 
on  the  19th  of  January,  1840. 

The  proposal  to  ligate  the  innominate  originated  with  Mr.  Allan  Burns, 
from  a  conviction  that  the  circulation  in  the  head  and  upper  extremity  could 
be  maintained  without  the  agency  of  this  vessel,  and  that  it  could  be  easily 
enough  exposed  by  tracing  it  downwards  towards  the  aorta,  by  a  careful  and 
patient  dissection,  the  head  being  at  the  time  bent  well  back.  It  remained, 
however,  for  Dr.  Mott,  in  1818,  to  put  the  suggestion  to  the  test  of  experi- 
ment upon  the  living  subject ;  and,  although  the  operation  had  an  unfavor- 
able issue,  the  man  dying,  as  has  already  been  stated,  on  the  twenty-sixth  day, 
yet  we  cannot  but  admire  the  genius  which  could  plan,  and  the  intrepid  skill 
which  could  execute,  so  daring  and  brilliant  a  feat.  The  case  was  one  of 
subclavian  aneurism  above  the  clavicle,  and  the  design  had  been  to  apply  the 
thread  to  the  latter  vessel,  but  after  exposing  it  on  the  tracheal  side  of  the 
scalene  muscle,  it  was  found  that  its  tunics  were  too  much  diseased  to  bear 
the  pressure  of  the  ligature,  and  he  accordingly  tied  the  innominate  in  its 
stead. 

In  a  case  of  subclavian  aneurism,  Dupuytren  tied  the  axillary  artery  under 
the  pectoral  muscles.  Hemorrhage,  or,  rather,  oozing  of  blood  commenced 
on  the  fifth  day,  and  the  patient  died  on  the  ninth. 

In  another  case  the  same  operation  was  performed  by  Petreqnin.  The 
tumor  continuing  to  pulsate,  the  sac  was  punctured,  and  eight  or  nine  drops 
of  a  solution  of  the  perchloride  of  iron  were  injected,  the  brachiocephalic 
trunk  being  compressed  during  the  injection,  and  for  ten  minutes  afterwards. 
The  next  day  all  pulsation  had  ceased  in  the  tumor,  but  the  patient  died  of 
hemorrhage  at  the  place  of  the  ligature,  twelve  days  after  its  application. 

Finally,  benefit  may  occasionally  arise  in  subclavian  aneurism  from  mani- 
pulation of  the  tumor,  as  practised  by  Mr.  Fergusson  ;  some  of  the  clots 
detached  in  the  operation  may  accidentally  find  their  way  into  the  distal 
extremity  of  the  vessel,  and  thus  occlude  its  caliber  along  with  the  interior 
of  the  aneurismal  sac.  In  a  disease  so  desperate  as  this  is  known  to  be, 
and  in  which  every  expedient  hitherto  devised  has  been  tried  in  vain,  any 
suggestion  that  holds  out  the  least  possible  chance  of  relief  is  worthy  of 
trial. 
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Aneurism  of  the  axillary  artery  is  less  frequent  than  that  of  the  subcla- 
vian. In  364  preparations  of  aneurism  in  the  London  museums,  examined 
by  Mr.  Crisp,  including  249  of  the  aorta,  the  axillary  artery  was  affected 
only  8  times.  In  551  cases  analyzed  by  him  from  different  sources,  includ- 
ing 234  cases  of  aneurism  of  the  aorta,  18  only  were  of  the  axillary  artery. 

The  disease  is,  out  of  all  proportion,  most  common  in  men  ;  it  follows  upon 
different  occupations,  and  is  most  frequently  met  with  between  the  ages  of 
thirty-five  and  fifty.  In  very  many  of  the  cases  it  is  of  traumatic  origin. 
The  volume  of  the  tumor  ranges  from  that  of  an  egg  to  that  of  a  child's  head, 
the  average  being  that  of  a  goose-egg. 

Symptoms. — The  symptoms  of  axillary  aneurism  are  generally  so  well 
marked  as  to  render  it  impossible  to  mistake  their  character.  When  the  dis- 
ease arises  spontaneously,  or  without  any  assignable  cause,  it  may  exist  for  seve- 
ral months  without  attracting  any  particular  notice,  and  the  same  thing  occa- 
sionally occurs  when  it  results  from  external  violence,  as  a  blow  or  strain. 
Generally,  however,  the  tumor  rapidly  augments  in  bulk,  and  produces  such  a 
train  of  phenomena  as  to  lead  at  once  to  its  detection.  Of  these,  one  of  the  ear- 
liest, and  at  the  same  time  most  unpleasant,  is  the  sense  of  fatigue  or  uneasiness 
in  the  affected  part  arising  from  the  pressure  on  the  axillary  plexus  of  nerves. 
This  symptom  is  usually  succeeded  in  a  few  weeks,  sometimes,  indeed,  in  a 
few  days,  by  a  feeling  of  pain,  which  is  always  in  direct  ratio  to  the  size  of 
the  aneurism,  being  comparatively  slight  when  it  is  small,  and  more  or  less 
intense  when  large.  Nor  is  the  pain  confined  to  the  site  of  the  disease ;  in 
most  cases  it  radiates  from  it,  as  from  a  common  centre,  in  different  direc- 
tions, outwards  into  the  shoulder,  downwards  along  the  arm,  and  upwards 
into  the  neck.  Pressure,  severe  coughing,  the  recumbent  posture,  and  the 
weight  of  the  limb  greatly  increase  it.  Numbness  of  the  shoulder,  chest,  and 
arm,  is  another  symptom  which  generally  manifests  itself  at  an  early  period 
of  the  disease,  and  is  never  absent  when  the  tumor  has  acquired  considerable 
magnitude.  It  is  always  very  distressing  to  the  patient,  is  greatly  aggra- 
vated by  pressure  on  the  swelling,  and  commonly  extends  to  the  ends  of  the 
fingers.  Indeed,  it  is  at  this  point  that  the  sensation  in  question  is  often 
most  keenly  felt. 

The  pulsation  of  the  tumor,  at  first  faint  and  scarcely  perceptible,  becomes 
very  distinct  during  the  progress  of  the  disease,  so  that  it  can  not  only  be  felt 
by  the  fingers,  but  seen  at  a  considerable  distance ;  sometimes,  indeed,  ten 
or  twelve  feet  from  the  patient.  On  applying  the  ear  or  stethoscope  to  the 
tumor,  the  blood  is  found  to  rush  into  it  with  more  or  less  violence,  produc- 
ing a  peculiar  thrill,  or  whizzing  noise,  synchronous  with  the  contraction  of 
the  left  ventricle  of  the  heart.  In  the  early  stage  of  the  disease,  the  swelling 
is  soft  and  elastic,  and  may  be  readily  emptied  by  pressure;  by  degrees, 
however,  it  becomes  firm,  tense,  and,  in  great  measure,  if  not  entirely,  in- 
compressible. In  some  cases,  especially  in  those  attended  with  great  enlarge- 
ment, there  is  considerable  diminution  of  the  temperature  of  the  affected  limb, 
with  indistinctness,  if  not  entire  absence,  of  the  pulse  at  the  wrist,  more  or 
less  cough,  dyspnoea,  and  shortness  of  breathing.  Occasionally  the  pulse  is 
fully  as  strong  as  in  the  other  arm,  but  irregular  or  intermittent,  losing  seve- 
ral strokes  in  a  minute. 

In  addition  to  these  symptoms,  there  is  always,  when  the  swelling  is  large, 
so  much  displacement  of  the  clavicle  as  to  render  it  difficult,  if  not  impossible, 
to  distinguish  the  pulsation  of  the  subclavian  artery,  the  vessel  being  deeply 
buried  behind  and  below  the  bone.  In  some  instances  the  collar-bone  has 
been  found  to  be  considerably  imbedded  in  the  tumor,  or  partially  removed  by 
vol.  i. — 50 
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absorption.  Another  symptom,  which,  from  its  frequency,  especially  in  the 
latter  stages  of  the  disease,  requires  mention  here,  is  the  swelling  of  the 
affected  limb.  This  varies  in  degree  in  different  cases,  often  extends  from 
the  shoulder  to  the  ends  of  the  fingers,  and  is  usually  of  an  oedematous  cha- 
racter, pitting  under  pressure,  and  becoming  aggravated  by  the  dependent 
position  of  the  part.  When  thus  affected,  the  muscles  lose  their  contractile 
power,  and  the  motions  of  the  extremity  are  proportionably  impaired,  or  en- 
tirely annihilated.  Sometimes,  again,  owing  to  the  great  magnitude  of  the 
tumor,  the  patient  is  unable  to  approximate  the  limb  to  the  side  of  the  chest. 
Finally,  there  is  another  phenomenon,  which,  as  it  is  almost  invariably  pre- 
sent in  the  latter  stages  of  axillary  aneurism,  I  am  disposed  to  regard  as 
pathognomonic.  I  allude  to  the  peculiar  attitude  of  the  patient,  arising  from 
the  constant  inclination  of  the  head  towards  the  affected  side,  and  the  manner 
in  which  he  supports  the  corresponding  arm  ;  the  object  of  both  being  evi- 
dently to  prevent  the  tension  which  would  otherwise  be  caused  in  the  tumor. 
Under  these  circumstances,  too,  the  countenance  wears  an  anxious  and  dis- 
tressed appearance,  and,  as  the  system  sympathizes  with  the  local  affection, 
there  is  more  or  less  derangement  of  the  general  health. 

When  the  tumor  is  unusually  bulky,  it  will  necessarily  greatly  encroach 
upon  the  clavicle,  forcing  it  upwards  into  the  neck,  and  at  the  same  time 
exerting  severe  pressure  upon  the  subclavian  artery,  perhaps  so  much  as  to 
render  it  difficult,  if  not  impossible,  to  distinguish  the  pulse  at  the  wrist. 

Diagnosis. — Notwithstanding  that  the  symptoms  of  this  disease  are  usu- 
ally well-marked,  it  has  sometimes  happened  that  tumors  of  this  description 
have  been  opened  by  ignorant  practitioners  under  the  belief  that  they  were 
abscesses.  For  such  stupidity  no  apology  can  be  offered.  Still,  cases  occa- 
sionally present  themselves,  though  very  rarely,  in  which  it  is  extremely  diffi- 
cult, at  first  sight,  to  distinguish  between  this  and  other  swellings  in  the 
armpit  or  subclavicular  region.  Enlarged  lymphatic  ganglions,  adipose 
tumors,  or  encephaloid  growths,  for  example,  if  they  happen  to  lie  along  the 
course  of  the  axillary  artery,  might  have  its  pulsation  imparted  to  them,  and 
thus  create  some  doubt  in  regard  to  their  real  character.  Under  such  circum- 
stances, the  facility  with  which  the  tumor  can  be  elevated  or  removed  from 
the  vessel,  the  absence  of  the  peculiar  whizzing  sound,  previously  alluded  to, 
as  being  generally  present  in  aneurismal  disease,  the  slight  pain  and  numbness 
in  the  part  and  in  the  corresponding  limb,  the  continuance  of  the  swelling 
on  the  application  of  pressure  to  the  subclavian  artery,  and,  above  all,  the 
history  of  the  case,  will  generally  be  sufficient  to  enable  the  practitioner  to 
arrive  at  a  correct  diagnosis. 

In  this  disease  the  tumor  may  be  situated  either  immediately  below  the 
clavicle,  or  in  the  axilla,  properly  so  called.  In  the  former  case,  it  may  not 
only  elevate  the  clavicle,  but  extend  up  into  the  neck,  beneath  the  bone,  as 
far  as  the  acromial  margin  of  the  scalene  muscles.  In  the  latter,  it  has  been 
known  to  reach  some  distance  down  the  arm,  so  as  to  compress  the  brachial 
artery  and  nerves,  and  prevent  the  approximation  of  the  limb  to  the  side. 

Treatment. — Axillary  aneurism  occasionally  undergoes  spontaneous  cure, 
as  in  the  instances  reported  by  S.  Cooper  and  Breschet.  Such  an  occurrence, 
however,  is  extremely  uncommon.  Most  generally  the  disease,  if  left  to  itself, 
terminates  fatally,  either  by  rupture  of  the  sac  and  exhausting  hemorrhage, 
or  by  gangrene  of  the  limb.  In  a  few  rare  cases  the  tumor  destroys  life  by 
inducing  caries  of  the  ribs  and  perforation  of  the  pleura,  followed  by  a  dis- 
charge of  its  contents  into  the  cavity  of  the  chest.  In  a  case  narrated  by 
Mr.  Guthrie,  it  was  ascertained,  on  dissection,  that  the  aneurism  had  forced 
its  way  into  the  right  side  of  the  chest  by  the  destruction  of  a  portion  of  the 
first  five  ribs,  and  had  contracted  adhesions  to  the  upper  lobe  of  the  lung, 
into  which  it  had  gradually  opened  and  discharged  its  contents,  the  man  having 
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spat  blood  more  or  less  profusely  for  several  weeks  prior  to  his  death.  In  a 
similar  case  mentioned  by  Dr.  Neret,  of  Nancy,  an  aneurism,  about  the  size 
of  a  large  chestnut,  was  seen  to  communicate  with  a  cavity  as  large  as  the 
head  of  a  new-born  infant  in  the  upper  part  of  the  left  lung.  The  man  had 
been  admitted  into  the  hospital  on  account  of  hemoptysis. 

The  only  remedy  for  axillary  aneurism  is  ligation  of  the  subclavian  artery, 
and  it  need  hardly  be  said  that  the  sooner  this  is  done  the  more  likely  will  it 
be  to  effect  a  cure.  The  operation,  however,  should  not  be  declined,  even 
although  gangrene  of  the  sac  has  already  commenced,  provided  there  is 
nothing  else  to  forbid  it.  I  am  not  aware  that  aneurism  of  the  axillary 
artery  has  ever  been  cured  by  compression,  nor  is  this  surprising  when  we 
reflect  upon  the  difficulty  of  approaching  the  subclavian  under  such  circum- 
stances, and  also  the  proximity  of  the  axillary  plexus  of  nerves,  which  could 
hardly  be  induced  to  brook  such  an  attempt  for  a  sufficient  length  of  time  to 
produce  any  good  effect.  If  the  procedure  is  ever  admissible,  it  will  be  in 
those  cases  where  the  tumor  is  uncommonly  small,  and  the  subclavian  more 
than  ordinarily  superficial.  The  vessel  might  then  be  reached  and  success- 
fully compressed  either  by  the  finger,  the  handle  of  a  key,  or  the  instrument 
delineated  at  page  548,  figure  165.  If  the  parts  were  very  tender,  the  pa- 
tient might  be  kept  gently  under  the  influence  of  chloroform  while  the  neces- 
sary pressure  is  maintained,  just  as  the  obstetrician  occasionally  blunts  the 
sensibility  of  the  female  for  many  hours  together  in  protracted  and  painful 
labor. 

Mortality. — Of  27  cases  of  axillary  aneurism,  which  I  analyzed  in  1841  in 
the  Western  Journal  of  Medicine  and  Surgery,  including  one  of  my  own,  and 
for  which  the  subclavian  artery  was  tied,  17  recovered  and  10  died,  death 
occurring  from  the  third  to  the  thirtieth  day,  either  from  hemorrhage,  gan- 
grene of  the  arm,  ulceration  of  the  artery,  pericarditis,  pleurisy,  or  pneu- 
monia. In  one  case  it  seemed  to  have  been  caused  by  effusion  into  the  brain, 
and  in  one,  my  own,  it  was  consequent  upon  rupture  of  the  aneurismal  sac 
into  the  thoracic  cavity.  In  the  tables  of  Dr.  Norris,  showing  the  mortality 
in  69  cases  in  which  the  subclavian  artery  was  tied  for  aneurism,  including 
9  of  wound  of  the  axillary  artery  and  2  of  tumors  not  aneurismal,  though 
supposed  to  be  so  at  the  time,  36  are  stated  to  have  recovered,  and  33  to 
have  died. 

In  three  of  the  cases  mentioned  in  my  paper,  the  subclavian  was  secured 
on  the  tracheal  side  of  the  tumor,  and  all  proved  fatal.  In  one  of  the  cases, 
that  of  Mr.  Colles,  the  ligature  was  not  tightened  till  the  fourth  day  after 
the  operation,  owing  to  the  supervention  of  excessive  dyspnoea  and  cardiac 
oppression. 

In  my  own  case,  the  tumor  burst  at  the  end  of  the  twenty-sixth  day  after 
the  operation,  discharging  its  contents  into  the  right  thoracic  cavity,  and 
thus  causing  fatal  pleuritis.  The  patient,  a  man  aged  thirty-six  years,  was 
suddenly  seized  with  intense  pain  in  the  chest,  which  was  particularly  severe 
at  the  base  of  the  right  lung,  from  which  it  extended  over  towards  the 
sternum,  on  the  one  hand,  and  up  towards  the  axilla,  on  the  other.  The 
respiration  was  hurried,  laborious,  and  fifty-six  in  the  minute ;  and  the  pulse, 
which  was  quick  and  tense,  rose  rapidly  to  one  hundred  and  forty.  Two 
days  after  the  accident,  the  patient  experienced  a  sensation  near  the  upper 
part  of  the  chest,  as  if  a  fluid  were  passing  from  the  pleuritic  cavity  into  that 
of  the  aneurismal  sac,  and,  on  carefully  auscultating  the  spot,  a  plashing 
sound  could  be  distinctly  heard  at  every  inspiration,  the  noise  resembling 
that  produced  by  shaking  water  in  a  closed  vessel.  The  respiration  in  the 
right  lung  was  now  bronchial,  and  there  was  extensive  dulness  on  percussion 
of  that  side  of  the  chest.  It  is  proper  to  add  that  the  tumor  prior  to  the 
operation  was  about  the  volume  of  a  large  fist,  and  that  the  ligature,  which 
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had  been  placed  on  the  artery  on  the  external  side  of  the  scalene  muscle, 
came  away  on  the  fourteenth  day.  The  dissection  revealed  the  following 
facts,  the  arteries  having  previously  been  injected. 

The  wound  made  in  the  operation  was  completely  cicatrized,  and  the  pec- 
toral muscles,  although  somewhat  attenuated,  retained  their  natural  appear- 
ance. The  subclavian  artery  terminated  abruptly  at  the  outer  margin  of  the 
scalene  muscle,  where  the  ligature  had  been  applied,  its  caliber  being  closed 
by  a  mass  of  solid  fibrin,  about  one-third  of  an  inch  in  length,  which  adhered 
firmly  to  the  lining  membrane,  and  thus  afforded  an  effectual  barrier  to  the 
passage  of  the  blood.  Between  this  and  the  thyroid  axis  the  vessel  was 
occupied  by  a  dark  coagulum  of  blood,  which,  as  it  was  unadherent,  was 
probably  formed  only  a  short  time  before  death.  Beyond  the  seat  of  the 
ligature  the  artery  had  a  rough,  ragged  appearance,  and  was  sufficiently  per- 
vious to  admit  of  the  ready  passage  of  a  small  probe  into  the  aneurismal  sac. 
Superiorly  the  tumor  was  overlapped  by  the  brachial  plexus  of  nerves,  while 
in  front,  at  its  lower  part,  was  the  subclavian  vein,  which,  besides  being 
thrown  out  of  its  natural  course,  was  considerably  diminished  in  size.  No  pus 
was  anywhere  discoverable,  the  parts  immediately  involved  in  the  operation 
being  intimately  consolidated  by  plastic  lymph.  The  aneurismal  tumor,  placed 
immediately  below  the  clavicle,  was  of  a  conical  form,  and  about  the  volume 
of  a  moderate-sized  orange,  being  two  inches  and  a  quarter  in  diameter  at 
its  base.  Its  walls  varied  in  thickness  at  different  points  from  half  a  line  to 
the  eighth  of  an  inch,  and  its  interior  communicated  by  means  of  an  oval 
aperture,  one  inch  and  three-quarters  in  length  by  an  inch  and  a  half  in  width, 
with  the  pleuritic  cavity :  it  was  situated  between  the  first  and  second  ribs, 
nearly  equidistant  between  the  sternum  and  spine,  and  was  obviously  the 
result  of  ulcerative  absorption,  induced  by  the  pressure  of  the  tumor.  Both 
ribs  were  denuded  of  their  periosteum  immediately  around  the  opening,  and 
the  serous  membrane  had  a  shreddy,  ragged  aspect.  The  aneurismal  sac 
contained  a  few  reddish  clots  arranged  in  a  laminated  manner,  and  closely 
adherent  to  its  inner  surface,  especially  at  the  part  corresponding  with  the 
apex  of  the  tumor. 

The  right  thoracic  cavity  contained  nearly  three  quarts  of  bloody-looking 
serum,  intermixed  with  flakes  of  lymph  and  laminated  clots,  the  latter  of 
which  were  of  a  reddish-brown  color,  and  had  evidently  been  originally 
lodged  in  the  aneurismal  sac.  The  pleura  exhibited  everywhere  marks  of 
high  inflammation,  while  the  right  lung  was  greatly  reduced  in  volume,  from 
the  compression  of  the  effused  fluid.  The  left  lung  was  considerably  en- 
gorged, and  at  one  or  two  points  almost  hepatized.  The  heart  and  peri- 
cardium were  sound.  The  abdominal  viscera  presented  nothing  unusual. 
None  of  the  arteries  appeared  to  have  been  affected  by  disease. 

There  can  be  no  doubt,  from  the  manner  in  which  this  case,  which  was  one 
of  a  traumatic  character,  terminated,  that  the  ulcerative  absorption  which 
gave  rise  to  the  opening  above  referred  to,  and  which  finally  led  to  the  escape 
of  a  portion  of  the  contents  of  the  aneurismal  sac,  commenced  prior  to  the 
deligation  of  the  artery,  having  been  produced  by  the  violent  pulsative  action 
of  the  tumor.  Could  such  an  accident  have  been  foreseen,  I  should  not  have 
hesitated  to  empty  the  sac  to  relieve  the  parts  of  pressure,  objectionable  as 
such  a  procedure  certainly  would  be  in  ordinary  cases. 

An  instance  of  a  character  similar  to  the  above  occurred  in  1823,  in  the 
practice  of  Mr.  Bullen,  of  England,  and  is  related  in  the  twentieth  volume 
of  the  London  Medical  Repository.  The  patient  was  a  man,  aged  thirty-six 
years,  and  the  aneurism,  which  was  of  nearly  five  months'  standing,  also 
occupied  the  right  side.  Eighteen  days  after  the  operation,  the  tumor  began 
to  increase  in  size  and  to  become  painful.  Very  soon  evidence  of  suppura- 
tion appeared,  and  at  the  end  of  a  week,  from  six  to  eight  ounces  of  bloody 
pus  were  ejected  during  a  violent  paroxysm  of  coughing,  the  sac  immediately 
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diminishing  one-half  in  volume.  A  puncture  being  made  into  the  swelling, 
five  ounces  of  a  similar  fiuid  were  discharged,  to  the  great  relief  of  the  patient. 
It  was  now  apparent  that  there  was  a  cavity  between  the  first  and  second  ribs, 
near  their  sternal  extremities,  through  which  the  matter  had  found  its  way 
into  the  lung,  and  which  now  readily  admitted  air  from  the  latter  organ, 
whenever  the  man  coughed,  at  which  time  a  little  also  escaped  at  the  artificial 
opening.  By  degrees,  the  discharge  of  matter  ceased,  the  cough  grew  less 
and  less,  and  at  the  end  of  three  months  the  recovery  was  perfect. 

Mr.  Erichsen,  struck  with  the  extraordinary  mortality  after  ligation  of  the 
subclavian  artery,  in  the  third  part  of  its  course,  for  spontaneous  aneurism  in 
the  axilla,  determined,  if  possible,  to  ascertain  the  cause  of  death.  For  this 
purpose  he  analyzed  41  cases  of  the  operation,  of  which  23  recovered,  and 
24  were  fatal.  Of  the  latter  10  perished  from  inflammation  within  the  chest, 
6  of  suppuration  of  the  sac,  3  of  hemorrhage,  1  of  gangrene  of  the  hand  and 
arm,  and  1  of  general  gangrene,  the  cause  of  death  in  3  not  being  mentioned. 

The  ten  cases  in  the  first  category  died  of  pneumonia,  or  of  this  disease 
and  of  inflammation  of  the  pleura  and  pericardium  ;  produced,  as  Mr.  Erich- 
sen  suggests,  either  by  an  extension  of  the  inflammation  of  the  deep  cellular 
tissue  of  the  neck  to  the  contents  of  the  chest,  by  the  inward  pressure  of  the 
aneurismal  sac,  or,  lastly,  by  the  injury  inflicted  during  the  operation  upon 
the  phrenic  nerve. 

Suppuration  of  the  sac  was  the  immediate  cause  of  death  in  six  cases,  and 
it  occurred  also  in  two  of  the  cases  that  died  of  inflammation  of  the  chest. 
Besides  these  fatal  cases  there  were  six  of  recovery,  making  thus  an  aggre- 
gate of  14  cases,  or  a  ratio  of  nearly  one  in  three.  The  period  at  which  the 
suppuration  set  in  varied,  on  an  average,  from  eight  days  to  four  weeks. 

Hemorrhage  proved  fatal  in  three  of  the  cases,  and  appears  to  be  a  fre- 
quent cause  of  death  after  suppuration  of  the  sac.  It  may  proceed  from  the 
distal  orifice  of  the  artery  opening  into  the  sac,  or  from  one  of  the  large 
branches  in  its  immediate  vicinity,  as  the  subscapular  or  posterior  circumflex. 

Gangrene  of  the  hand  and  arm  was  the  cause  of  death  in  one  instance 
only,  although  the  disease  occurred  also  in  two  others.  In  Blizard's  case,  in 
which  there  was  sloughing  of  the  sac  and  pericarditis,  the  gangrene  was  con- 
fined to  two  fingers;  while  in  Brodie's  case  it  occurred  both  in  the  upper  and 
lower  extremities,  thus  showing  that  it  depended,  not  upon  a  want  of  power 
in  the  collateral  circulation,  as  in  the  other  examples,  but  upon  some  peculiar 
state  of  the  constitution. 


LIGATION  OF  THE  SUBCLAVIAN  ARTERY  ON  ITS  TRACHEAL  ASPECT. 

This  vessel  is  sometimes  ligated  on  the  inner  side  of  the  scalene  muscles. 
The  subjoined  table,  comprising  ten  cases,  will  serve  to  place  the  subject  in 
its  true  light. 


Operator. 

•J   '  *> 

02      <! 

Result. 

Remarks. 

1 

Colles 

M.  33 

Death 

In  this  case  there  was  only  a  space  of  three  lines  between  the 

sac  and  the  bifurcation   of  the  innominate.     The  patient 

died  of  hemorrhage  on  the  fourth  day. 

2  Mott 

F.  21 

Death 

The  patient  died  on  the  eighteenth  day  of  hemorrhage. 

3  Harden 

F.   57 

Death 

The  patient  died  on  the  twelfth  day  of  hemorrhage. 

4  O'Reilly 

M.  39 

Death 

The  patient  died  on  the  thirteenth  day  of  hemorrhage. 

5  Partridge 

M.  38 

Death 

The  patient  died  on  the  fourth  day  of  pericarditis  and  pleurisy. 

6  Lieton 

M. — 

Death 

Patient  died  of  hemorrhage  on  the  thirteenth  day. 

7  Liston 

M.  32 

Death 

The  patient  died  on  the  thirty-sixth  day  of  hemorrhage. 

8  Auvert 

Death 

Fatal  hemorrhage  on  twenty-second  day. 

9  Auvert 

. — .  — 

Death 

Fatal  hemorrhage  on  eleventh  day. 

10  J.  K.  Rodgers 

M.  42 

1 

Death 

Fatal  hemorrhage  on  the  fifteenth  day. 
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The  result  in  all  the  above  cases,  except  one,  has  been  death  by  hemor- 
rhage, notwithstanding  the  undoubted  ability  and  skill  of  the  operators, 
comprising  some  of  the  most  illustrious  names  in  surgery.  Should  this  fact 
not  be  sufficient  to  deter  practitioners  from  repeating  the  operation,  or 
should  they  continue  in  their  efforts  to  save  life  until  some  one,  more  fortunate 
than  the  rest,  shall  succeed  in  finding  an  exceptional  case  ?  The  case  of  the 
late  Dr.  J.  Kearney  llodgers,  of  New  York,  in  which  the  artery  was  secured 
on  the  left  side  on  account  of  an  aneurism,  is  full  of  the  deepest  interest  in 
this  respect,  as  showing  that,  although  the  patient  finally  perished  from 
hemorrhage,  yet  the  ligated  vessel  was  completely  closed  by  an  adherent 
coagulum. 

Until  the  operation  of  Dr.  Rodgers,  it  was  universally  regarded  as  imprac- 
ticable to  ligate  the  left  subclavian  artery  on  the  inside  of  the  scalene  muscles, 
such  being  the  intimate  relation  of  the  vessel  in  this  situation  to  the  sac  of 
the  pleura,  the  carotid  artery,  internal  jugular  vein,  pneumogastric  nerve, 
and  thoracic  duct.  It  had  been  thought  that,  from  the  severe  injury  which 
would  necessarily  be  inflicted  upon  the  surrounding  structures  during  the 
operation,  violent  and  fatal  inflammation  must  be  the  speedy  and  inevitable 
consequence.  At  all  events,  no  one  had  yet  been  found  ingenious  enough  to 
devise,  and  bold  enough  to  execute,  such  an  enterprise.  Although  it  is  not 
likely  that  the  operation  will  soon  be  repeated,  yet  the  case  in  question  de- 
serves brief  notice  here  as  a  matter  of  surgical  history,  if  nothing  more. 

The  patient  was  a  man,  aged  forty-two,  who,  in  consequence  of  lifting  a 
heavy  weight,  upwards  of  a  month  previously,  suddenly  became  the  subject 
of  aneurism  of  the  left  subclavian  artery.  At  the  time  of  his  admission  into 
the  New  York  Hospital,  the  tumor  could  be  seen  above  the  clavicle,  about 
the  size  of  a  small  hen's  egg,  extending  outwards  towards  the  shoulder,  and 
inwards  towards  the  sterno-cleido-mastoid  muscle,  by  the  outer  border  of  which 
it  was  considerably  overlapped.  The  signs  of  aneurism  were  well  marked  in 
every  particular.  The  operation  was  performed  on  the  14th  of  October, 
1845.  Two  incisions  were  made  ;  one,  three  inches  and  a  half  in  length, 
along  the  inner  border  of  the  sterno-cleido-mastoid  muscle,  terminating  at 
the  sternum,  and  dividing  the  integuments  and  platysma-myoid  muscle ;  and 
the  other,  two  inches  and  a  half  in  length,  extending  horizontally  over  the 
inner  extremity  of  the  clavicle,  the  two  meeting  at  a  right  angle  near  the 
trachea.  Several  small  veins  having  been  ligated,  and  the  flap  thus  formed 
dissected  up,  the  sternal  portion  with  half  of  the  clavicular  of  the  mastoid 
muscle  was  divided  upon  a  grooved  director,  a  procedure  which  fully  brought 
into  view  the  sterno-hyoid  and  omo-hyoid  muscles  and  the  deep-seated  jugular 
vein,  all  covered  by  the  cervical  fascia.  A  part  of  the  aneurismal  sac  was 
also  in  sight,  overlapping  a  considerable  portion  of  the  anterior  surface  of 
the  scalene  muscle,  upon  which  the  operator  could  distinctly  feel  the  phrenic 
nerve.  By  digging  with  the  handle  of  the  knife  and  fingers,  the  deep  cervi- 
cal fascia  was  now  divided  close  to  the  inner  edge  of  the  scalene  muscle, 
when,  after  a  little  search,  the  subclavian  artery  was  easily  discovered  as  it 
passed  over  the  first  rib,  pressure  upon  this  portion  readily  arresting  the  pul- 
sation of  the  tumor.  The  next  step  of  the  operation  consisted  in  passing 
the  ligature  around  the  vessel  without  injury  to  the  pleura  and  thoracic  duct, 
but  this  proved  to  be  one  of  extreme  difficulty,  owing  to  the  great  narrow- 
ness and  depth  of  the  wound,  the  latter  nearly  equalling  the  length  of  the 
forefinger.  This,  however,  was  at  length  successfully  accomplished  by  means 
of  an  aneurismal  needle  with  a  movable  point,  carried  from  below  upwards. 
The  moment  the  ligature  was  tied  all  pulsation  in  the  tumor  ceased,  and  the 
patient,  if  not  entirely  comfortable,  made  no  complaint  of  any  kind. 

The  wound  became  somewhat  erysipelatous  after  the  operation,  but,  on  the 
whole,  the  patient  got  on  well  until  the  26th  of  October,  when,  on  changing 
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his  position  in  bed,  hemorrhage  supervened,  and,  continuing  to  recur  at  vari- 
ous intervals,  destroyed  him  on  the  fifteenth  day.  On  dissection,  the  wound 
was  found  to  be  filled  with  clotted  blood,  beneath  which  the  artery  had  been 
completely  divided  by  the  ligature,  which  lay  loose  close  by.  The  stump  of 
the  subclavian,  between  the  aorta  and  the  point  of  ligation,  was  about  an 
inch  and  a  quarter  in  length,  and  thoroughly  impervious  to  air  and  liquids, 
its  caliber  being  occupied  by  a  solid  and  firmly  adherent  coagulum.  The 
distal  extremity  of  the  subclavian  contained  a  soft,  imperfect  clot,  while  the 
vertebral  artery,  which  was  given  off  immediately  at  the  site  of  the  ligature, 
was  almost  patulous,  and  had  evidently  been  the  seat  of  the  hemorrhage 
which  caused  the  patient's  death.  The  aneurismal  sac,  the  size  of  a  small 
orange,  was  completely  blocked  up  with  coagula.  The  thoracic  duct  was 
uninjured,  but  the  pleura  at  the  bottom  of  the  wound  was  found  to  be  ex- 
tensively lacerated,  and  through  the  opening  thus  formed  a  large  quantity  of 
blood  had  passed  into  the  left  cavity  of  the  chest. 

In  reflecting  upon  this  interesting  case,  Dr.  Rodgers  regretted  that  he 
had  not  secured  the  vertebral  artery  and  also  the  thyroid  axis,  believing  that 
this  would  have  effectually  prevented  the  fatal  hemorrhage. 

ANEURISM  OF  THE  BRACHIAL  ARTERY  AND  ITS  BRANCHES. 

Spontaneous  aneurism  of  the  brachial  artery  and  of  its  terminal  branches, 
the  radial  and  ulnar,  is  extremely  uncommon,  for  the  reason,  adverted  to  in 
a  previous  section,  that  ossification  and  fatty  degeneration  of  the  coats  of 
these  vessels  are  of  such  great  rarity  compared  with  the  same  lesions  of  the 
femoral  and  its  principal  divisions.  I  have,  in  fact,  never  witnessed  a  single 
example  of  the  disease,  and  I  am  not  aware  that  it  has  ever  been  noticed  by 
any  one  in  this  country.  Cases  of  the  disease,  however,  are  mentioned  by 
foreign  authorities,  among  others  by  Desault,  Palletta,  Flajani,  Pelletan,  and 
Scarpa.  Spontaneous  aneurism  of  the  ulnar  and  radial  arteries  are  spoken 
of  by  several  writers,  but  in  so  vague  a  manner  as  to  render  it  difficult  to 
determine  whether  the  disease  depended  upon  degeneration  of  the  coats  of 
the  vessels,  or  merely  upon  laceration  by  external  injury. 

All  these  arteries  are  subject  to  traumatic  aneurism  ;  the  brachial,  how- 
ever, is  much  more  frequently  involved  than  the  radial  and  ulnar,  and  one 
of  the  most  common  causes  of  the  occurrence  is  venesection  at  the  bend  of 
the  arm,  the  puncture  of  the  lancet  establishing  a  communication  between 
the  vein  and  the  artery,  thus  giving  rise  to  what  is  called  an  arterio-venous 
aneurism.  Or,  instead  of  this,  the  instrument  may  almost  completely  sever 
the  artery,  and  so  induce  a  diffused  aneurism,  not  opening  into  the  vein,  but 
diffusing  its  contents,  up  and  down,  over  a  large  portion  of  the  inner  and 
fore  part  of  the  limb.  Some  of  these  latter  cases  are  occasionally  very  for- 
midable, requiring  great  judgment  and  skill  for  their  successful  management. 

Arterio-venous  aneurism  may  sometimes  be  cured  by  systematic  compres- 
sion of  the  brachial  artery,  at  a  distance  of  five  or  six  inches  from  the  seat 
of  the  disease  ;  but  in  general  the  most  expeditious  plan  is  to  lay  open  the 
sac,  turn  out  its  contents,  and  tie  the  artery  above  and  below,  the  inferior 
ligature  being  necessary  to  prevent  hemorrhage  from  the  recurrent  branches. 

Wound  of°the  brachial  artery,  without  communication  with  a  vein,  should 
be  treated,  if  the  case  can  be  reached  soon  after  its  occurrence,  by  compres- 
sion ;  but  if  there  be  extensive  extravasation  of  blood,  constituting  what  is 
usually,  but  improperly,  called  a  diffuse  aneurism,  the  vessel  must  be  exposed 
at  the  site  of  injury,  and  ligated  at  its  cardiac  and  distal  extremities. 

Aneurisms  and  wounds  of  the  ulnar  and  radial  arteries  must  be  treated 
upon  the  same  general  principles  as  those  of  the  brachial  artery,  and  do  not, 
therefore,  require  any  special  mention.     Compression  can  rarely  be  rendered 
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available,  except  at  the  wrist,  and  even  here  it  will  usually  be  found  to  be 
unsatisfactory,  on  account  of  the  difficulty  of  maintaining  it  in  a  firm  and 
steady  manner.  Hence,  the  proper  way  is  always  to  ligate  the  affected 
vessel  at  once,  not  waiting  until  the  parts  have  become  obscured  by  the 
e.xtravasated  blood.  As  both  arteries  are  very  deep-seated  in  the  upper  and 
middle  portions  of  their  extent,  rendering  it  very  difficult  to  expose  them,  it 
has  been  proposed,  when  they  are  wounded  in  these  situations,  to  ligate 
the  brachial ;  but  the  objection  to  this  procedure  is  that,  while  the  cardiac 
extremity  of  the  affected  vessel  will  thus  be  closed,  the  distal  one  will  remain 
patent,  and  thus  admit  of  a  continuance  of  the  hemorrhage  by  the  recurreut 
circulation. 

Wounds  of  the  arteries  of  the  hand,  especially  of  the  palmar  arch,  are  best 
managed  by  free  incisions  and  the  application  of  two  ligatures.  It  is  great 
folly,  under  such  circumstances,  nay,  it  is  positively  worse  than  folly,  to 
tamper  with  the  comfort  and  welfare  of  the  patient  by  the  use  of  compression, 
either  direct  or  indirect,  if  the  vessel  be  of  any  considerable  size.  Only  pre- 
cious time  is  wasted  ;  the  bleeding  will  return  whenever  the  mechanical  sup- 
port is  taken  off,  and  in  this  way  the  patient  may  lose  quarts  of  blood  before 
the  hemorrhage  is  finally  arrested,  as  I  have  known  to  happen  in  more 
instances  than  one.  The  ligation  of  the  radial  and  ulnar  arteries  will  be 
equally  unavailing,  for  blood  will  still  be  sent  to  the  wound  by  the  interos- 
seous branch,  and,  even  if  this  also  were  secured,  still  the  probability  is  that 
the  bleeding  would  go  on,  especially  if  some  time  had  elapsed  since  the 
occurrence  of  the  accident,  owing  to  the  communication  of  the  anastomosing 
vessels.  We  now  and  then  read  of  cases  in  which  the  brachial  artery  has 
been  tied  for  the  arrest  of  hemorrhage  of  the  palmar  arch.  Can  there  be 
anything  more  absurd  than  such  a  procedure,  or  that  shows  a  greater  degree 
of  ignorance  of  the  anatomy  of  the  hand?  The  advice  of  John  Bell,  in  his 
Principles  of  Surgery,  in  regard  to  the  treatment  of  wounded  arteries  in 
general,  cannot  be  too  strongly  enforced  here  :  "  Meet  the  danger  boldly, 
and  don't  be  afraid  to  look  your  enemy  in  the  face." 

A  curious  case  of  aneurism  under  the  ball  of  the  right  thumb  has  been 
related  by  Mr.  Pilcher,  as  having  occurred  in  a  goldsmith  from  the  repeated 
though  slight  blows  inflicted  with  his  hammer  in  the  exercise  of  his  trade. 
The  disease  speedily  disappeared  after  ligation  of  the  radial  and  ulnar  arteries 
at  the  wrist. 


ANEURISM  OF  THE  COMMON  ILIAC  ARTERY. 

The  history  of  aneurism  of  this  vessel  remains  to  be  developed.  Nothing 
short,  in  fact,  of  a  careful  analysis  of  the  various  recorded  cases  of  it  can 
place  it  in  its  true  light.  That  the  disease  is  extremely  uncommon  in  its 
occurrence  is  a  circumstance  which  has  long  been  familiar  to  surgeons.  The 
table  of  Mr.  Crisp  supplies  only  two  cases  of  aneurism  of  this  artery  in  551 
cases  of  the  lesion  as  it  shows  itself  in  different  portions  of  the  arterial  sys- 
tem. Both  occurred  in  males.  In  one,  the  tumor  was  seated  on  the  right 
side;  the  patient  was  a  sailor,  exposed  to  hard  labor  in  whale-fishing;  the 
aorta  was  tied  by  Dr.  Murray,  of  the  Cape  of  Good  Hope,  but  the  man  died 
twenty-three  hours  after  the  operation.  In  the  other  case,  the  aneurism,  also 
seated  on  the  right  side,  was  of  a  fusiform  shape,  and  communicated  with  the 
common  iliac  vein.     No  operation  was  performed. 

The  following  table  exhibits  the  results  of  five  cases  in  which  the  abdominal 
aorta  has  been  tied  for  aneurism  of  the  common  iliac. 
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Cooper 
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M. 

38 

James 
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M. 

44 

Murray 

1834 

M. 

33 

Monteiro 

1842 

M. 

31 

South 

1856 

M. 

2S 

Result. 


Remarks. 


Died  in 
40  hours 


Died  in 
3i  hours 


Died 
23  hours 


Died  in 
10  days 


Died  in 
43  hours 


The  operation  was  performed  for  aneurism  of  the  left  iliac 
artery.  The  tumor  being  of  enormous  size,  extending 
four  inches  above  and  four  inches  below  Poupart's  liga- 
ment ;  the  thread  was  applied  three-quarters  of  an  inch 
above  the  bifurcation  of  the  aorta.  The  sac  contained 
an  immense  quantity  of  clotted  blood. 

There  was  an  external  iliac  aneurism,  for  which  the  femoral 
was  ligated.  Increasing  in  size,  33  days  afterwards  the 
aorta  was  tied.  The  ligature  was  applied  eleven  lines 
above  the  bifurcation  of  the  vessel,  and  five  below  the 
mesenteric  artery. 

There  was  an  extensive  aneurism  of  the  right  external  iliac, 
the  tumor  reaching  as  high  as  the  umbilicus,  and  more 
than  half  way  across  the  lower  part  of  the  abdomen. 
Mortification  of  the  limb  was  rapidly  approaching  when 
the  operation  was  performed.  The  aorta  was  tied  about 
four  lines  above  its  bifurcation. 

A  large  tumor  occupied  the  lower  part  of  the  abdomen  and 
upper  part  of  the  thigh.  It  was  a  spurious  aneurism  of 
the  femoral  artery,  caused  by  the  bursting  of  that  vessel. 
The  patient  died,  at  the  expiration  of  ten  days,  of  second- 
ary hemorrhage,  from  a  small  opening  in  the  vessel  cor- 
responding with  the  knot  of  the  ligature,  which  had  been 
applied  four  lines  above  the  point  of  bifurcation. 

The  aneurism  occupied  the  external  and  common  iliac,  and 
was  of  immense  size.  The  ligature  was  applied  a  little 
above  the  bifurcation  of  the  aorta. 


It  will  be  perceived  from  the  above  table  that  the  five  cases  in  which  the 
abdominal  aorta  has  been  tied,  all  terminated  fatally;  a  result  which  might 
assuredly  have  been  foreseen  by  the  distinguished  surgeons  who  performed 
the  operation.  Questionable  as  the  propriety  of  such  an  operation  is,  I 
should,  I  confess,  be  strongly  tempted  to  perform  it  if  my  patient  were  placed 
in  circumstances  precluding  all  hope  of  relief  from  any  other  source.  That 
this  was  the  feeling  which  prompted  Sir  Astley  Cooper,  in  1817,  to  under- 
take it,  and  which  has  since  induced  others  to  imitate  his  example,  is  more 
than  probable,  and  our  only  regret  is  that  their  efforts  have  not  been  crowned 
with  success.  What  the  effect  might  have  been  if  the  cases  had  been  of  a 
more  favorable  nature  prior  to  surgical  interference  is,  of  course,  merely  a 
matter  of  conjecture,  but  it  is  perfectly  evident,  from  their  history,  that  they 
were  all  in  as  desperate  a  condition  as  they  could  well  have  been  at  the  time. 
The  tumor,  in  every  instance,  was  of  enormous  volume,  almost,  in  fact,  ready 
to  burst ;  in  Mr.  Murray's  patient  there  was,  besides,  incipient  gangrene  of 
the  lower  extremity.  In  the  case  of  Mr.  James,  an  error  of  diagnosis  had 
been  committed,  which  led,  improperly,  as  was  afterwards  proved,  to  ligation 
of  the  femoral  artery,  thereby  causing  the  patient  not  only  much  suffering 
but  the  loss  of  much  valuable  time,  upwards  of  four  weeks  having  elapsed 
between  the  two  operations. 

In  performing  the  operation,  the  peritoneum  was  divided  in  two  of  the 
cases,  and  left  intact  in  three  ;  in  one  instance,  it  was  opened  to  the  extent 
of  nearly  four  inches.  Such  a  procedure  would  probably  of  itself  have  been 
a  cause  of  death,  had  the  patient  survived  the  immediate  effects  of  the  deli- 
gation  of  the  vessel. 

The  case  of  Dr.  Monteiro,  the  most  successful  of  all,  is  replete  with  in- 
terest, as  it  establishes  the  fact  that  the  circulation  may  go  on  in  the  lower 
extremities,  after  the  flow  of  blood  in  the  abdominal  aorta  has  been  com- 
pletely arrested  by  the  ligature.  The  patient  survived  the  deligation  ten 
days,  when  he  died  of  secondary  hemorrhage,  caused  by  a  small  aperture  in 
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the  side  of  the  vessel  corresponding  with  the  knot  in  the  thread.  The  dis- 
section showed  that  the  peritoneum,  which  had  not  been  cut  in  the  operation, 
was  perfectly  free  from  inflammation.  The  aorta  had  been  ligated  four  lines 
above  its  bifurcation,  and  an  inch  below  the  inferior  mesenteric  artery.  The 
aneurism,  which  was  a  false  one,  had  originated  in  a  rupture  of  the  upper 
extremity  of  the  femoral  artery,  from  which  the  blood  had  made  its  way  up- 
wards, underneath  Poupart's  ligament,  through  the  intermuscular  cellular 
tissue,  into  the  iliac  fossa,  and  thence  on  behind  the  peritoneum  along  the 
posterior  part  of  the  abdomen,  as  high  up  as  the  diaphragm  and  liver.  The 
common  and  external  iliac  arteries  were  involved  in  the  tumor,  and  were  in 
an  inflamed  and  friable  condition.     The  external  wound  had  nearly  healed. 

It  is  worthy  of  remark  that  the  pulsation  in  the  tumor  ceased  immediately 
on  tying  the  ligature,  but  returned  slightly  on  the  third  day,  and  became 
more  marked  on  the  fourth.  Hemorrhage  supervened  the  day  before  death. 
The  operation  was  followed  by  coldness  of  the  lower  extremities,  but  in  four 
hours  afterwards  this  had  passed  off,  and  the  temperature  was  now  a  little 
above  the  natural  point.     No  paralysis  was  present  at  any  time  in  the  limbs. 

ANEURISM  OF  THE  INTERNAL  ILIAC. 

Aneurism  of  the  internal  iliac,  gluteal,  and  sciatic  arteries  is  very  uncom- 
mon, and  their  history  has  not  been  studied  with  sufficient  care  to  enable  us 
to  present  anything  like  a  satisfactory  account  of  them.  Owing  to  the  deep 
situation  of  the  former  of  these  vessels,  the  diagnosis  of  aneurism  occupying 
its  course  would  necessarily  be  attended  with  considerable  difficulty,  and 
should  not  be  declared  without  a  good  deal  of  reserve  and  circumspection. 
Aneurism  of  the  sciatic  and  gluteal  arteries  is  more  frequently  traumatic  than 
spontaneous.  In  fat,  muscular  subjects  the  disease  is  generally  difficult  of 
recognition,  and  hence  it  is  not  surprising  that  solid  growths  have  sometimes 
been  mistaken  for  it.  Mr.  Guthrie  once  tied  the  internal  iliac  artery  for  a 
tumor  which  he  had  taken  to  be  aneurismal,  but  which,  after  death,  was  found 
to  be  of  an  encephaloid  character,  the  deception  having  been  caused  by  the 
circumstance  of  the  tumor  having  received  a  distinct  impulse  from  the  artery. 
I  have  not  met  with  aneurism  of  the  pudic  artery,  and  am  not  aware  that  the 
disease  has  ever  been  observed  in  this  country.  Mr.  Erichsen  states  that  the 
only  instance  of  the  kind  with  which  he  is  acquainted  is  exhibited  in  a  pre- 
paration in  the  Museum  of  the  College  of  Surgeons  at  London. 

Aneurism  of  the  gluteal  and  sciatic  arteries  may  be  treated  by  ligating 
the  internal  iliac,  or  exposing  the  sac  by  a  free  incision,  turning  out  its  con- 
tents, and  tying  the  vessel  above  and  below.  Such  a  proceeding  would,  un- 
questionably, be  very  bloody,  but  by  far  less  hazardous  in  the  end  than 
deligation  of  the  internal  iliac. 

The  gluteal  artery  has  been  tied  at  least  twice  in  this  country  for  the  cure 
of  aneurism  ;  once  by  Dr.  Davidge,  of  Baltimore,  and  once  by  Dr.  George 
McClellan.  The  tumors  being  of  great  bulk,  the  incisions  were  obliged  to 
be  unusually  large,  and  the  loss  of  blood  was  very  profuse.  Notwithstanding 
this,  however,  both  patients  made  an  excellent  recovery. 

ANEURISM  OF  THE  EXTERNAL  ILIAC. 

Aneurism  of  the  external  iliac  is  a  rare  affection.  In  the  table  of  Mr. 
Crisp,  the  most  elaborate  hitherto  furnished,  it  occurs  only  9  times  in  551 
cases,  while  the  femoral  is  mentioned  66  times,  and  the  popliteal  137  times. 
In  364  specimens  of  aneurism  contained  in  the  London  museums,  the  same 
writer  found  the  external  iliac  affected  in  7  cases,  the  femoral  in  12,  and  the 
popliteal  in  50.     The  nine  cases  analyzed  by  Mr.  Crisp  all  occurred  in  males : 
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two,  between  twenty  and  thirty  ;  four,  between  thirty  and  forty ;  one,  at  forty, 
and  one  at  fifty-six,  the  age  of  the  other  not  being  given.  The  disease  is 
most  common  in  hard  working  persons.  One  of  the  worst  cases  of  it  that  I 
have  ever  seen  occurred  in  a  priest. 

The  tumor  in  this  disease  may  be  seated  at  any  part  of  the  artery,  but  in 
general  it  will  be  found  rather  low  down,  and,  as  it  progresses,  it  manifests 
a  tendency  to  pass  underneath  Pou part's  ligament  into  the  upper  part  of 
the  thigh.  It  usually  rapidly  augments  in  size,  and  is  capable  of  attaining 
a  large  bulk,  encroaching  upon  the  iliac  fossa  and  the  pelvic  cavity,  lifting 
up  the  peritoneum,  and  pressing  forward  the  structures  in  the  inguino-femoral 
region,  so  as  to  give  rise  to  great  deformity  in  this  situation.  The  pulsation, 
thrill,  and  bellows'  sound  are  usually  very  distinct.  If  the  patient  be  very 
thin,  compression  of  the  abdominal  aorta  will  arrest  the  movements  of  the 
tumor,  and  diminish  its  volume,  thus  serving  to  distinguish  it  from  other 
affections.  The  diagnosis  is,  nevertheless,  not  always  so  easy  as  might  at 
first  appear.  Several  cases  have  been  reported  where  the  common  iliac 
artery  was  ligated  on  account  of  morbid  growths,  supposed  to  be  aneurismal, 
which  afterwards  proved  to  be  of  a  malignant  character.  On  the  other  hand, 
a  tumor  really  aneurismal  has  occasionally  been  confounded  with  one  alto- 
gether of  a  different  character.  Such  a  mistake  is  most  likely  to  happen 
when  the  aneurism  is  partially  solidified  by  the  coagulation  of  its  contents, 
thereby  preventing  the  perception  of  pulsation.  It  is  only  necessary  to  allude 
to  the  possibility  of  such  an  occurrence  in  order  to  put  the  practitioner  upon 
his  s>uard  in  the  investigation  of  his  cases. 

When  an  aneurism  of  the  external  iliac  artery  has  attained  a  considerable 
hulk,  the  patient  walks  with  extreme  difficulty,  and  is  unable  to  flex  the  thigh 
upon  the  pelvis.  The  whole  limb  is  enlarged  and  oedematous  from  the  ob- 
struction to  the  return  of  the  venous  blood,  while  the  pressure  of  the  tumor 
upon  the  femoral  nerves  keeps  up  constant  pain,  with  a  sense  of  numbness 
and  stiffness  in  the  parts  below,  generally  extending  as  far  down  as  the  foot 
and  toes. 

Aneurism  of  the  external  iliac  artery,  if  left  to  itself,  proves  fatal  in  one 
of  three  ways,  by  rupture  and  hemorrhage,  gangrene  of  the  sac  or  limb, 
or  constitutional  irritation.  A  spontaneous  cure  now  and  then  occurs,  but 
the  circumstance  is  extremely  rare,  and,  therefore,  does  not  deserve  to  be  taken 
into  the  account  in  our  therapeutic  considerations. 

The  only  remedy  hitherto  employed  in  the  treatment  of  this  disease  was 
deligation  of  the  artery  leading  to  the  tumor ;  the  external  iliac,  when  the 
aneurism  was  situated  low  down,  so  as  to  leave  a  sufficiency  of  the  superior 
portion  of  the  vessel  intact,  and  therefore  in  a  suitable  condition  for  the  re- 
ception of  the  ligature  ;  or,  when  the  reverse  was  the  case,  the  common  iliac, 
one  of  the  most  formidable  operations  in  surgery.  I  believe,  however,  that 
it  will  be  found  that  the  tumor  may  generally  be  promptly  obliterated,  espe- 
cially in  its  earlier  stages,  by  compression  of  the  iliac  as  it  passes  over  the 
brim  of  the  pelvis  ;  and,  although  I  am  not  aware  that  this  practice  has  ever 
been  adopted,  yet  I  am  the  more  inclined  to  regard  it  as  feasible,  from  the 
fact  that  the  external  iliac  does  not  give  off  any  branches,  in  any  portion  of 
its  course,  so  as  to  offer  any  barrier  to  the  process  of  solidification  of  the 
contents  of  the  sac.  The  epigastric  and  circumflex  iliac  arise  just  above 
Poupart's  ligament,  and  could  not,  therefore,  in  any  wise  interfere  with  the 
cure.  If  a  case  of  aneurism  of  the  external  iliac  should  be  presented  to  me, 
I  should  certainly  give  this  mode  of  treatment  a  fair  trial,  and  should  feel 
very  sanguine  of  success.  Digital  compression  would  of  course  be  preferable 
to  any  other,  on  account  of  the  greater  facility  of  its  application. 

The  result  of  the  ligation  of  the  artery  leading  to  and  feeding  the  tumor, 
has,  on  the  whole,  been  rather  encouraging.     In  the  nine  cases  mentioned  in 
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Mr.  Crisp's  table,  the  common  iliac  was  tied  in  two,  one  recovering,  and  the 
other  perishing  of  hemorrhage  on  the  eighth  day.  In  four  cases  the  external 
iliac  was  ligated,  and  all  got  well.  In  one  instance  both  the  femoral  artery 
and  the  abdominal  aorta  were  tied,  but  the  man  died  a  few  hours  after  the 
last  operation.  One  case  was  cured  spontaneously,  and  another  recovered 
under  compression. 

Within  the  last  few  years  the  treatment  of  inguinal  aneurism  by  digital 
compression  has  been  tried.  Of  four  cases  thus  managed,  only  one — a  patient 
of  Dr.  Nichols,  of  New  Orleans — was  cured.  The  thumb  was  pressed  against 
the  neck  of  the  sac  for  thirty  hours,  by  which  time  the  pulsation  had  stopped, 
but,  as  a  matter  of  precaution,  it  was  continued  for  ten  hours  longer. 

ANEURISM  OF  THE  FEMORAL  ARTERY. 

Aneurism  of  the  femoral  artery  is  very  common,  although  less  so  than  that 
of  the  popliteal.  In  Mr.  Crisp's  cases,  551  in  number,  66  relate  to  the 
femoral  artery,  of  which  61  occurred  in  males,  thus  showing  that  the  disease 
is  very  rare  in  women.  The  period  of  life  at  which  it  is  most  frequently  met 
with  is  from  thirty  to  fifty.  As  in  the  other  arteries,  aneurism  of  the  femoral 
is  most  common  in  the  laboring  classes,  particularly  in  those  persons  who 
are  subject  to  severe  muscular  exertion  of  the  lower  extremities,  causing  a 
sudden  strain  upon  the  vessel.  Instances  have  been  observed  in  which  each 
femoral  artery  was  simultaneously  affected  with  aneurism,  and  it  occasionally 
happens  that  the  same  vessel  has  two  such  tumors  connected  with  it. 

The  femoral  artery  is  not  equally  subject  to  aneurism  in  all  parts  of  its 
extent.  The  superior  third  suffers  more  frequently  than  the  rest  of  the  ves- 
sel, and  external  aneurism  occurs  here  much  oftener  than  in  any  other  artery, 
except  the  popliteal.  Sailors  are  said  to  be  particularly  liable  to  the  disease 
in  this  situation,  owing,  as  Mr.  Crisp  supposes,  to  the  violent  flexion  and 
extension  of  the  thigh  which  they  are  obliged  to  make  in  mounting  the  rig- 
ging and  performing  other  labors  on  ship-board.  I  have  never  seen  an  in- 
stance of  spontaneous  aneurism  in  the  lower  third  of  the  thigh,  and  general 
experience  concurs  in  declaring  that  such  an  occurrence  is  extremely  uncom- 
mon. In  some  of  the  published  cases,  the  disease  is  described  as  having 
been  femoro-popliteal,  a  term  evidently  intended  to  convey  the  idea  that  the 
lesion  involved  both  the  terminal  portion  of  the  femoral  and  the  incipient 
portion  of  the  popliteal. 

Diagnosis. — The  diagnosis  of  femoral  aneurism,  although  generally  easy, 
is  sometimes  involved  in  so  much  obscurity  as  to  cause  not  a  little  perplexity. 
This  is  more  especially  the  case  when  the  tumor  is  seated  along  the  middle 
or  lower  third  of  the  thigh,  where  the  artery  is  tightly  bound  down  by  the 
muscles  and  aponeuroses.  Abscesses  and  various  morbid  growths,  solid, 
semi-solid,  or  fluid,  and  malignant  and  non-malignant,  are  the  affections  with 
which  it  is  most  liable  to  be  confounded  ;  and  it  behooves  the  surgeon,  in 
every  case  of  doubt,  to  institute  the  most  careful  and  thorough  examination 
before  he  expresses  an  opinion  in  regard  to  its  character,  or  permits  himself 
to  engage  in  any  operative  procedures  for  its  relief.  The  best  diagnostic, 
unquestionably,  is  the  effect  which  compression  of  the  femoral  artery  exerts 
upon  the  tumor,  when  it  is  situated  some  distance  below  Poupart's  ligament, 
or  of  the  ileo-femoral,  when  it  occupies  the  superior  part  of  the  thigh.  If 
the  tumor  be  aneurismal,  the  compression  will  not  only  arrest  its  pulsation, 
thrill,  and  bellows'  sound,  but,  while  it  is  being  kept  up,  it  will  enable  the 
surgeon  to  squeeze  out  its  contents,  and  thus  greatly  diminish  its  volume, 
circumstances  which  cannot  possibly  occur  when  the  swelling  is  of  a  non- 
aneurismal  character,  whatever  may  be  its  structure  or  consistence.  The 
exploring  needle  is  only  to  be  used  in  cases  not  admitting  of  discrimination 
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by  the  method  here  suggested,  and  then  it  should  be  so  fine  as  not  to  cause 
hemorrhage  or  excite  inflammation. 

The  femoral  artery,  in  the  upper  portion  of  its  extent,  is  sometimes  pro- 
truded forward  by  a  synovial  burse,  situated  behind  the  psoas  muscle,  just 
below  Poupart's  ligament,  especially  when  the  pouch  is  inflamed  and  much 
distended,  in  which  case  it  will  probably  receive  an  impulse  from  the  vessel, 
so  as  to  cause  the  swelling  to  simulate  aneurism.  The  proper  way  to  deter- 
mine the  diagnosis  is  to  flex  the  thigh  upon  the  pelvis,  a  procedure  which, 
by  taking  off  the  tension  of  the  muscle,  puts  a  stop  to  the  pulsation  of  the 
tumor,  and  thus  reveals  the  true  nature  of  the  disease. 

A  number  of  lymphatic  ganglions  lie  in  the  upper  part  of  the  thigh,  imme- 
diately upon  and  around  the  femoral  artery.  Enlargement  of  these  glands 
has  been  mistaken  for  aneurism,  and,  conversely,  aneurism  for  enlargement 
of  the  glands ;  but  the  history  of  the  case  and  a  careful  examination  of  the 
parts  will  generally  promptly  clear  up  the  diagnosis. 

Psoas  abscess  occasionally  points  below  Poupart's  ligament,  and  might  be 
mistaken,  by  a  careless  observer,  for  aneurism  of  this  vessel,  or  of  the  ex- 
ternal iliac.  The  best  diagnostic  signs  are  the  want  of  pulsation,  the  soft 
and  fluctuating  character  of  the  swelling,  the  absence  of  discoloration  of  the 
skin,  and  our  ability  to  efface  the  swelling  almost  entirely,  when  the  patient 
lies  on  his  back  with  the  thigh  and  pelvis  a  good  deal  elevated.  Moreover, 
if  there  is  pus,  a  drop  will  be  sure  to  follow  the  withdrawal  of  the  exploring 
needle. 

Progress. — The  course  of  the  aneurism  is  variable.  When  it  is  situated 
high  up,  it  is  liable,  in  its  progress,  to  extend  upwards,  and  to  project  at 
length  beneath  Poupart's  ligament  into  the  pelvic  cavity.  When,  on  the 
other  hand,  it  involves  the  inferior  portion  of  the  artery,  it  may  pass  down 
into  the  ham,  and  so  simulate  popliteal  aneurism.  The  swelling  usually  in- 
creases rather  rapidly,  and,  in  time,  often  spreads  over  a  large  space,  diffus- 
ing itself,  in  fact,  widely,  in  consequence  of  the  giving  way  of  the  two  inner 
tunics  of  the  artery.  When  this  is  the  case,  the  limb  below  the  seat  of  the 
tumor  becomes  greatly  enlarged  and  cedematous,  from  obstruction  to  the 
return  of  the  venous  blood,  and  the  patient  constantly  complains  of  stiff- 
ness, pain,  and  numbness  in  it,  extending  generally  as  low  down  as  the  feet 
and  toes.  In  the  more  advanced  stages  of  the  disease,  progression  becomes 
difficult  and  finally  impracticable,  the  whole  limb  feeling  like  a  dead,  heavy 
mass.  A  spontaneous  cure  occasionally  occurs ;  but  most  commonly  the 
disease  goes  on  from  bad  to  worse,  until  life  is  destroyed  by  gangrene,  exces- 
sive suppuration,  hemorrhage,  or  constitutional  irritation. 

Treatment. — The  treatment  of  aneurism  of  the  femoral  artery  may,  I  think, 
generally  be  successfully  conducted  by  compression,  especially  now  that  our 
means  of  applying  and  regulating  it  are  so  much  better  understood  than 
formerly.  The  compression  may  be  made  either  with  the  finger  or  by  means 
of  one  of  the  numerous  mechanical  contrivances  now  before  the  profession.  In 
the  case  of  a  negress,  aged  thirty-two,  who  was  under  the  joint  care  of  my  son 
and  myself,  last  summer,  on  account  of  a  large  aneurism  of  the  upper  third 
of  the  femoral  artery,  the  assistants  succeeded  in  effecting  complete  solidifica- 
tion of  the  contents  of  the  sac  in  forty-six  hours,  by  digital  compression  alone. 
The  tumor  progressed  most  favorably,  and  in  less  than  three  weeks  after  the 
operation,  the  woman  was  able  to  walk  about  the  house.  In  this  case,  re- 
ferred to  in  a  previous  section,  there  was  not  more  than  an  inch  of  space 
between  the  aneurismal  sac  and  Poupart's  ligament,  in  consequence  of  which 
the  compression  was  obliged  to  be  applied  to  the  iliac  artery  as  it  passed 
over  the  brim  of  the  pelvis.  Several  instances  of  an  equally  gratifying 
termination  have  followed  this  treatment  in  the  hands  of  other  surgeons. 

When  compression  is  inapplicable,  the  only  resource  of  course  is  deligation 
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of  the  artery  which  supplies  the  tumor  with  blood.  The  operation  is  easily 
done  at  Scarpa's  triangle  when  the  aneurism  occupies  the  middle  or  lower 
third  of  the  femoral  artery,  or  even  when  it  extends  up  to  the  inferior  portion 
of  this  space,  provided  the  coats  of  the  vessel  are  sufficiently  sound  to  beat1 
the  pressure  of  the  ligature.  When  this  is  not  the  case,  or  when  the  tumor 
is  situated  high  up,  near  Poupart's  ligament,  or  projects  beneath  it  partly 
into  the  pelvic  cavity,  the  proper  remedy  will  be  ligation  of  the  external  iliac, 
an  operation  which,  although  not  devoid  of  risk,  has  now  been  performed  so 
often  and  so  successfully  as  to  be  justly  ranked  among  the  established  resources 
of  surgery. 

Mortality. — In  Mr.  Crisp's  66  cases,  above  referred  to,  the  external  iliac 
alone  was  tied  in  43,  and  in  two  others  both  this  artery  and  the  femoral ;  36 
of  the  patients  recovering,  and  10  dying.  Of  the  latter,  three  perished  from 
hemorrhage,  four  from  gangrene  of  the  sac  or  limb,  one  from  tetanus,  one 
from  exhaustion,  and  one  without  any  apparent  cause.  In  12  of  the  cases 
the  femoral  artery  alone  was  tied,  with  a  result  of  9  cures  to  3  deaths.  Am- 
putation was  successfully  employed  in  five  cases ;  in  two,  the  tumor  was 
obliterated  by  compression,  and  in  one  the  disease  spontaneously  disap- 
peared. 

In  the  table  of  Dr.  Norris,  comprising  118  cases  of  ligation  of  the  external 
iliac  artery,  of  which,  however,  97  only  relate  to  aneurism,  85  recovered,  and 
33  died,  three  of  the  former  having  undergone  amputation  of  the  limb  in 
consequence  of  gangrene.  In  4  of  the  97  cases  of  aneurism,  the  disease  ex- 
isted simultaneously  both  in  the  thigh  and  in  the  ham,  and  in  3  of  these  the 
operation  succeeded  in  curing  both  tumors.  A  return  of  pulsation  in  the  sac 
took  place  in  9  cases,  and  hemorrhage  in  14,  of  which  7  proved  fatal,  and  7 
recovered.  In  10  cases  the  tumor  suppurated  after  the  operation,  although 
they  all  ultimately  did  well.  Gangrene  of  the  limb  occurred  in  16  cases  out 
of  the  118,  of  which  12  died.  In  two  instances  the  peritoneum  was  wounded, 
but  both  patients  recovered. 

Finally,  a  number  of  cases  of  femoral  aneurism  have  been  recorded  in 
which  a  cure  was  effected  simply  by  refrigerant  applications  to  the  tumor, 
aided  by  steady  compression  with  the  bandage,  strict  recumbency,  and  an 
abstemious  regimen.  This  treatment  has  occasionally  succeeded  both  in  the 
spontaneous  and  traumatic  form  of  the  disease. 

ANEURISM  OF  THE  POPLITEAL  ARTERY. 

The  extraordinary  frequency  of  aneurism  of  the  popliteal  artery  has  long 
been  familiar  to  pathologists  and  surgeons.  With  the  exception  of  the 
thoracic  portion  of  the  aorta,  there  is  no  artery  in  the  body  which  is  so 
often  the  subject  of  this  disease.  The  table  of  Mr.  Crisp,  already  so  fre- 
quently referred  to,  comprises  an  analysis  of  551  cases  of  spontaneous  aneu- 
rism, of  which  137  occurred  in  the  vessel  under  consideration,  the  thoracic 
aorta  suffering  175  times.  Three  circumstances  seem  to  serve  to  establish 
this  extraordinary  liability  to  aneurism  on  the  part  of  this  artery;  one  is  its 
extreme  proneness  to  ossific  and  fatty  degeneration,  another,  the  curve  which 
it  forms  behind  the  knee,  and  the  third,  the  frequent,  sudden,  and  forcible 
extension  to  which  it  is  so  constantly  exposed  in  the  various  movements  of 
the  lower  extremity. 

Age  and  Sex. — Popliteal  aneurism  occasionally  occurs  at  a  comparatively 
early  age,  a  number  of  cases  having  been  observed  in  which  it  took  place 
before  the  twenty-fifth  year.  Mr.  Syme  has  related  one  in  a  child  of  seven 
years.  The  great  majority  of  instances,  however,  are  met  with  between  thirty 
and  fifty.  Both  sides  seem  to  suffer  nearly  in  an  equal  degree,  and  both  are 
occasionally  affected  simultaneously,  or  successively,  as  I  have  myself  wit- 
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nessed  in  several  individuals.  The  disease  is  almost  peculiar  to  men.  In 
Mr.  Crisp's  cases,  137  in  number,  133  occurred  in  males,  and  only  4  in 
females.  No  occupation  is  exempt  from  aneurism  of  the  popliteal  artery, 
but  the  statistics  which  have  been  published  upon  the  subject  conclusively 
show  that  the  laboring  classes,  especially  soldiers,  sailors,  bargemen,  and 
porters,  who  are  in  the  constant  habit  of  making  long-continued  and  violent 
exertions  of  the  muscles  of  the  lower  extremities,  are  more  obnoxious  to  it 
than  any  other.  The  idea,  first  broached  by  Morgagni,  that  postilions  and 
coachmen  are  particularly  prone  to  popliteal  aneurism,  has  been  proved  to  be 
erroneous. 

Diagnosis. — Aneurism  of  the  popliteal  artery  is  probably  produced  in  most 
cases  by  a  sudden  and  violent  sprain  or  twist  of  this  vessel  while  its  coats  are 
in  a  state  of  osseous  degeneration,  and  consequently  deprived  of  their  elas- 
ticity, by  which  they  are  prevented  from  following  the  various  movements  of 
the  leg  with  their  accustomed  freedom,  a  sudden  rupture  being  thus  induced, 
of  which  the  patient  is  himself  often  made  conscious,  either  by  his  feeling,  or 
by  a  kind  of  snapping  noise.  The  tumor,  being  at  first  quite  small,  generally 
escapes  attention  until  it  has  acquired  a  considerable  bulk,  as,  from  the  great 
depth  at  which  the  artery  is  situated,  and  the  unyielding  nature  of  the  parts 
in  the  ham,  it  takes  some  time  for  it  to  reach  the  level  of  the  surrounding 
surface,  or  to  exhibit  to  the  eye  the  characters  of  a  distinct  swelling.  A 
careful  examination,  however,  will  always  enable  us,  even  at  an  early  period, 
to  arrive  at  a  satisfactory  conclusion  respecting  the  nature  of  the  case,  except, 
perhaps,  in  very  fat  subjects.  The  tumor  will  be  found  to  throb  synchron- 
ously with  the  artery  in  the  groin,  and,  by  grasping  it  firmly  between  the 
thumb  and  finger,  it  may  readily  be  pushed  about  in  the  hollow  between  the 
tendons  of  the  flexor  muscles,  feeling  like  an  elastic,  circumscribed  knob, 
which  is  easily  diminished  by  pressure,  but  immediately  regains  its  former 
size  when  the  pressure  is  removed.  As  the  disease  progresses,  the  sac  in- 
creases in  volume,  and  encroaches  more  and  more  upon  the  popliteal  space, 
pushing  aside  the  soft  parts,  compressing  the  popliteal  vein  and  nerve,  and 
interfering  seriously  with  the  movements  of  the  limb.  The  leg  is  habitually 
bent  at  an  obtuse  angle  with  the  thigh,  and  all  efforts  to  straighten  it  prove 
abortive;  it  is  the  seat  of  constant  aching  pains,  with  a  sense  of  numbness  or 
tingling;  its  temperature  is  notably  diminished,  and  its  subcutaneous  cellular 
tissue,  owing  to  the  obstruction  to  the  return  of  the  venous  blood,  is  loaded 
with  serum,  or  serum  and  lymph,  giving  the  surface  a  glossy,  shining  appear- 
ance, and  causing  it  to  pit  under  pressure.  The  ear  and  the  hand  readily 
detect  the  characteristic  thrill  and  bellows'  sound. 

Aneurism  of  the  popliteal  region  is  liable  to  be  confounded  with  other 
tumors,  and  we  read  of  cases  in  which  the  sac  was  laid  open  under  the 
impression  that  the  disease  was  not  arterial.  The  lesions  for  which  it  is 
most  apt  to  be  mistaken  are  abscesses,  solid  and  fatty  growths,  and  synovial 
burses. 

Abscess  of  the  ham  is  of  very  uncommon  occurrence,  and  is  in  general 
easily  distinguished  by  the  history  of  the  case,  its  inflammatory  character,  by 
the  absence  of  pulsation,  by  the  presence  of  fluctuation,  especially  when  the 
matter  is  considerable  in  quantity,  and  by  our  inability  to  produce  any  change 
in  the  volume  of  the  swelling  by  compression  of  the  femoral  artery  high  up 
in  the  thigh.  When  any  doubt  exists,  a  small  exploring-needle,  carefully 
inserted  into  the  tumor,  will  readily  determine  the  diagnosis. 

Solid  growths,  of  various  kinds,  benign  and  malignant,  are  liable  to  form 
in  the  popliteal  region,  and  might  be  mistaken  for  aneurism,  especially  by  a 
careless  and  inexperienced  surgeon.  The  fact  that  such  tumors  are  usually 
stealthy  in  their  origin,  tardy  in  their  development,  firm  in  their  consistence, 


800  DISEASES    AND    INJURIES    OF    THE    ARTERIES. 

and  free  from  pulsation,  will  always  readily  distinguish  them  from  aneurism 
of  the  popliteal  artery. 

A  synovial  burse  is  occasionally  developed  in  this  space,  but  the  occur- 
rence is  rare,  and  it  would  be  difficult  to  imagine  how  such  a  growth  as  this 
should  ever  be  confounded  with  an  aneurism  in  this  region.  In  the  Louis- 
ville Medical  Review,  a  case  of  this  affection  is  reported  by  Dr.  S.  W.  Gross, 
in  which  the  largest  tumor  of  this  description  that  I  have  ever  seen,  occur- 
ring in  a  man,  aged  twenty-nine  years,  was  readily  diagnosticated  by  the 
exploring-needle,  although  its  history — especially  the  absence  of  pain  and 
pulsation,  its  non-interference  with  the  patient's  occupation,  and  the  pre- 
servation of  the  natural  appearance  of  the  leg  below  the  knee — had  been 
sufficiently  denotive  of  its  true  nature  without  any  expedient  of  this  sort. 

Progress. — Aneurism  of  the  popliteal  artery  may  remain  circumscribed  for 
a  considerable  length  of  time ;  but,  in  general,  it  becomes  soon  diffused,  and 
by  its  pressure  upon  the  surrounding  structures  causes  not  only  great  pain 
and  swelling  in  the  leg  below  the  knee,  but  a  tendency  to  mortification  by 
cutting  off  the  nervous  and  vascular  supplies.  Such  a  termination,  in  fact, 
is  almost  inevitable  if  the  case  be  permitted  to  proceed  unchecked.  Some- 
times a  spontaneous  cure  occurs,  probably  in  consequence  of  the  pressure  of 
the  tumor  upon  the  artery,  thereby  arresting  the  circulation  in  the  sac. 
Professor  Pancoast,  some  years  ago,  had  a  case  of  popliteal  aneurism  upon 
which  he  had  intended  to  operate  the  next  day ;  but  when  he  got  to  his 
patient's  room,  he  found  that  all  pulsation  in  the  tumor  had  ceased,  and  the 
man  gradually  recovered  without  any  farther  trouble.  Occasionally  the 
tumor  opens  into  the  knee-joint. 

Treatment. — The  treatment  of  popliteal  aneurism  was,  until  recently, 
usually  conducted  by  deligation  of  the  femoral  artery  in  the  superior  third  of 
the  thigh,  according  to  the  method  of  Hunter,  first  practised  in  1785.  Since 
1840  numerous  instances  have  been  cured  by  compression,  and  so  gratifying 
has  been  the  result  of  this  procedure  that  the  old  operation  is  likely,  before 
long,  to  become  almost  obsolete.  In  a  case  recently  communicated  to  me  by 
Professor  Blackmail,  of  Cincinnati,  that  gentleman  succeeded  in  arresting 
completely  the  pulsation  in  a  popliteal  aneurism  by  digital  compression  for 
two  hours,  after  the  failure  of  various  other  methods. 

Forced  flexion,  described  at  page  754,  is  particularly  applicable  to  aneu- 
rism of  the  ham,  and  always  deserves  a  fair  trial  provided  the  tumor  is  not 
so  large  as  to  encroach  seriously  upon  the  structures  of  the  joint  or  to 
threaten  to  burst  into  its  interior. 

Mortality. — The  mortality  from  the  operation  for  popliteal  aneurism  by 
the  Hunterian  method  would  seem  to  be  variable.  In  the  table  of  Dr. 
Norris,  comprising  a  list  of  188  cases  of  aneurism  for  which  the  femoral 
artery  was  tied,  142  were  cured,  and  46  died.  It  is  proper,  however,  to  add 
that  the  ligation  in  33  of  the  cases  was  performed  for  other  purposes  than 
aneurism  of  the  popliteal  artery.  The  table  of  Mr.  Crisp  furnishes  110  cases, 
operated  upon  by  the  Hunterian  method,  of  which  91  recovered  completely, 
7  required  amputation  after  the  use  of  the  ligature,  and  12  died.  Of  the  11 
cases  of  double  popliteal  aneurism  comprised  in  it,  all  were  cured;  10  by 
ligature,  and  one  by  compression.  The  greatest  cause  of  the  mortality 
after  the  ligation  of  the  femoral  artery  is  gangrene  of  the  leg. 

Traumatic  aneurism  of  the  ham  is  unusual.  Cases  have  occurred  where 
it  was  occasioned  by  a  sabre  wound,  a  musket  ball,  or  the  sharp  end  of 
a  piece  of  bone  in  fracture  of  the  femur  above  the  condyles.  A  few  cases 
are  also  recorded  of  arterio-venous  aneurism  in  this  situation,  in  consequence 
of  ulceration  establishing  an  interchange  of  blood  between  the  popliteal 
artery  and  vein. 
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Spontaneous  aneurism  of  the  arteries  of  the  leg  is  almost  unknown.  The 
traumatic  form  of  the  disease,  however,  is  occasionally  met  with,  and  there 
are  few  cases  in  surgery  more  difficult  to  manage,  especially  when  the  lesion 
involves  the  posterior  tibial  artery,  owing  to  the  great  depth  at  which  this 
vessel  is  situated,  and  the  confused  condition  of  the  parts  in  consequence  of 
the  extravasated  blood.  The  proper  remedy,  of  course,  is  free  exposure  of 
the  affected  vessel,  removal  of  the  coagula,  and  ligation  of  both  ends.  To 
accomplish  this  to  the  best  advantage,  often  involves  great  coolness  on  the 
part  of  the  operator,  and  an  unusual  amount  of  anatomical  knowledge  and 
dexterity.  During  the  operation,  the  iliac  artery  should  be  compressed  at 
the  brim  of  the  pelvis,  or  a  tourniquet  be  applied  round  the  upper  part  of 
the  thigh.  Without  such  precaution,  the  hemorrhage  might  be  frightfully 
profuse. 

Injuries  of  the  arteries  of  the  foot  are  often  followed  by  troublesome 
hemorrhage,  which  may  eventually  become  quite  exhausting.  Cases  of  this 
kind  are,  more  than  almost  any  other  in  surgery,  a  stumbling-block  to  men 
ignorant  of  surgical  anatomy,  and  it  is  not  going  too  far  to  say  that  they  are 
also,  at  times,  exceedingly  perplexing  to  the  educated  practitioner,  annoying, 
fretting,  and  worrying  him  until  his  patience  is  nearly  exhausted.  The  ar- 
rangement of  the  arteries  in  the  sole  of  the  foot  is  very  similar  to  that  of  the 
palm  of  the  hand  ;  the  anastomosis  between  the  plantar  arteries  is  very  exten- 
sive, and  hence  when  these  vessels  are  wounded  it  often  becomes  extremely 
difficult  to  arrest  the  flow  of  blood  permanently  without  the  use  of  the  knife 
and  ligature.  It  might  be  supposed,  at  first  sight,  that  well-regulated,  syste- 
matic compression  would  put  an  effectual  stop,  in  most  cases,  to  the  hemor- 
rhage, but  this,  it  is  well  known,  is  not  the  fact.  It  arrests  the  bleeding 
temporarily,  and  that  is  all.  If  an  occasional  exception  occurs,  it  is  an 
exceptiou  merely,  nothing  more.  The  rule  is  that  the  plantar  arteries,  when 
divided,  will  continue  to  bleed  until  they  are  secured  by  ligature.  Why, 
then,  not  ligate  them  at  once,  without  waiting  until  the  patient  is  blanched 
and  exhausted  by  the  loss  of  blood,  in  the  vain  hope  that  compression  may 
eventually  stop  it  ?  That  this  is  the  proper  course  of  procedure,  is  unques- 
tionable ;  the  only  objection  to  it  is  the  extensive  wound  which  we  may  be 
obliged  to  make  in  order  to  bring  the  bleeding  vessel  fully  into  view,  so  as 
to  enable  us  to  apply  the  ligature.  Still,  as  this  must  generally  be  done, 
sooner  or  later,  in  every  case,  we  cannot  too  strongly  insist  upon  its  being 
done  as  early  as  possible  after  the  infliction  of  the  injury.  In  making  the 
necessary  incisions,  care  must,  of  course,  be  taken  not  to  disturb  any  import- 
ant structures ;  and  in  every  instance  the  golden  rule  must  be  observed,  to 
tie  each  end  of  the  bleeding  vessel,  lest  the  hemorrhage  should  continue 
through  the  recurrent  branches. 

It  has  been  proposed  in  these  cases  to  cut  down  upon  and  tie  the  principal 
arteries  of  the  leg,  and  we  read  of  instances  in  which  even  the  great  trunk 
of  the  thigh  was  ligated  for  such  a  purpose.  Such  a  procedure  cannot  be 
too  strongly  condemned,  as  being  contrary  both  to  common  sense,  anatomical 
knowledge,  and  sound  experience.  The  experiment  of  tying  both  the  tibial 
arteries  has  been  tried  again  and  again  under  such  circumstances,  and  the 
almost  invariable  effect  has  been  complete  failure ;  as  might,  indeed,  have 
been  anticipated  from  a  careful  study  of  the  disposition  of  the  arteries  of  the 
foot. 

Notwithstanding  the  somewhat  pointed  manner  in  which  I  have  here  spoken 
against  compression  in  hemorrhage  of  the  plantar  arteries,  it  is  but  proper 
to  add  that  I  have  seen  this  very  method  occasionally  put  a  most  prompt  and 
yol.  I. — 51 
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effectual  stop  to  the  flow  of  blood.  I  recollect  distinctly  the  case  of  a  little 
girl,  which  came  under  my  observation  many  years  ago,  where  I  succeeded, 
by  a  single  dressing,  in  arresting  an  exhausting  and  daily  recurring  hemor- 
rhage of  upwards  of  a  month's  duration.  A  graduated  compress  placed 
over  the  orifice  of  the  bleeding  vessel,  and  confined  by  a  roller  extending 
from  the  toes  upwards,  aided  by  elevation  of  the  leg  and  cold  applications, 
constituted,  as  it  always  should  when  such  a  procedure  is  adopted,  the  means 
employed  on  the  occasion. 

Sometimes  we  may  advantageously  resort  to  the  expedient  of  compressing 
the  anterior  and  posterior  tibial  arteries  by  means  of  two  corks,  placed  directly 
over  the  vessels,  opposite  the  malleoli,  and  bound  down  firmly  by  a  suitable 
bandage,  passed  around  the  foot  and  leg  in  the  form  of  a  figure  8.  The 
corks  should  each  be  wrapped  up  in  a  bit  of  patent  lint,  and  should  be  at 
least  three-quarters  of  an  inch  in  length,  and  of  proportionate  thickness  and 
breadth,  otherwise  it  will  be  difficult  to  make  them  retain  their  proper  posi- 
tion. When  the  compression  is  obliged  to  be  made  with  great  firmness,  it 
may  be  well,  in  order  to  defend  the  soft  parts,  to  extend  a  piece  of  sheet-lead 
across  the  limb  under  the  bandage. 


SECT.  VIII. — OPERATIONS  ON  THE  ARTERIES. 
LIGATION  OF  THE  INNOMINATE  OR  BRACHIOCEPHALIC. 

Although  the  innominate  may  easily  be  exposed  on  the  dead  subject,  as 
was  shown  by  Dr.  George  McClellan  as  early  as  1820,  by  a  linear  incision 
carried  vertically  down  in  front  of  the  trachea,  without  dividing  any  of  the 
cervical  muscles,  yet  I  believe  that  such  a  plan  would  be  ill  suited  to  the  pur- 
pose when  there  is  a  large  tumor  pressing  upon  and  displacing  the  parts 
which  environ  this  vessel.  The  operator  must  have  ample  room,  and  it  will 
not,  I  presume,  materially  affect  the  issue  of  the  case  whether  a  little  more 
or  a  little  less  tissue  is  cut.  The  plan  suggested  by  Dr.  Mott,  in  his  cele- 
brated case,  is,  on  the  whole,  it  seems  to  me,  the  one  best  adapted  for  obtain- 
ing ready  access  to  this  artery,  and  is  that  which  I  should  myself  follow  if  I 
were  called  upon  to  secure  the  innominate  for  the  cure  of  aneurism.  The 
incision  resembles,  in  outline,  the  shape  of  the  letter  \_,  the  horizontal  limb 
corresponding  with  the  upper  border  of  the  clavicle  and  sternum,  and  the 
vertical  with  the  inner  margin  of  the  sterno-cleido-mastoid  muscle,  each 
being  about  three  inches  in  length.  The  lower  incision  extends  as  far  in- 
wards as  the  centre  of  the  trachea.  The  triangular  flap  thus  mapped  off, 
embracing  the  skin  and  platysma-myoid,  being  dissected  up,  the  sterno- 
cleido-mastoid,  sterno-hyoid,  and  sterno-thyroid  muscles  are  respectively 
separated  upon  a  director  from  their  inferior  connections  and  turned  out  of 
the  way.  A  layer  of  the  deep  cervical  fascia  is  now  cautiously  pinched  up 
and  divided,  when,  by  a  little  scratching  with  the  finger-nail,  the  handle  of  the 
scalpel,  or  the  end  of  a  probe,  the  carotid  will  be  brought  into  view  a  few 
lines  above  the  top  of  the  sternum,  accompanied  by  the  jugular  vein  and 
pneumogastric  nerve.  Taking  this  vessel  as  his  guide,  the  surgeon  can 
easily  trace  the  course  of  the  innominate  downwards  towards  the  heart,  and 
isolate  it  from  its  associate  vein.  The  ligature,  when  the  case  admits  of  it, 
should  be  applied  about  the  middle  of  the  vessel,  the  needle  being  carried 
around  it  from  left  to  right  and  from  behind  forwards. 

In  performing  this  operation,  it  should  be  remembered  that  this  artery  is 
only  about  sixteen  lines  in  length ;  that  it  rests  upon  the  trachea,  which  it 
crosses  somewhat  obliquely  at  the  base  of  the  neck  ;  that  the  middle  thyroid 
veins,  and  sometimes  the  middle  thyroid  artery,  run  along  its  inner  side ; 
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and  that  on  the  right  side,  and  on  a  plane  anterior  to  it,  is  the  innominate 
vein,  the  two  vessels  being  intimately  united  together  by  cellular  substance, 
and  in  close  relation  behind  with  the  pneumogastric  and  phrenic  nerves,  the 
latter  lying  external  to  the  former.  The  top  of  the  pleura  is  a  little  inferior 
and  external  to  the  artery,  and  might,  unless  great  caution  is  used,  be  easily 
wounded.  The  middle  thyroid  artery  is  sometimes  given  off  by  the  innomi- 
nate on  its  tracheal  aspect,  and  should  be  looked  for  in  isolating  the  vessel, 
as  its  division  might  be  followed  by  annoying  hemorrhage. 

LIGATION  OF  THE  COMMON  CAROTID. 

To  Mr.  Abernethy  is  usually,  but  erroneously,  ascribed  the  merit  of  having 
first  tied  the  common  carotid.  From  some  remarks  of  Hebenstreit,  it  ap- 
pears pretty  certain  that  the  operation  had  been  performed  some  time  pre- 
viously by  a  surgeon  during  the  extirpation  of  a  scirrhous  tumor  of  the  neck, 
in  which  he  accidentally  divided  this  vessel,  and  immediately  surrounded  it 
with  a  ligature,  the  patient  soon  recovering.  The  English  surgeon  did  not 
ligate  the  artery  until  1798;  the  case  was  one  of  wound  of  the  internal 
carotid,  and  the  man  died  in  thirty  hours.  The  first  operation  that  was  per- 
formed upon  it  for  carotid  aneurism  was  by  Sir  Astley  Cooper,  in  1805,  and 
was  unsuccessful,  the  case  terminating  fatally  on  the  nineteenth  day.  Three 
years  subsequently,  he  ligated  the  vessel  again,  and  now  with  a  happy  result. 

There  are  two  points  of  the  neck  at  which  the  common  carotid  may  be  tied, 
the  place  of  election  being  regulated  by  the  circumstances  of  the  particular 
case.  These  are  the  upper  and  inferior  cervical  regions,  and  it  will  be  well, 
in  every  instance  before  the  operation  is  begun,  to  recall  to  mind  the  more 
important  anatomical  relations  of  the  parts,  otherwise  serious  blunders  may 
arise,  such,  for  example,  as  tying  the  omo-hyoid  muscle  or  jugular  vein 
instead  of  the  artery,  or  including  along  with  the  artery  the  vessel  just  named, 
or  some  important  nerve,  as  the  pneumogastric,  sympathetic,  or  laryngeal. 
As  the  artery  proceeds  upwards,  it  is  overlapped  by  the  sterno-mastoid, 
sterno-hyoid,  and  sterno-thyroid  muscles,  and  crossed  by  the  omo-hyoid 
towards  its  superior  extremity.  Running  down  in  front  of  its  sheath  is  the 
descending  branch  of  the  ninth  pair  of  nerves,  a  little,  thread-like  filament, 
easily  recognized  by  its  whitish  appearance,  while  within  the  sheath  are,  on 
the  external  side  of  the  artery,  the  internal  jugular  vein,  and  behind  and  be- 
tween them  the  pneumogastric  nerve,  the  sympathetic  and  recurrent  nerves 
being  posterior  to  the  sheath.  These  relations  are  very  intimate,  and  hence 
the  most  cautious  procedure  is  necessary  in  isolating  the  parts  previously  to 
the  application  of  the  ligature.  The  embarrassment  is  often  immensely 
increased  by  the  manner  in  which  the  artery  is  overlapped  by  the  jugular 
vein,  which  occasionally,  though  less  frequently  than  is  generally  supposed, 
swells  out  enormously  during  every  effort  at  expiration,  so  as  to  obscure  the 
vessel  and  render  its  ligation  extremely  difficult.  The  best  way  of  remedying 
this  is  to  request  an  assistant  to  compress  the  vein  both  at  the  upper  and 
lower  angle  of  the  wound,  the  blood  having  been  previously  pressed  out  of  it. 

The  common  carotid,  on  the  right  side,  is  sometimes  absent,  its  place  being 
supplied  by  two  trunks,  which,  arising  separately  from  the  arch  of  the  aorta, 
ascend  along  the  neck,  assuming  the  office  of  the  external  and  internal  carotid. 
When  this  arrangement  exists,  which,  however,  is  extremely  rare,  the  order 
of  origin  of  the  branches  of  the  aorta  is  as  follows:  the  right  subclavian, 
right  external  carotid,  right  internal  carotid,  left  common  carotid,  and  left 
subclavian.  It  should  also  be  borne  in  mind  that  the  common  carotid  may, 
on  the  one  hand,  bifurcate  very  low  down,  not  perhaps  reaching  as  high  up 
as  the  inferior  border  of  the  thyroid  cartilage,  and,  on  the  other  hand,  it  may 
not  separate  into  its  terminal  divisions  until  it  gets  to  the  angle  of  the  jaw. 
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Lastly,  it  may  be  crossed  in  front  by  the  inferior  thyroid  artery,  lie  upon  the 
vertebral  artery  as  this  vessel  passes  along  the  spine,  and  include  in  its  sheath 
the  descending  branch  of  the  ninth  pair  of  nerves. 

In  ligating  the  carotid,  the  patient  should  be  recumbent,  with  the  head 
inclined  to  the  opposite  side,  and  well  supported  by  pillows,  the  shoulders 
being  at  the  same  time  somewhat  raised,  in  order  to  place  the  neck  in  a 
proper  horizontal  position.  If  he  do  not  desire  to  take  chloroform,  he  may 
sit  on  a  chair,  the  head  resting  against  the  breast  of  an  assistant. 

In  the  lower  part  of  the  neck  the  artery  may  be  exposed  by  making  an 
incision,  from  two  and  a  half  to  three  inches  in  length,  along  the  inner  border 
of  the  sterno-cleido-mastoid  muscle,  commencing  just  above  the  clavicle. 
The  skin  and  platysma-myoid  muscle  being  divided,  a  portion  of  the  cervical 
fascia  is  pinched  up  with  the  forceps,  and  opened  transversely  to  an  extent 
large  enough  to  admit  a  grooved  director,  upon  which  the  membrane  is  then 
slit  up  and  down  nearly  to  the  length  of  the  outer  incision.  Two  retractors 
are  now  inserted  into  the  wound,  one  being  used  to  draw  the  sterno-cleido- 
mastoid  muscle  outward,  and  the  other  to  draw  the  sterno-thyroid  inwards 
towards  the  trachea.  The  sheath  of  the  artery  being  thus  exposed,  a  little 
piece  of  it  is  now  raised  with  the  forceps,  and  divided  horizontally,  when,  the 
director  being  introduced,  it  is  slit  open  so  as  to  denude  the  artery  to  a  small 
extent,  and  enable  the  operator  to  isolate  it  from  the  jugular  vein  and  the 
pneumogastric  nerve,  the  ligature  being  passed  from  without  inwards.  Gene- 
rally a  small  subcutaneous  vein  will  be  found  passing  along  the  line  of  inci- 
sion, communicating  above  with  the  facial  vein,  and  below  with  the  thyroid 
plexus.     This  must,  of  course,  be  carefully  avoided. 

The  artery  being  more  easy  of  access  in  the  superior  part  of  the  neck  than 
the  inferior,  this  point  should  always  be  selected,  when  this  is  in  our  power, 
for  ligating  it.  To  expose  the  vessel  in  this  situation,  an  incision  should  he 
carried  along  the  inner  margin  of  the  sterno-cleido-mastoid  muscle,  com- 
mencing a  little  below  the  cricoid  cartilage,  and  reaching  nearly  as  high  up 
as  the  angle  of  the  jaw.  Embracing  the  integuments,  platysma-myoid  mus- 
cle, and  cervical  fascia,  it  will  thus  conduct  the  operator  at  once  down  to  the 

sheath  of  the  vessel,  which  is 
Fig.  260.  then  to  be  opened  in  the  same 

cautious  manner  as  in  the  pre- 
vious case ;  and  the  artery  be- 
ing separated  gently  from  the 
accompanying  structures  is  li- 
gated  by  passing  the  needle 
round  it  from  without  inwards, 
so  as  effectually  to  exclude  the 
jugular  vein.  The  omo-hyoid 
muscle  which  crosses  this  part 
of  the  carotid  must  be  held 
aside  with  a  hook. 

The  annexed  cut,  fig.  260, 
represents  the  common  carotid 
as  being  exposed  by  a  long  in- 
cision, with  a  view  of  showing 
where  it  is  crossed  by  the  omo- 
hyoid muscle. 

When  access  to  the  common 
carotid,  in  the  inferior  part 
of  the  neck,  is  rendered  diffi- 

Ligationofthe  common  carotid.  Cult    Oil     aCCOUnt    of    the    low 
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situation  of  the  tumor,  the  best  plan  is  to  divide  the  sterno-hyoid  and  sterno- 
thyroid muscles,  either  alone,  or  jointly  with  the  inner  portion  of  the  sterno- 
mastoid,  so  as  to  enlarge  the  space  between  the  aneurism  and  the  sternum. 
By  observing  this  precaution,  Mr.  Porter,  of  Dublin,  was  enabled,  in  one 
case,  to  ligate  the  vessel  successfully  within  the  eighth  of  an  inch  of  the 
innominate;  and  examples  of  a  similar  character  have  occurred  in  the 
practice  of  other  surgeons. 

The  carotid  is  sometimes  tied  at  a  very  early  age.  I  recollect  a  case  in 
which  I  assisted  Dr.  McClellan,  where  that  excellent  and  brilliant  operator 
secured  this  vessel  in  a  child  only  five  months  old,  on  account  of  an  immense 
nevus  of  the  upper  part  of  the  face.  I  remember,  also,  that  the  descending 
branch  of  the  ninth  pair  of  nerves  was  divided  on  the  occasion,  as  it  inter- 
fered with  the  passage  of  the  ligature.  No  untoward  symptoms  of  any  kind 
occurred ;  the  tumor  diminished  somewhat  after  the  operation,  but  in  less 
than  a  month  it  was  larger  than  ever. 

Ligation  of  the  common  carotid  is  occasionally  required  on  account  of 
wounds  of  the  neck  involving  the  external  carotid  or  some  of  its  branches. 
The  operation  is  often  embarrassing  in  consequence  of  the  confused  condition 
of  the  parts  from  the  extravasation  of  blood,  and  is,  moreover,  not  always 
successful,  owing  to  the  establishment  of  a  return  current  through  the  internal 
carotid  into  the  external  carotid.  Hence  secondary  hemorrhage,  sometimes 
of  a  very  profuse  character,  is  liable  to  ensue,  necessitating  further  proceed- 
ing, and  that,  perhaps,  at  a  time  when  the  wound  is  in  a  high  state  of  in- 
flammation. In  order  to  avoid  all  this,  Dr.  Gurdon  Buck  has  proposed  the 
simultaneous  ligation  of  the  common  and  internal  carotid  arteries,  and,  in  the 
New  York  Medical  Times  for  November,  1855,  he  has  given  the  particulars 
of  a  case  in  which  the  operation  was  followed  by  the  most  gratifying  results. 

The  common  carotid  artery  has  been  repeatedly  secured  for  wounds,  epi- 
lepsy, and  erectile  and  other  tumors,  as  well  as  for  the  purpose  of  restraining 
hemorrhage  in  operations  upon  and  about  the  jaw,  face,  and  neck.  The 
statistics  of  these  operations  present  points  of  much  interest,  and  they  have 
been  placed  in  a  very  clear  light  by  the  tables  of  Dr.  Norris.  In  30  cases 
in  which  the  artery  was  tied  on  account  of  wounds,  15  recovered,  and  15 
died;  in  16  cases  in  which  it  was  ligated  previously  to,  or  at  the  time  of  the 
extirpation  of  tumors  of  the  jaw,  face,  or  neck,  8  died  ;  in  6  in  which  it  was 
tied  for  the  cure  of  epilepsy,  all  recovered  from  the  effects  of  the  deligation, 
although  in  2  both  vessels  were  secured;  and  in  42  cases  in  which  it  was  tied 
for  the  cure  of  erectile  tumors  and  various  growths  of  the  diploe,  orbit,  neck, 
jaw,  and  maxillary  sinus,  20  were  cured,  13  died,  and  9  recovered  from  the 
effects  of  the  operation  without  being  materially  benefited.  In  upwards  of 
20  of  the  94  cases,  more  or  less  severe  cerebral  symptoms  followed  the  ope- 
ration. 

Dr.  James  R.  Wood,  in  1857,  published  the  details  of  39  cases  in  which 
the  primitive  carotid  was  secured  by  different  surgeons  of  the  city  of  New 
York  for  various  affections,  as  secondary  hemorrhage,  malignant  growths, 
benign  tumors,  epilepsy,  and  aneurism  of  the  branches  of  the  carotid,  with  a 
loss  of  only  six.  Of  these  six  cases,  only  five  were  dissected.  The  cause  of 
death  in  two  was  found  to  be  softening  of  the  brain,  in  one  inflammation  of 
the  jugular  vein,  in  one  pericarditis  with  abscess  in  the  lung  and  liver,  and 
in  one  exhaustion. 

A  number  of  cases  have  been  reported  in  which  both  these  vessels  have 
been  tied,  either  simultaneously  or  after  a  variable  interval.  The  following 
table  affords  a  summary  view  of  nearly  all  the  examples  of  this  kind  that  have 
yet  occurred. 
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6 

Inter- 

Operator. 

"5      tc 

V 

W 

Disease. 

val. 

Result.  1                          Remarks. 

Macgill 

1823  ^ 

F. 

Tumors  of 

Ini-      Vision  destroyed  before  operation,  and 

■a 

both  orbits 

proved      eyes  presenting  a  mass  of  dues 

Mussey 

1827 

<; 

M. 

Anastomo- 

12 days 

Failed  Pulsation  returned  in  tumor,  which  was 

tic  aneurism 

excised  three  weeks  after  second  ope- 

of scalp 

ration. 

Mussey 

28 

Ditto 

28  days 

Re- 
covered 

Miiller 

1831 

41 

Erectile  tu- 
mor 

41  mo. 

Re- 
covered 

Preston 

1831 

51 

M. 

Epilepsy 

84  days 

Failed  Fits  had  existed  for  six  years,  ami  had 

latterly  been  attended  with  palsy  on 

one  side. 

Preston 

Epilepsy 

1  mo. 

Failed 

Convulsions  the  day  after  each  opera- 
tion.    No  material  relief. 

Euhl 

1834 

53 

M. 

Aneurism  of  72  days 

The   second    operation  was   performed 

the  occiput 

during  a  profuse  hemorrhage  of  the 
scalp.  The  first  operation  was  fol- 
lowed by  syncope  and  convulsions. 

Mott 

Disease  of 
parotid 

15  min. 

Died  in 
48  hrs. 

Mott 

Malignant 
polypi 

Several 
months 

Reco- 
vered ? 

Ellis 

1844 

Secondary 

41  days 

Re- 

hemorrhage 

covered 

J.   M.  War- 

1845 

23 

Erectile 

33  days 

Failed  Tumor  occupied  the  mouth,  face,  and 

ren 

tumor 

neck.  Subsequent  excision  of  the 
diseased  structures,  followed  by  cure. 

Hamilton 

18 

Epilepsy 

6  mo. 

Re- 
covered 

Robert 

F. 

Aneurism 

8  mo. 

Re- 
covered 

Blackman 

M. 

Disease  of 
antrum 

21  days 

Re- 
covered 

W.  Parker 

1854 

42 

M. 

Malignant 

disease  of 

nose  &  orbit 

32  days 

Died 

G.  C.E.We- 

1857 

21) 

M. 

Epilepsy 

17  days 

Im-     Disease  bad  existed  five  years  ;  had  no 

ber 

proved       attack  for  seven  days  after  first  ope- 
but  not  i     ration.   No  cerebral  disturbance  after 

cured 

either  operation. 

Of  the  above  cases,  16  in  number,  14  recovered  from  the  effects  of  the 
operation,  and  2  died.  In  Dr.  Mott's  case,  where  both  vessels  were  tied 
almost  simultaneously,  coma  soon  supervened,  and  the  man  died  in  forty-eight 
hours.  In  the  case  of  Dr.  Ellis,  of  Michigan,  the  second  deligation  was  per- 
formed at  an  interval  of  four  days  and  a  half,  on  account  of  secondary  he- 
morrhage consequent  upon  a  gunshot  wound,  and  no  unpleasant  symptoms 
followed,  the  patient  making  an  excellent  recovery.  In  Dr.  Mussey's  case 
twelve  days  intervened  between  the  two  operations,  neither  of  which  was  suc- 
ceeded by  any  accident.  To  Dr.  Macgill,  of  Maryland,  belongs  the  credit 
of  being  the  first  to  tie  both  carotid  arteries  on  the  same  subject. 


LIGATION  OF  THE  EXTERNAL  CAROTID  AND  ITS  BRANCHES. 

The  external  carotid,  extendiug  from  the  superior  border  of  the  thyroid 
cartilage  to  the  neck  of  the  lower  jaw,  is  situated  just  above  its  origin,  in  the 
triangular  space  formed  by  the  omo-hyoid  muscle  below,  the  digastric  above, 
and  the  sterno-mastoid  externally,  immediately  beneath  the  integuments  and 
platysma-myoid;  but  it  soon  sinks  deeper  in,  passing  up  under  cover  of  the 
stylo-hyoid  and  digastric  muscles,  and  is  finally  buried  in  the  substance  of 
the  parotid  gland.  It  is  accompanied  by  two  veins,  and  is  crossed  near  its 
commencement  by  the  hypoglossal  nerve,  and,  in  various  parts  of  its  course, 
by  branches  of  the  external  jugular  and  other  veins.     The  glossopharyngeal 
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nerve  is  interposed  between  this  artery  and  the  internal  carotid,  while  the 
superior  laryngeal  nerve  lies  under  both. 

Deligation  of  the  external  carotid  is  seldom  required  for  anything  else 
than  wounds  and  vascular  growths  about  the  face  and  head.  The  vessel  is 
often  opened  in  attempts  at  suicide,  though  less  frequently  than  is  generally 
imagined;  for  persons  intent  upon  self-destruction  usually  bend  the  neck  so 
far  back  as  to  place  the  artery  beyond  the  reach  of  the  knife.  Some  of  its 
branches  are,  however,  commonly  injured  under  such  circumstances,  especially 
the  superior  thyroid  and  lingual,  and  the  hemorrhage  thus  produced  may  be 
promptly  fatal.  A  ligature  may  be  readily  placed  round  the  external  caro- 
tid, in  the  first  part  of  its  course,  by  carrying  an  incision,  about  two  inches 
and  a  half  in  length,  along  the  inner  edge  of  the  sterno-mastoid  muscle,  com- 
mencing opposite  the  middle  of  the  thyroid  cartilage,  and  terminating  at  the 
angle  of  the  jaw.  The  trunk  of  the  common  carotid  will  guide  the  finger  to 
its  external  division.  The  incision  should  be  made  with  great  care,  lest  vio- 
lence be  done  to  some  of  the  numerous  offsets  of  the  vessel.  The  artery,  as 
it  lies  beneath  the  digastric  and  stylo-hyoid,  is  exposed  with  difficulty ;  the 
incision  must  be  proportionably  large,  and  the  muscles  just  mentioned  must 
be  well  depressed  with  the  retractor. 

The  principal  branches  of  this  artery,  requiring  surgical  consideration,  are 
the  superior  thyroid,  lingual,  facial,  occipital,  and  temporal. 

The  superior  thyroid  artery  is,  as  already  stated,  much  exposed  to  injury 
in  attempts  at  suicide,  and  may,  under  such  circumstances,  be  easily  traced 
simply  by  following  the  wound.  If  it  becomes  necessary  to  ligate  it,  as  is 
sometimes  the  case  in  hypertrophy  of  the  thyroid  gland,  with  a  view  to  dimi- 
nish the  supply  of  blood,  it  may  be  laid  bare  by  making  an  incision  across 
the  upper  part  of  the  neck,  obliquely  downwards  and  outwards  from  the  side 
of  the  hyoid  bone  to  the  edge  of  the  sterno-mastoid  muscle. 

The  lingual  artery  may  be  exposed  in  the  same  manner  as  the  thyroid,  near 
which  it  takes  its  origin ;  its  situation,  however,  is  very  deep,  and  its  rela- 
tions are  so  complicated  that  it  is  generally  better  to  secure  the  external  or 
common  carotid. 

If  the  operation  should  be  deemed  necessary,  it  may  be  performed  as  fol- 
lows, according  to  the  plan  laid  down  by  Mr.  Skey. 

"  The  head  of  the  patient  being  placed  horizontally,  and  the  neck  length- 
ened by  raising  the  chin,  an  incision  of  about  twelve  lines  in  length  should 
be  made  immediately  behind  the  cor- 


ner of  this  bone,  the  outline  of  which 
should  be  distinctly  ascertained  be- 
fore proceeding  to  the  operation : 
the  incision  should  be  directed  down- 
wards and  forwards.  The  skin  and 
platysma  being  divided,  the  fascia  is 
exposed,  which  should  be  also  di- 
vided to  the  length  of  the  external 
wound.  The  facial  vein,  often  of 
considerable  size,  may  be  brought 
into  view  at  the  upper  part  of  the 
wound,  in  its  course  downwards  to 
the  internal  jugular,  and  should  be 
drawn  outwards.  The  remaining 
parts  should  be  torn,  rather  than  cut 
asunder,  passing  transversely  in- 
wards, nearly  parallel  to  the  upper 
edge  of  the  cornu  of  the  os  hyoides, 
when  the  artery  will  be  exposed.    In 


Fig.  261. 


Ligation,  of  the  lingual  artery. 
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Fig.  262. 


passing  the  needle  behind  it,  care  must  be  taken  to  avoid    the  superior 
laryngeal  nerve,  which  descends  nearly  at  right  angles  behind  the  artery." 

The  facial  artery  is  frequently  concerned  in  operations  about  the  neck, 
face,  and  lips,  and  may  be  easily  compressed  with  the  finger  as  it  passes  over 

the  jaw.  If  divided,  it  should  immedi- 
ately be  secured.  When  its  ligation  be- 
comes necessary,  in  case  there  is  no  wound, 
its  pulsation  will  point  out  the  proper 
situation  for  the  incision.  When  it  is  de- 
sired to  secure  it  just  above  its  origin,  the 
incision  should  be  made  as  in  the  opera- 
tion upon  the  lingual,  its  approach  being 
facilitated  by  drawing  the  digastric  strong- 
ly upwards.  The  vessel  is  most  easily 
exposed  and  tied  where  it  lies  over  the  jaw, 
as  in  fig.  262. 

The  occipital  artery  sometimes  requires 
ligating  on  account  of  wounds,  but  its 
depth  in  the  lower  part  of  its  extent  is 
such  as  to  protect  it  generally  from  injury 
involving  the  cervical  region.  On  the 
back  of  the  head,  however,  it  is  not  unfre- 
quently  laid  open,  and  usually  bleeds  very 
freely.  It  may  be  exposed  just  above  its 
origin  by  carrying  an  incision  along  the 
inner  border  of  the  sterno-mastoid  muscle,  in  the  angle  formed  by  it  and  the 
digastric,  the  latter  of  which  must  be  well  drawn  down.  It  is  in  intimate 
relation  here  with  the  hypoglossal  nerve,  which  hooks  round  it  as  it  passes 
forwards  towards  its  destination.  The  artery,  after  emerging  from  the  sple- 
nius  muscle,  on  the  back  of  the  head,  fig.  263,  is  superficial,  its  course  be- 
neath the  scalp  being  denoted  by  its  pulsation. 


\w 

Ligation  of  the  facial  artery. 


Fig.  263. 


Fig.  264. 


Ligation  of  the  occipital  artery. 


Ligation  of  the  temporal  artery. 


The  temporal  artery  is  occasionally  wounded,  and  may  be  secured  immedi- 
ately above  the  zygoma,  by  a  short  vertical  incision,  fig.  264,  embracing  the 
temporal  aponeurosis,  immediately  beneath  which  it  is  situated.  Lower  down, 
the  depth  at  which  it  lies  is  too  great  to  justify  an  attempt  at  ligation. 
Should  it  be  divided  in  this  portion  of  its  extent,  the  best  plan  is  to  tie  the 
external  carotid. 

The  anterior  branch  of  this  vessel  is  the  one  always  selected  in  arterio- 
tomy,  when  it  is  wished  to  practise  depletion  on  account  of  affections  of  the 
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brain  or  the  brain  and  its  membranes.  After  a  sufficient  amount  of  blood 
has  escaped,  the  artery  is  cut  across,  and  a  graduated  compress  applied.  If 
this  precaution  be  neglected,  a  false  aneurism  will  form. 

The  internal  maxillary  artery  is  sometimes  wounded  in  consequence  of  a 
thrust  with  a  sharp  knife  or  dirk.  The  necessary  result,  of  course,  is  a  co- 
pious hemorrhage,  for  the  arrest  of  which  the  only  remedy  is  ligation  of  the 
external  carotid;  compression,  it  is  true,  now  and  then  succeeds,  but  the 
only  reliable  means  is  the  ligature.  When  the  vessel  is  wounded  in  the  ex- 
tirpation of  the  jaw,  it  may  sometimes  be  seized  and  tied;  when  this  is  im- 
practicable, the  bleeding  may  generally  be  stopped  with  the  hot  iron,  or  with 
the  tampon,  wet  with  a  saturated  solution  of  alum  and  tannin,  or  covered 
with  persulphate  of  iron. 

LIGATION  OF  THE  VERTEBRAL  ARTERY. 

The  vertebral  artery  is  the  largest  branch  of  the  subclavian,  and,  of  course, 
bleeds  profusely  when  divided,  as  it  occasionally  is  in  wounds  of  the  neck. 
Taking  the  opening  as  the  guide,  the  vessel  should  be  traced  to  the  seat  of 
injury,  and  a  ligature  applied  to  each  extremity.  The  dissection  necessary 
for  its  exposure  should  be  conducted  with  the  greatest  caution,  on  account 
of  the  important  and  complex  relations  which  the  vertebral  sustains  to  the 
surrounding  parts. 


LIGATION  OF  THE  SUBCLAVIAN  ARTERY. 

The  point  which  is  usually  selected  for  tyiug  the  subclavian  artery  is  just 
external  to  the  scalene  muscle,  in  what  is  considered  as  the  third  course  of 
the  vessel.  One  single  incision  will  generally  be  found  to  be  sufficient  for 
the  free  exposure  of  the  artery,  and  this  may  be  strictly  horizontal  or  more 
or  less  curvilinear,  according  to  the  fancy  of  the  operator.  It  is  only  when 
the  tumor  is  so  bulky  as  to  cause  great  malposition  of  the  shoulder,  forcing 
the  collar-bone  high  up  into  the  neck,  that  two  incisions  can  really  be  re- 
quired, the  one  extending  along  the  upper  border  of  the  clavicle  and  the 
other  vertically  upwards,  parallel  with  the  outer  edge  of  the  sterno-cleido- 
mastoid  muscle. 

Previously  to  commencing  the  ope- 
ration, the  patient  should  be  placed  in 
the  horizontal  position  upon  a  narrow 
table,  with  his  head  and  chest  moder- 
ately elevated,  and  the  face  slightly 
inclined  towards  the  sound  side.  An 
assistant  taking  hold  of  the  hand, 
keeps  the  affected  limb  close  to  the 
trunk,  at  the  same  time  that  he  pulls 
down  the  shoulder  as  much  as  possi- 
ble, in  order  to  draw  the  clavicle 
away,  as  it  were,  from  the  subclavian 
artery  as  it  passes  from  the  scalene 
muscle  towards  the  first  rib.  The 
surgeon,  standing  by  the  side  of  the 
patient,  above  the  shoulder,  stretches 
the  integuments  of  the  neck  upon  the 
upper  part  of  the  chest  with  the 
fingers  of  the  left  hand,  while  with 
the  other  he  makes  an  incision,  about 

tWO  inches  and    a  half   in    length,  di-      Ligation  of  the  subclavian  artery,  in  its  outer  third. 
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rectly  along  the  middle  of  the  clavicle,  commencing  at  the  sternal  origin 
of  the  mastoid  muscle  and  terminating  near  the  anterior  margin  of  the 
trapezius.  In  this  manner  he  divides  the  skin,  the  superficial  fascia,  and  the 
platysma-myoid.  Letting  go  his  hold  with  his  left  hand,  the  parts  will  be 
found  instantly  to  resume  their  natural  situation,  leaving  thus  the  incision  on 
a  level  with  the  superior  border  of  the  clavicle.  The  next  step  of  the  opera- 
tion consists  in  detaching  from  this  bone  the  deep  cervical  fascia,  or  rather 
aponeurosis,  which  may  readily  be  accomplished  by  a  few  gentle  strokes  of 
the  handle  of  the  scalpel  instead  of  the  point  of  the  instrument,  which  would 
greatly  endanger  the  surrounding  vessels  and  nerves.  The  external  jugular 
vein  will  be  found  close  to  the  outer  edge  of  the  mastoid  muscle,  and  should 
be  held  out  of  the  way  with  a  blunt  hook.  The  supra-scapular  artery  will 
also  generally  appear,  at  this  stage  of  the  proceeding,  just  above  and  behind 
the  clavicle,  or  partially  covered  by  it,  and  should  be  treated  in  a  similar 
manner ;  or,  if  it  be  divided,  it  should  immediately  be  tied.  The  omo-hyoid 
lies  at  the  outside  of  the  incision,  bound  down  by  a  process  of  the  cervical 
aponeurosis,  which  should  next  be  torn  through  with  the  knife.  Taking  the 
anterior  scalene  muscle  for  his  guide,  the  operator  feels  for  the  tubercle  of 
the  first  rib,  a  little  to  the  outside  of  which  the  artery  will  be  found  pulsat- 
ing, more  or  less  distinctly,  and  where  it  may  in  general  be  easily  secured  by 
passing  the  needle  from  before  backwards  and  from  below  upwards.  Before 
tightening  the  ligature,  it  should  be  ascertained  that  it  controls  the  circula- 
tion of  the  aneurismal  sac,  and,  above  all,  that  it  does  not  include  any  of  the 
cords  of  the  axillary  plexus  of  nerves,  a  circumstance  which  has  happened  in 
several  of  the  cases  in  which  this. operation  has  been  performed.  It  should 
be  stated  that  whenever  the  clavicular  origin  of  the  mastoid  muscle  is  unusu- 
ally broad,  as  it  not  unfrequently  is,  it  should  be  divided  upon  a  grooved  di- 
rector. By  pursuing  this  course,  I  am  convinced  that  our  approach  to  the 
vessel  will,  in  the  majority  of  cases,  be  greatly  facilitated.  Particularly  will 
this  be  the  case  when  the  design  is  to  apply  the  ligature  behind  the  scalene 
muscle. 

In  this  manner,  the  subclavian  may,  in  the  generality  of  cases,  be  easily 
reached  without  much  waste  of  blood  or  loss  of  time.  In  some  instances, 
however,  the  operation  is  rendered  extremely  difficult,  tedious,  and  embar- 
rassing, owing  either  to  the  magnitude  of  the  tumor  and  the  consequent  ele- 
vation of  the  clavicle,  the  diseased  state  of  the  artery,  an  unusual  course  of 
the  vessels  of  the  neck,  or,  even  when  these  follow  their  natural  direction, 
the  swollen  and  distended  condition  of  the  subclavian  vein,  some  irregularity 
on  the  part  of  the  omo-hyoid,  an  enlarged  condition  of  the  cervical  lympha- 
tic ganglions,  or,  finally,  the  great  condensation  of  the  parts  from  the  effusion 
of  plastic  lymph.     A  few  remarks  on  each  of  these  topics  must  suffice. 

1.  The  elevation  of  the  clavicle  is  generally  in  direct  proportion  to  the  size 
of  the  tumor.  Sometimes,  however,  even  when  the  swelling  is  comparatively 
diminutive,  this  bone  is  situated  much  higher  up  than  usual,  owing  to  the 
peculiar  conformation  of  the  individual.  In  either  case,  the  difficulty  of 
finding  the  vessel  will  be  much  increased.  In  one  instance,  where  the  eleva- 
tion was  produced  by  the  enormous  development  of  the  disease,  Sir  Astley 
Cooper  was  forced  to  abandon  the  operation  altogether.  When  such  a  con- 
tingency arises,  which,  on  the  whole,  must  be  extremely  rare,  instead  of  giv- 
ing up  the  case  in  despair,  as  was  done  by  the  English  surgeon,  the  best  plan, 
it  seems  to  me,  would  be  to  divide  the  anterior  scalene  muscle,  so  as  to  en- 
able us  to  apply  the  ligature  somewhat  nearer  the  heart,  or  even  on  the 
tracheal  side  of  that  muscle. 

2.  The  operation  is  occasionally  rendered  more  or  less  intricate  and  embar- 
rassing by  the  diseased  state  of  the  artery.  In  this  case,  although  the  vessel 
may  be  easily  enough  approached,  it  is  impossible  to  apply  the  ligature  at 
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the  usual  situation.  To  divide  the  scalene  muscle,  or  to  cut  down  along  its 
inner  margin,  for  the  purpose  of  securing  the  vessel  at  one  or  other  of  these 
points,  is  here  our  only  resource.  The  brachial  plexus  of  nerves  may  also  be 
so  much  in  the  way  of  the  operator  as  to  render  this  course  necessary,  as 
happened  on  one  occasion  to  Dupuytren. 

3.  The  cervical  vessels,  both  arterial  and  venous,  are  almost  constantly  in 
the  way  of  the  operator,  even  when  they  follow  their  usual  route.  This  is 
particularly  true  of  the  external  jugular  vein  and  of  the  supra-scapular  artery. 
The  former  of  these  vessels,  commencing  at  the  angle  of  the  jaw,  passes  ver- 
tically down  the  neck  under  cover  of  the  platysma-myoid.  In  the  early  stage 
of  its  course,  it  rests  upon  the  sterno-mastoid  ;  afterwards  it  gets  to  the  outer 
border  of  this  muscle,  and  finally,  at  the  inferior  part  of  the  neck,  sinks  behind 
it,  to  terminate  in  the  subclavian  vein  near  its  junction  with  the  internal 
jugular.  Just  before  it  disembogues,  which  it  sometimes  does  by  several  dis- 
tinct trunks,  it  receives  two  pretty  large  branches,  the  supra-scapular  and 
transverse  cervical,  which  traverse  the  neck  in  a  horizontal  direction  from 
without  inwards,  parallel  with  the  arteries  of  that  name.  These  arteries,  as 
well  as  their  accompanying  veins,  lie  deeply  at  the  root  of  the  neck,  espe- 
cially the  supra-scapular,  which  is  frequently  concealed  for  some  distance  by 
the  clavicle,  on  a  line  with  which  it  runs  to  reach  the  root  of  the  coracoid 
process ;  it  is  generally  a  branch  of  the  thyroid  axis,  and  rests  at  first  upon 
the  anterior  scalene  muscle,  crossing  as  it  passes  outwards  the  subclavian 
artery.  The  course  of  the  transverse  cervical  artery  is  nearly  similar,  but  it 
is  usually  situated  somewhat  higher  up  ;  it  is  also  considerably  smaller,  and 
is  most  frequently  derived  immediately  from  the  subclavian. 

Now,  in  attempting  to  reach  the  subclavian,  it  is  almost  impossible  to  avoid 
wouncliug  some  of  the  vessels  above  mentioned.  The  external  jugular  vein 
is  particularly  in  danger,  and  can  scarcely  escape  without  the  utmost  coolness 
and  dexterity  on  the  part  of  the  operator.  As  soon  as  it  is  recognized  it 
should  be  separated  from  the  surrounding  structures  by  a  few  gentle  strokes 
with  the  handle  of  the  scalpel,  and  drawn  to  the  outer  side  of  the  wound. 
This  plan  is  undoubtedly  always  the  best  and  safest  when  it  can  be  adopted ; 
however,  it  sometimes  happens  that  the  vessel  is  so  much  in  our  way  as  not 
only  greatly  to  embarrass  our  progress,  but  absolutely  put  a  stop  to  it.  In 
this  case,  it  must  be  cut  across,  or,  what  is  preferable,  tied  with  two  fine 
ligatures,  and  divided  between  them.  By  pursuing  this  method,  we  not  only 
avoid  a  troublesome  hemorrhage,  but  effectually  prevent  the  introduction  of 
air  into  the  lower  portion  of  the  vessel,  an  occurrence  which  should  always 
be  guarded  against.  The  supra-scapular  artery,  if  in  the  way,  should  be 
carefully  drawn  aside,  or,  if  it  be  wounded,  immediately  secured.  Any 
bleeding  vessels,  indeed,  no  matter  whether  arterial  or  venous,  provided  they 
pour  out  a  sufficient  amount  of  blood  to  interfere  with  the  operation,  should 
at  once  be  tied,  though  no  more  ligatures  should  be  retained  than  are  abso- 
lutely necessary. 

4.  The  inordinate  swelling  of  the  subclavian  vein  is  another  source  of  em- 
barrassment which  is  occasionally  experienced  in  operations  of  this  kind. 
This  vessel  is  usually  situated  somewhat  below  and  superficially  to  the  artery, 
being  separated  from  it  by  the  anterior  scalene  muscle,  upon  which  it  lies. 
Commencing  at  the  inferior  margin  of  the  first  rib,  where  it  is  continuous 
with  the  axillary,  it  passes  horizontally  inwards  until  it  joins  the  internal 
jugular  vein,  within  a  few  lines  of  the  sterno-clavicular  articulation.  In  this 
course,  in  which  it  is  almost  entirely  concealed  by  the  clavicle,  it  receives 
the  small  branches  which  accompany  the  different  offsets  of  the  artery  as  well 
as  the  external  jugular,  which  last  enters  it,  as  before  stated,  nearly  opposite 
the  centre  of  the  bone,  but  sometimes  more  internally.  After  the  division  of 
the  cervical  aponeurosis  iu  the  lower  part  of  the  neck,  the  operator  will  occa- 
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sionally  observe  this  vessel  alternately  to  swell  and  subside,  owing  not  so 
much,  as  some  have  supposed,  to  the  natural  flow  of  the  current  within  it  as 
to  the  reflux  caused  by  the  action  of  the  right  auricle,  aided  by  the  hurried 
and  agitated  state  of  the  respiratory  movements.  The  difficulty  thus  occa- 
sioned is  not  only  annoying,  but  sometimes  so  embarrassing  as  to  render  it 
almost  impossible  even  to  see  the  artery,  much  less  to  separate  and  tie  it. 
To  remedy  this,  it  has  been  suggested  that  the  operation  should  be  suspended 
for  a  moment,  and  the  patient  placed  in  the  semi-erect  posture  to  allow  him 
to  make  several  full  and  easy  inspirations,  after  which,  it  is  said,  the  tension 
of  the  vein  will  be  diminished,  and  the  regurgitation  of  the  blood  cease.  The 
surest  and  most  expeditious  plan,  however,  is  to  hold  the  vessel  out  of  the 
way  by  means  of  a  broad  blunt  hook,  or  copper  spatula,  carried  down  behind 
the  clavicle.  In  this  manner  the  vein  may  be  effectually  compressed  to  the 
extent  of  half  an  inch,  or  more,  if  necessary,  and  the  artery  fairly  brought 
into  view. 

5.  The  omo-hyoid  muscle,  instead  of  forming  a  triangular  space,  as  it  usu- 
ally does,  with  the  scalene  muscle  and  the  clavicle,  may  run  parallel  with,  and 
just  above,  that  bone,  or  even  entirely  below  it.  In  either  case,  should  it  be 
productive  of  inconvenience  to  the  operator,  he  should  pass  a  director  under 
and  divide  it.  Such  a  proceeding,  however,  can  seldom  be  called  for,  as,  by 
laying  open  its  sheath,  the  muscle  may  generally  be  drawn  out  of  our  reach. 

6.  The  lymphatic  ganglions,  at  the  inferior  part  of  the  neck,  may  be  so 
much  enlarged  as  to  interfere  seriously  with  the  different  stages  of  the  opera- 
tion. When  this  is  found  to  be  the  case,  instead  of  trying  to  save  these 
bodies,  they  should  be  carefully  dissected  out,  as  we  shall  thus  not  only  expe- 
dite our  arrival  at  the  artery,  but,  what  is  a  matter  of  no  little  importance, 
greatly  facilitate  the  healing  of  the  parts  after  the  vessel  is  tied. 

7.  Finally,  considerable  embarrassment  may  arise  from  the  condensed  and 
indurated  state  of  the  parts,  caused  by  the  effusion  of  plastic  lymph.  This 
may  always  be  looked  for  when  the  disease  is  of  long  standing,  or  when  the 
tumor  is  so  large  as  to  excite  severe  inflammation  in  the  deep-seated  struc- 
tures immediately  above  the  clavicle,  thereby  obscuring  the  nerves  and  vessels. 

If,  from  the  above  causes,  it  be  sometimes  difficult  to  denude  the  artery,  to 
convey  a  ligature  around  it  will  often  be  found  to  be  much  more  so.  Indeed, 
this  generally  constitutes  the  most  annoying  and  embarrassing  step  of  the 
operation.  To  facilitate  this  procedure,  various  mechanical  contrivances 
have  been  resorted  to,  some  of  them  so  complicated  in  their  character  as 
to  be  well  calculated  to  enhance  instead  of  diminishing  the  difficulty.  Under 
ordinary  circumstances,  every  indication  may  be  fulfilled  with  the  common 
aneurismal-needle,  or  even  with  a  common  eyed-probe.  Whatever  mecha- 
nical contrivance  be  employed,  the  ligature,  as  a  general  rule,  should  be 
passed  from  before  backwards  and  from  below  upwards,  as  it  will  be  found 
much  easier  in  this  way  to  prevent  injury  to  the  subclavian  vein,  while  there 
will  be  no  danger  whatever  of  including  any  of  the  cords  of  the  brachial 
plexus  of  nerves.  Owing  to  the  great  depth  of  the  wound,  not  a  little  diffi- 
culty is  sometimes  experienced  in  tightening  the  knot.  In  this  case  the 
ingenious  instrument  invented  by  Dr.  Hosack,  of  New  York,  will  be  found 
very  useful.  By  holding  the  first  knot  firm  it  enables  the  surgeon  to  tie  a 
second  or  third  with  the  utmost  facility. 

Notwithstanding  the  assistance  to  be  derived  from  the  different  instruments 
that  have  been  invented  for  that  purpose,  such  has  been  the  difficulty,  in 
some  instances,  of  conveying  the  ligature  around  the  artery  as  to  lead  not 
only  to  great  delay,  but  almost  to  an  abandonment  of  the  operation.  It  has 
been  suggested,  under  these  circumstances,  to  saw  through  the  clavicle,  and 
to  this  proposal  I  can  see  no  objection,  provided  the  shoulder  is  so  much 
elevated  as  to  offer  an  almost  insurmountable  barrier  to  the  passage  of  the 
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ligature.  By  this  practice,  although  a  compound  fracture  of  the  clavicle 
would  be  superadded,  yet  this  would  be  of  the  most  simple  kind,  while  the 
operation,  instead  of  occupying  from  one  to  two  hours,  as  has  repeatedly 
happened  heretofore,  could  be  completed  in  a  comparatively  short  time;  the 
vessel  could  be  much  more  effectually  secured,  the  risk  of  wounding  the  sub- 
clavian vein  and  other  parts  would  be  greatly  diminished,  and  the  patient 
would  have  a  much  better  chance  for  recovery. 

The  arteries  which  are  more  particularly  concerned  in  maintaining  the 
collateral  circulation  after  the  ligation  of  this  vessel,  are  the  supra-scapular, 
transverse  cervical,  internal  mammary,  long  thoracic,  circumflex,  and  sub- 
scapular, the  first  three  being  branches  of  the  subclavian,  the  other  three  of 
the  axillary.  The  thoracic  artery  frequently  arises  from  the  aneurismal  sac, 
and  is  therefore  liable  to  be  obliterated  for  some  distance  in  the  progress  of 
the  disease. 

The  subclavian  artery  has  been  tied  several  times  in  the  second  course  of 
its  extent,  but  the  procedure  is  very  difficult,  as  well  as  replete  with  danger, 
owing  to  the  proximity  of  numerous  important  structures,  especially  the 
phrenic  nerve,  jugular  vein,  pleura,  and  thyroid  axis.  The  external  incisions 
are  similar  to  those  employed  for  exposing  the  artery  in  the  other  parts  of  its 
extent;  as  soon  as  the  anterior  scalene  muscle  is  fully  brought  into  view,  a 
grooved  director  is  carried  behind  it,  and  its  lower  attachment  carefully 
severed  from  the  clavicle,  the  phrenic  nerve  having  previously  been  placed 
beyond  the  reach  of  the  knife.  The  top  of  the  pleura,  lying  close  by,  must 
not  be  wounded  in  passing  the  needle.  It  will  thus  be  perceived  that  the 
operation  is  one  of  excessive  delicacy,  requiring  consummate  anatomical 
knowledge  and  skill  for  its  successful  execution.  The  greatest  objection, 
however,  to  its  performance  is  that  the  subclavian  is  obliged  to  be  tied  so 
close  to  the  superior  intercostal  and  deep  cervical  branches;  a  circumstance 
which  must  necessarily  materially  interfere  with,  if  not  wholly  prevent,  the 
formation  of  a  firm  and  adherent  clot. 

The  subclavian  is  occasionally  tied  for  wounds  of  the  axillary  artery.  In 
the  table  of  Dr.  Norris,  comprising  69  cases  of  operations  upon  this  vessel,  9 
were  performed  for  this  purpose,  and  of  these,  6  proved  fatal.  Mr.  Guthrie, 
in  his  Treatise  on  the  Diseases  and  Injuries  of  the  Arteries,  refers  to  22  cases 
in  which  the  subclavian  was  ligated  for  a  similar  object,  11  times  above  the 
clavicle,  and  11  times  below.  Of  the  former  cases,  9  recovered,  and  2  died  ; 
death  in  one  being  caused  by  the  bursting  of  an  internal  aneurism,  and  in  the 
other,  by  gangrene  after  amputation  at  the  shoulder-joint.  Of  the  11  cases  in 
which  the  arterv  was  tied  below  the  clavicle,  6  recovered,  and  5  perished,  three 
from  gangrene'of  the  limb,  one  from  exhaustion,  and  one  from  hemorrhage. 

LIGATION  OF  THE  AXILLARY. 

The  axillary  artery  requires  ligation  chiefly  on  account  of  penetrating 
wounds,  or  its  accidental  laceration  during  the  reduction  of  ancient  disloca- 
tions. Of  the  latter  occurrence,  quite  a  number  of  cases  have  been  reported 
by  surgical  writers.  There  are  two  regions  where  the  vessel  may  be  secured, 
either  just  below  the  clavicle,  or  in  the  hollow  of  the  axilla.  In  the  inter- 
mediate point,  the  vessel  is  so  deeply  situated,  and  in  such  intricate  relations, 
as  to  render  its  approach  a  task  of  much  difficulty. 

The  artery  in  the  first  of  these  regions  is  very  deep  seated,  and  hence  it  has 
been  advised,  instead  of  tying  it,  to  ligate  the  subclavian  in  the  third  stage  of 
its  course.  Cases,  however,  occur,  in  which  it  is  desirable  to  secure  it  soon 
after  its  origin,  and  this  can  generally  be  done  without  any  difficulty,  pro- 
vided the  surgeon  is  sufficiently  cool  and  deliberate,  and  has  a  thorough 
knowledge  of  the  anatomy  of  the  parts.     The  patient  being  placed  in  a  half- 
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sitting;  posture,  with  the  arm  slightly  abducted,  an  incision  is  carried  along 
the  inferior  border  of  the  clavicle,  through  the  skin  and  platysma-myoid,  com- 
mencing one  inch  from  the  sternum,  and  extending  to  within  a  short  distance 
of  the  deltoid  muscle,  care  being  taken  to  avoid  the  cephalic  vein,  as  it  lies 
in  the  groove  between  the  latter  and  the  great  pectoral.  The  next  step  con- 
sists in  dividing  the  fibres  of  the  great  pectoral  to  the  full  extent  of  the  ex- 
ternal wound.  The  small  pectoral  is  now  seen  at  the  lower  portion  of  the 
wound,  and  should  be  relaxed  by  bringing  the  arm  close  to  the  trunk.  A 
retractor  being  inserted,  and  the  divided  structures  well  depressed,  the  artery 
will  be  found  at  a  short  distance  below  the  clavicle  invested  by  a  dense  fascia, 
which  must  be  carefully  scraped  through  before  the  vessel  can  be  fairly  ex- 
posed to  view.  The  accompanying  vein,  which  often  swells  suddenly  out 
during  expiration,  lies  below  and  in  front  of  it,  while  the  brachial  plexus  is 
behind,  except  one  of  its  branches,  which  is  above  and  in  contact  with  it. 
The  anterior  thoracic  artery,  one  of  the  offsets  of  the  axillary,  is  also  on  its 
anterior  surface.  The  needle  is  passed  from  within  outwards,  in  order  to 
exclude  the  vein.  As  difficulty  is  sometimes  experienced  in  distinguishing 
the  artery  from  the  cords  of  the  axillary  plexus  of  nerves,  it  will  be  well,  be- 
fore tighteniug  the  thread,  to  ascertain  what  effect  its  application  has  upon 

the   pulse   at  the  wrist, 
Fig.  266.  or  in  the  aneurismal  sac. 

The  costo-coracoid  liga- 
ment sometimes  requires 
division  in  this  operation. 
To  expose  the  artery 
in  its  inferior  section,  fig. 
266,  the  arm  should  be 
abducted  and  supinated, 
and  an  incision,  nearly 
three  inches  in  length, 
made  through  the  axilla, 
close  to  the  border  of  the 
broad  dorsal  muscle.  The 
cellular  and  aponeurotic 
structures  being  next  di- 
vided, the  median  nerve 
and  axillary  vein  will  be 
brought  into  view,  the 
two  roots  of  the  former  embracing  the  artery  on  each  side,  and  the  latter  run- 
ning along  its  anterior  surface.  Cautiously  separating  these  parts  with  the 
finger,  or  the  forceps  and  director,  and  turning  them  in  opposite  directions, 
the  artery  is  exposed,  and  tied  by  passing  the  ligature  from  within  outwards. 


Ligation  of  the  axillary,  In  its  inferior  division. 


LIGATION  OF  THE  BRACHIAL. 

The  brachial  artery,  in  consequence  of  wounds  and  various  kinds  of  trau- 
matic aneurisms,  requires  to  be  ligated  more  frequently  than  any  other  artery 
in  the  body.  Extending  from  the  lower  border  of  the  axilla,  on  a  level  with 
the  tendon  of  the  teres  muscle,  to  nearly  one  inch  below  the  bend  of  the 
elbow,  it  is  overlapped  above  by  the  coraco-brachial  muscle,  and  in  the  mid- 
dle by  the  two-headed  flexor,  while  inferiorly  it  is  completely  covered  by  a 
reflexion  of  the  brachial  aponeurosis.  Its  whole  course,  however,  is  com- 
paratively superficial,  so  that  it  is  easy  to  feel  its  pulsations  in  the  greater 
portion  of  its  extent,  In  attempting  to  secure  the  artery  high  op,  near  its 
origin,  an  incision,  two  inches  and  a  half  in  length,  should  be  made  along 
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the  inner  margin  of  the  coraco-brachial  muscle,  the  arm  being  extended  and 
supinated.  The  artery,  accom- 
panied by  its  two  veins,  will  be  Fig.  267. 
found  lying  here  between  the  me- 
dian and  ulnar  nerves,  the  former 
heing  on  its  outer  side,  and  the 
latter  on  the  inner.  If  the  artery 
be  sought  for  at  the  middle  of  the 
arm,  the  best  guide  to  its  seat  will 
be  the  internal  edge  of  the  two- 
headed  flexor  muscle.  The  median 
nerve,  in  this  part  of  the  course  of 
the  artery,  usually  lies  on  the  inside 
aud  in  front  of  the  vessel.  At  the 
bend  of  the  arm,  the  brachial  is 
readily  exposed  by  dividing  the 
brachial  aponeurosis  in  a  line  with 
the  ulnar  border  of  the  tendon  of 
the  two-headed  flexor  muscle.  In 
none  of  these  operations  is  it  neces- 
sary to  divide  any  muscular  fibres. 

Schemes  for  tying  the  brachial, 
radial,  and  ulnar  arteries,  are  de- 
picted in  fig.  267. 

In  operating  upon  the  brachial 
artery,  it  should  be  borne  in  mind 
that  this  vessel  is  subject  to  certain 
varieties,  which  may  serve  both  to 
perplex  the  surgeon,  and  mar  the 
result  of  the  undertaking.  The 
most  frequent  of  these  anomalies  is 
the  high  division  of  the  artery  into 
the  radial  and  ulnar,  which,  on 
reaching  the  elbow,  either  pursue 
their  usual  course,  or,  as  is  more 
generally  the  case,  the  former  pro- 
ceeds superficially  down  the  forearm,  while  the  latter  becomes  deep  seated  ; 
or  their  course  may  be  reversed,  the  radial  following  its  ordinary  route  while 
the  ulnar  descends  immediately  under  the  skin.     Several  instances  have  been 

Fig.  268. 


Ligation  of  the  brachial,  radial,  and  ulnar  arteries  ; 
also  of  the  palmar  vessels. 


Double  brachial  artery. 


met  with  in  which  the  brachial  divided  high  up  into  two  branches,  which  sub- 
sequently united  again  into  a  single  trunk,  as  in  fig.  268,  which  afterwards 
bifurcated  regularly  into  the  radial  and  ulnar. 
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LIGATION  OF  THE  RADIAL  AND  ULNAR. 

The  radial  artery,  whose  course  along  the  forearm  is  indicated  hy  a  line 
drawn  from  the  middle  of  the  bend  of  the  elbow  to  the  forepart  of  the  styloid 
process  of  the  radius,  may  be  tied  near  its  origin,  at  its  middle,  and  at  its 
inferior  extremity.  When  the  design  is  to  ligate  it  above,  or  in  the  first  of 
these  situations,  it  may  be  approached  by  an  incision,  about  three  inches  in 
length,  parallel  to  the  inner  border  of  the  long  supinator  muscle,  between 
which  and  the  round  pronator  the  vessel  will  be  found,  accompanied  by  its 
two  veins,  the  radial  branch  of  the  musculo-spiral  nerve  lying  at  its  outer 
side  and  some  distance  from  it.  Care  is  taken  not  to  wound  the  basilic  vein. 
In  the  middle  third  of  the  forearm,  the  artery  lies  between  the  long  supinator 
and  flexor  muscle  of  the  carpus,  the  spiral  nerve  descending  close  along  its 
radial  border.  In  the  inferior  portion  of  its  extent,  the  artery  is  compara- 
tively superficial ;  its  pulsation  is  very  distinct  in  the  greater  part  of  its 
length,  and  therefore  serves  as  a  ready  guide  to  its  course. 

The  ulnar  artery  is  sometimes  divided  in  the  upper  part  of  its  extent  by  a 
knife  or  ball,  and  in  this  event  it  may  generally  be  easily  found  by  taking  the 
wound  as  our  guide,  enlarging  it,  if  necessary,  and  tying  the  vessel  at  each 
extremity.  When  a  false  aneurism  exists  in  this  situation,  it  is  usually  re- 
commended to  ligate  the  brachial,  but  I  am  satisfied  that  it  would  be  more 
safe,  in  every  instance,  to  tie  the  ulnar  soon  after  its  origin,  by  cutting  boldly 
through  the  thick  muscular  mass  at  the  upper  third  of  the  forearm,  as  we 
could  thus  effectually  guard  against  hemorrhage  from  the  recurrent  circula- 
tion. In  the  middle  of  the  limb  the  artery  lies  along  the  radial  border  of  the 
ulnar  flexor  of  the  carpus,  which  should  therefore  be  taken  as  a  guide  to  the 
knife,  and  be  carefully  separated  from  the  common  flexor  of  the  fingers.  The 
ulnar  nerve  here  lies  on  the  inner  side  of  the  vessel.  Near  the  wrist  the 
artery  is  generally  found  with  facility,  its  situation  being  indicated  by  its 
pulsation. 

LIGATION  OF  THE  ABDOMINAL  AORTA. 

Ligation  of  the  abdominal  aorta  may  be  required  on  account  of  a  wound, 
either  of  itself  or  of  the  common  iliac,  and  in  that  event  the  best  plan  would 
probably  be  to  enlarge  the  external  opening  to  an  extent  sufficient  to  encircle 
the  vessel  with  the  thread.  In  ligating  the  vessel  for  aneurism,  the  patient 
should  lie  on  his  right  side,  and  care  should  be  taken  to  avoid  injury  to  the 
peritoneum,  which  can  be  easily  done  by  adopting  the  procedure  of  Dr. 
Murray,  since  followed  by  Monteiro  and  South,  of  making  a  curvilinear  in- 
cision, with  the  convexity  towards  the  vertebras,  from  an  inch  above  the 
anterior  superior  spinous  process  of  the  ilium  to  the  cartilage  of  the  tenth 
rib.  It  should  be  fully  six  inches  in  length,  and  should  extend,  in  the  first 
instance,  merely  through  the  common  integuments.  The  various  underlying 
structures  should  then  be  severally  divided  until  the  peritoneum  is  brought 
into  view,  which  is  cautiously  peeled  off  from  the  iliac  and  psoas  muscles  with 
the  hand  a  short  distance  beyond  the  contemplated  point  of  ligation.  The 
separation  of  the  aorta  from  its  accompanying  vein  on  the  right  side,  and 
the  filaments  of  the  sympathetic  nerve  in  front,  constitutes  one  of  the  greatest 
difficulties  of  the  operation,  but  is  generally  best  effected  with  a  long  director, 
slightly  sharp  at  the  extremity,  and  the  nail  of  the  index  finger.  The  liga- 
ture should  be  passed  round  the  artery  from  left  to  right,  and  from  behind 
forwards,  about  one  inch  above  its  bifurcation  into  the  common  iliacs. 


LIGATION    OF    THE    COMMON    ILIAC. 
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LIGATION  OF  THE  COMMON  ILIAC. 

The  common  iliac  artery  was  first  ligated  by  Dr.  William  Gibson,  of  this 
city,  in  1812,  in  a  case  of  gunshot  wound,  his  patient  surviving  the  operation 
thirteen  days,  death  being  caused  by  peritoneal  inflammation  and  secondary 
hemorrhage.  Subsequently  to  this,  namely,  in  1827,  it  was  tied,  for  the  first 
time  under  such  circumstances,  for  aneurism  of  the  external  iliac,  by  Dr. 
Mott;  the  ligature  came  away  on  the  nineteenth  day,  and  in  less  than  two 
months  the  man  was  entirely  well,  and  is,  I  believe,  still  living. 

This  artery  has  probably  been  secured  altogether  nearly  forty  times.  The 
most  extended  and  reliable  statistics  of  the  operation  that  have  yet  appeared 
are  those  of  Dr.  Stephen  Smith,  of  New  York,  who  has  arranged  his  cases 
under  four  distinct  heads,  as  they  relate,  first,  to  the  arrest  of  hemorrhage  ; 
secondly,  to  the  cure  of  aneurism;  thirdly,  to  the  starvation  of  pulsating 
tumors ;  and  lastly,  to  the  ligation  of  the  vessels,  as  a  means  of  avoiding 
hemorrhage  during  the  removal  of  morbid  growths.  Two  of  the  tables  of 
Dr.  Smith  are  so  interesting  and  instructive  that  I  shall  take  the  liberty  of 
transcribing  them.  His  paper  will  be  found  at  length,  in  the  American 
Journal  of  the  Medical  Sciences  for  July,  1860. 

Group  I. — Eleven  Cases  of  Ligation  for  the  Arrest  of  Hemorrhage. 


c 

Operator. 

V      so 

Disease  or  accident. 

Result. 

Date  of 
death. 

Cause  of 
death. 

fe 

OQ 

3S 

to 

1 

Gibson 

M. 

L. 

Gunshot  wound  of  external  iliac  artery 

Died 

15th  day 

Hemorrhage 

2 

Liston 

M. 

8 

R.  Hemorrhage  after  amputation  of  thighDied 

24  hoursExbaustion 

3 

Garviso 

...  Hemorrhage  from  hursting  of  aneu- 

Died 

4  hours 

Exhaustion 

4 

Pirogoff 

M. 

|     rism 
R.  Hemorrhage  after  ligature  of  external 
1      :i:«- 

Died 

14th  day 

Hemorrhage 

5 

Deguise 

M. 

42  R.  Hemorrhage  after  ligature  of  the  ex- 

Cured 

|     ternal  iliac 

6 

Post 

M.  20  L.  Hemorrhage  from  an  incision  into  an 

Died 

24  hours  Exhaustion 

|     aneurism 

7 

Uhde 

M.  26 

L.  Rupture  of  internal  iliac  in  applying 
|     ligature 

Died 

4th  day 

Peritonitis 

8 

Edwards 

M.  27 

R.  Rupture  of  an  aneurism  of  external 

|     iliac 
R.  Hemorrhage  from  opening  a  gluteal 

Died 

25th  day 

Hemorrhage 

9 

Holt 

M.  24 

Died 

3d  day 

Exhaustion 

| 

1     aneurism 

10 

Parker 

M.  20 

R.  Hemorrhage  from  a  stab  in  the  groin 

Died 

10  hours 

Exhaustion 

11 

Buck 

M.  40 

L. hemorrhage  after  ligature  of  external 
iliac 

Died 

17th  day 

Hemorrhage 

Of  the  above  cases,  10  were  fatal,  and  1  recovered,  being  a  mortality  of 
nearly  91  per  cent.  The  average  period  of  death  was  eight  days,  the  cause 
in  5  being  immediate  exhaustion,  in  4  secondary  hemorrhage,  and  in  1  peri- 
tonitis. 
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Group  II. — Fifteen  Cases  of  Ligation  for  the  Cure  of  Aneurism. 


6 

Operator. 

H 

6 
to 

Seat  of  aneurism. 

Result. 

Date  of  \     n            c  ,     x, 
death.         Cause  of  death- 

£ 

OQ 

< 

i 

Mott 

M. 

33 

Right  external  iliac 

Cured 

I 

2 

Crampton 

M. 

30 

Right  external  iliac 

Died 

10th  day  Hemorrhage 

3 

Stevens 

M. 

Right  external  iliac 

Died 

2d  day  1 

4 

Salomon 

M. 

38 

Left  external  iliac 

Cured 

5 

Syme 

M. 

31 

Right  external  iliac 

Died 

4th  day  Gangrene  of  leg 

6 

Peace 

M. 

36 

Right  external  iliac 

Cured 

7 

Hey 

M. 

41 

Left  external  iliac 

Cured 

8 

Garviso 

External  iliac 

Cured 

9 

Lyon 

M. 

53 

Left  external  iliac 

Died 

50  hours  Exhaustion 

10 

Jones 

M. 

34 

Right  external  iliac 

Died 

15th  day  Erysipelas 

11 

Wedderburn 

M. 

25 

Left  fern.,  ext.  iliac 

Died 

4th  day  Gangrene 

12 

Van  Buren 

M. 

46 

Right  external  iliac 

Died 

4th  day  Suppuration  of  sac 

13 

Stephen  Smith 

M. 

33 

Right  external  iliac 

Died 

48th  day  Hemorrhage 

14 

Stone 

M. 

36 

Left  external  iliac 

Died 

26th  day  Dysentery 

15 

Goldsmith 

M. 

40 

Left  external  iliac 

Died 

5th  day  Exhaustion 

Of  the  cases  comprised  in  this  table,  all,  except  one,  were  males.  The 
aneurism  was  located  on  the  right  side  in  8,  and  on  the  left  in  6,  the  seat  in 
one  not  being  given.     The  mortality  was  66§  per  cent. 

In  the  third  group,  Dr.  Smith  gives  4  cases,  in  which  this  vessel  was  tied 
by  Guthrie,  Stanley,  Moore,  and  Meier,  on  account  of  pulsating  tumors  sup- 
posed to  be  aneurismal,  but  which  proved  to  be  malignant.  All  the  patients, 
except  one,  died. 

The  fourth  group  comprises  2  cases,  in  one  of  which  the  artery  was  tied 
by  Bushe,  for  an  anastomotic  aneurism,  in  a  child  six  weeks  old ;  and  in  the 
other  by  Chassaignac,  in  a  man,  aged  49,  to  prevent  hemorrhage.  Both 
patients  died. 

Of  the  above  32  cases,  27  were  males,  and  3  females,  the  sex  in  2  not  be- 
ing given.  The  ages  varied  from  six  weeks  to  fifty-nine  years,  22  of  the  cases 
occurring  between  the  twentieth  and  fiftieth  years.  In  17  cases  the  right 
common  iliac  was  tied,  and  in  13  the  left.  Of  the  whole  number  25  died  and 
7  recovered,  being  a  mortality  of  about  78^  per  cent.  The  average  period 
of  the  separation  of  the  ligature  in  12  cases  was  nearly  twenty-three  days, 
the  minimum  being  eight  days,  and  the  maximum  thirty-six  days.  In  9  cases 
the  peritoneum  was  wounded  during  the  operation,  and  all  these,  excepting 
one,  died.  In  9  cases  in  which  anaesthetics  were  used,  and  in  9  in  which  they 
were  not  used,  all  perished.  It  would  thus  seem  that  the  ligation  of  this 
artery  is  one  of  the  most  unsuccessful  operations  in  surgery. 

The  tables  of  Dr.  Smith  do  not  include  the  case  by  the  late  Dr.  Luzen- 
berg,  of  !New  Orleans,  in  which  the  primitive  iliac  artery  was  successfully 
tied  in  1846.  Dr.  Hammond,  of  San  Francisco,  also  ligated  this  vessel,  but 
with  a  fatal  issue,  in  1861,  on  account  of  an  aneurism  of  the  gluteal  artery, 
death  occurring  on  the  twenty-fourth  day. 

From  numerous  trials  upon  the  dead  subject,  Dr.  Smith  advises,  as  the 
easiest  and  safest  method  of  approaching  the  vessel,  that  an  incision  be  made 
extending  from  near  the  anterior  extremity  of  the  eleventh  rib  to  within  a 
very  few  lines  of  the  internal  ring,  with  a  sharp  curve  inward  of  one  inch.  It 
will  thus  pass  about  an  inch  and  a  half  within  the  anterior  superior  spinous 
process  of  the  ilium,  and  be  about  seven  inches  in  length.  The  curve  at  the 
lower  extremity  of  the  wound  will  allow  the  most  perfect  freedom  in  the  ele- 
vation of  the  peritoneum,  and  the  complete  exposure  of  the  artery. 

Ligation  of  the  common  iliac,  fig.  269,  is  far  from  being  an  easy  operation, 
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Fig.  269. 


especially  in  case  of  aneurism,  attended  with  a  large  tumor  and  morbid  adhe- 
sions of  the  peritoneum.  The  patient 
lying  on  his  back,  with  the  thighs  some- 
what relaxed,  a  slightly  curvilinear  in- 
cision is  made  along  the  lower  part  of 
the  abdomen,  about  half  an  inch  above 
Poupart's  ligament,  commencing  at  the 
external  ring  and  passing  upwards  and 
outwards  a  short  distance  beyond  the 
anterior  superior  spinous  process  of  the 
ilium,  its  length  varying  from  five  to 
seven  inches,  according  to  the  exigen- 
cies of  the  particular  case.  The  ope- 
rator should,  in  every  instance,  give 
himself  an  abundance  of  room.  The 
first  cut  extends  merely  through  the 
skin  and  superficial  fascia.  The  other 
structures,  beginning  with  the  aponeu- 
rosis of  the  external  oblique  muscle,  are 
then  severally  divided  upon  the  director 
down  to  the  peritoneum,  more  and  more 
caution  being  observed  in  proportion  as 
we  approach  the  deeper  parts.  The 
serous  membrane  is  now  gently  and 
slowly  detached,  by  means  of  the  finger,  from  the  aneurism  and  other  textures, 
as  high  up  as  the  necessities  of  the  case  may  demand.  The  artery  being  thus 
denuded,  is  next  isolated  from  the  accompanying  vein,  and  the  thread  depo- 
sited by  passing  the  needle  from  within  outwards,  above  the  middle  of  the 
vessel.  The  different  steps  of  the  operation  will  be  greatly  facilitated  if  the 
patient  have  previously  taken  an  active  cathartic,  to  unload  the  bowels.  Care 
must  be  taken  not  to  wound  the  spermatic  cord. 

The  primitive  iliac  arteries  extend  from  the  cartilage  between  the  fourth 
and  fifth  vertebra?  to  the  sacro-iliac  symphysis,  diverging  from  each  other  as 
they  descend  at  a  somewhat  acute  angle,  their  point  of  commencement  being 
nearly  opposite  the  umbilicus.  Each  rests  on  the  spine  and  psoas  muscle, 
and  is  crossed  anteriorly,  at  its  bifurcation,  by  the  ureter.  On  the  right  side, 
the  accompanying  vein  lies,  above,  behind  and  external  to  it,  while,  lower 
down,  a  portion  of  the  vein  appears  on  the  inner  side ;  on  the  left  side,  the 
vein  passes  along  the  inner  side  of  the  artery,  both  vessels  lying  under  cover 
of  the  sigmoid  flexure  of  the  colon.  Neither  artery  presents  any  anomalies 
of  importance  in  a  surgical  point  of  view. 


Ligation  of  the  common  iliac. 


LIGATION  OF  THE  INTERNAL  ILIAC. 

The  ligation  of  the  internal  iliac  has  now  been  practised  in  seven  cases, 
the  operation  having  been  first  performed  by  Dr.  Stevens,  of  Santa  Cruz,  in 
1812,  upon  a  negress,  on  account  of  a  spontaneous  aneurism  of  the  gluteal 
artery,  nearly  of  the  volume  of  a  child's  head.  Of  these  cases  four  recovered, 
and  three  died,  a  result  which  may  well  create  surprise  when  we  take  into 
consideration  the  great  depth  at  which  this  vessel  is  situated,  the  injury  that 
must  necessarily  be  inflicted  upon  the  surrounding  parts  in  exposing  it,  and 
the  exceedingly  unfavorable  character  of  most  of  the  cases  themselves  prior 
to  the  operation.  The  artery,  moreover,  is  very  short  and  disproportionably 
large,  being  generally  less  than  two  inches  in  length  ;  it  is,  besides,  in  inti- 
mate relation  with  various  important  structures,  thus  rendering  it  extremely 
difficult  of  access.     Thus,  it  lies  on  the  internal  iliac  vein,  which,  however, 
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on  the  right  side  projects  from  underneath  it  over  its  outer  edge  ;  it  is  crossed 
above  by  the  ureter,  and  is  overhung  by  the  bladder,  while  that  on  the  left 
side  lies  immediately  behind  the  rectum.  Close  by  are  the  sacro-lumbar  and 
obturator  nerves,  the  latter,  along  with  the  external  iliac  vein,  running  in  the 
angle  which  separates  the  internal  from  the  external  iliac  artery. 

The  manner  of  exposing  the  artery  is  the  same  as  in  ligating  the  common 
iliac.  Dr.  White,  of  Hudson,  who  tied  this  vessel  successfully  in  1827,  for 
gluteal  aneurism,  made  a  semi-circular  incision  on  the  side  of  the  abdomen, 
with  its  convexity  to  the  ilium,  seven  inches  in  length,  commencing  two  inches 
to  the  left  of  the  umbilicus,  and  terminating  close  to  the  external  ring.  It 
is  not  necessary,  however,  I  conceive,  to  carry  the  incision  so  far  inwards,  as 
the  object  can  be  just  as  well  attained  by  the  other  process,  and  with  less  risk 
of  bad  consequences.  The  peritoneum  is  carefully  raised  with  the  fingers; 
and  it  is  worthy  of  notice  that  the  membrane,  as  it  is  being  peeled  off',  inva- 
riably carries  with  it  the  ureter,  thus  placing  this  duct  completely  beyond 
the  reach  of  the  ligature.  The  fascia  investing  the  artery  is  scraped  away 
with  the  nail  or  handle  of  the  scalpel,  and,  taking  the  precaution  of  avoiding 
the  external  iliac  vein,  which  lies  in  the  angle  between  the  internal  and  ex- 
ternal iliac  arteries,  the  ligature  is  deposited  by  passing  the  needle  from  within 
outwards. 

When  the  internal  iliac  artery  is  very  short,  or  the  pelvis  unusually  small, 
so  as  to  render  the  ligation  of  the  vessel  very  difficult,  it  would  be  more 
prudent  to  secure  the  common  trunk  ;  the  procedure  would  be  attended  with 
less  violence  to  the  parts,  and  with  less  risk  of  peritonitis  and  secondary 
hemorrhage. 

LIGATION  OF  THE  GLUTEAL. 

The  gluteal  artery  has  been  repeatedly  ligated  on  account  of  hemorrhage 
and  traumatic  aneurism,  as,  for  example,  in  the  famous  case  of  Mr.  John 
Bell,  where,  to  use  his  own  hyperbolical  language,  the  incision  was  upwards 
of  a  foot  and  a  half  in  length.  In  exposing  the  vessel  for  the  relief  of 
hemorrhage,  the  surgeon  is  necessarily  obliged  to  take  the  external  wound  as 
his  guide,  enlarging  it,  if  possible,  in  the  direction  of  the  muscular  fibres, 
and  giving  himself  an  abundance  of  room,  especially  if  the  artery  be  divided 
just  as  it  emerges  from  the  sacro-sciatic  notch.  It  must  be  remembered  that 
the  vessel  is  accompanied  by  a  vein  and  nerve,  which  must  be  carefully  ex- 
cluded from  the  ligature.  If  the  artery  be  cut  off  close,  it  may  be  necessary 
to  pass  the  thread  with  a  curved  needle,  and  to  include  in  the  noose  some  of 
the  surrounding  tissues,  as  it  will  probably  be  impracticable  to  raise  it  with 
the  tenaculum. 

In  case  of  traumatic  aneurism  of  this  artery,  most  writers  recommend  the 
ligation  of  the  internal  iliac  ;  but,  when  we  remember  the  difficulties  and 
dangers  of  this  operation,  and  the  probable  occurrence  of  peritoneal  inflam- 
mation and  of  secondary  hemorrhage,  it  seems  to  me  that  it  would  be  better, 
in  every  respect,  to  cut  down  upon  and  tie  the  gluteal  itself.  The  operation 
will  of  course  be  bloody  and  formidable,  but  skill,  boldness,  and  promptness 
may  accomplish  much,  even  in  a  case  like  this,  especially  when  everything  is 
well  ordered  beforehand,  and  the  assistants  are  properly  instructed  in  their 
respective  duties.  The  incision,  made  in  the  direction  of  a  line  extending 
from  the  posterior  superior  spinous  process  of  the  ilium  to  a  point  midway 
between  the  tuberosity  of  the  ischium  and  the  great  trochanter,  must  be  at 
least  eight  inches  in  length,  and  should  be  carried  at  one  stroke  down  into 
the  aneurisraal  sac,  the  contents  of  which  should  then  be  turned  out,  and  the 
artery  instantly  secured,  as  it  lies  towards  the  upper  part  of  the  wound. 


LIGATION    OF    THE    EXTERNAL    ILIAC.  821 


LIGATION  OE  THE  SCIATIC  ARTERY. 

The  sciatic  artery  is  also  liable  to  be  injured,  either  by  sharp-pointed  bodies 
penetrating  the  gluteal  region,  or  by  falls  upon  the  buttock  in  which  the 
vessel  is  laid  open  by  a  splinter  of  bone  round-  which  it  passes  as  it  proceeds 
forwards.  It  is  situated  under  the  great  gluteal  muscle,  at  first  posterior  and 
then  internal  to  the  great  sciatic  nerve,  and  winds  round  the  spinous  process 
of  the  ischium,  near  its  root,  behind  the  muscles  which  are  inserted  into  the 
intertrochanteric  line  of  the  femur.  It  may  be  exposed  by  making  a  similar 
incision,  as  in  the  preceding  case,  but  about  an  inch  and  a  quarter  lower 
down.  When  the  operator  is  in  doubt  as  to  which  artery  is  implicated, 
whether  the  sciatic  or  gluteal,  the  incision  should  be  made  as  nearly  as  possi- 
ble in  the  intermediate  space. 

The  sciatic  artery  has  been  tied,  in  at  least  one  instance,  for  an  aneurism 
seated  upon  its  own  trunk,  Dr.  Dugas,  of  Georgia,  being  the  operator. 
Owing,  however,  to  secondary  hemorrhage,  caused,  apparently,  by  the 
patient's  own  imprudence,  the  common  iliac  had  to  be  secured  at  the  end  of 
a  week,  when  the  man  was  almost  moribund  from  the  loss  of  blood.  Death 
occurred  four  days  afterwards. 

LIGATION  OF  THE  EXTERNAL  ILIAC. 

Ligation  of  the  external  iliac  artery  was  first  practised  by  Mr.  Abernethy, 
in  H96,  in  a  case  of  aneurism  of  the  femoral  artery,  which  he  had  previously 
tied  at  the  distal  side  of  the  tumor ;  but  severe  hemorrhage  coming  on  some 
time  after,  he  found  it  necessary  to  apply  a  ligature  above  the  swelling. 
The  operation,  however,  failed;  and  it  was  not  until  1806,  after  two  other 
attempts,  that  his  efforts  were  finally  crowned  with  success.  In  this  country 
it  was  first  performed  by  Dr.  Dorsey,  of  this  city,  in  1811,  in  a  case  of 
inguinal  aneurism. 

There  are  several  methods  in  vogue  for  exposing  this  artery  and  encircling 
it  with  a  ligature,  each  of  which  has  its  advantages  and  disadvantages, 
although  the  results  have  perhaps  not  essentially  varied  in  any.  That  of 
Abernethy,  slightly  modified,  is  perhaps  the  most  unexceptionable.  It  con- 
sists in  making  a  curvilinear  incision,  with  the  convexity  downwards,  along 
the  inferior  portion  of  the  abdomen,  commencing  about  an  inch  and  a  half 
above  Poupart's  ligament,  just  outside  of  the  external  ring,  and  terminating 
on  a  level  with  the  anterior  superior  spine  of  the  ilium,  about  two  inches  on 
the  inner  side  of  this  process.  Its  length  should  be  from  three  inches  and  a 
half  to  four  inches,  according  to  the  size  of  the  tumor,  and  the  stature  of  the 
patient.  The  first  cut,  extending  through  the  skin  and  superficial  fascia,  will 
probably  divide  a  few  little  arteries  that  should  be  tied  before  proceeding  any 
farther.  The  aponeurosis  of  the  external  oblique  muscle  is  now  in  sight,  and 
should  be  divided  upon  the  director;  then  the  muscle  itself;  and  afterwards 
each,  in  regular  succession,  of  the  overlying  structures,  until  the  transverse 
fascia  is  exposed.  This  membrane  will  readily  be  recognized  by  its  opaque, 
whitish  appearance  ;  and  a  small  hole  being  scratched  through  it  with  the 
nail  or  scalpel,  is  next  slit  open  to  the  full  extent  of  the  outer  wound.  The 
next  step,  and  one  of  the  most  delicate  of  all,  consists  in  gently  and  cautiously 
detaching  the  peritoneum  from  its  connections  in  the  iliac  fossa ;  an  opera- 
tion which  is  often  attended  with  considerable  difficulty  on  account  of  the 
morbid  adhesions.  The  iliac  artery  will  now  be  felt  pulsating  at  the  bottom 
of  the  wound,  having  the  anterior  crural  nerve  at  its  outer  side,  and  on  a 
somewhat  deeper  plane,  and  the  iliac  vein  at  first  behind,  but  afterwards, 
near  Poupart's  ligament,  internal  to  it.     The   sheath  covering  the  artery 
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being  now  scratched  through  in  front  over  a  sound  portion  of  the  vessel,  the 
instrument  bearing  the  ligature  is  gradually  insinuated  around  it  from  its 
inner  side,  this  procedure  being  found  best  to  avoid  injury  to  the  vein. 

There  are  several  circumstances  worthy  of  attention  in  connection  with  the 
ligation  of  the  external  iliac.  In  the  first  place,  the  ligature  should,  if  pos- 
sible, be  placed  round  the  vessel  about  its  middle,  which  will  be  nearly  two 
inches  above  Poupart's  ligament,  the  artery  being  usually  from  three  inches 
and  a  half  to  four  inches  in  length.  If  the  ligature  be  applied  low  down, 
near  to  the  origin  of  the  epigastric  artery,  there  may  not  be  sufficient  room 
for  the  formation  of  a  coagulum,  and  the  patient  may  perish  of  secondary 
hemorrhage,  as  happened  in  one  case  to  Beclard. 

Secondly,  care  must  be  taken  not  to  wound  the  peritoneum.  I  have  wit- 
nessed several  instances  in  which  it  was  separated  with  immense  difficulty,  in 
consequence  of  the  great  firmness  with  which  it  adhered  to  the  aneurismal 
sac,  from  the  effects  of  plastic  deposits.  In  a  case  which  occurred  in  the 
practice  of  Dr.  Post,  of  N.ew  York,  the  membrane  was  so  much  thickened 
and  altered  by  disease  that" he  found  it  quite  impossible  to  detach  it,  but  was 
obliged  to  make  an  opening  into  it  in  order  to  admit  his  ligature. 

Thirdly,  no  little  difficulty  is  occasionally  experienced  in  separating  the 
artery  from  its  accompanying  vein,  owing  to  their  naturally  firm  union,  which 
is  no  doubt  often  increased  by  disease.  The  object  is  most  easily  attained 
with  the  nail  or  a  probe,  slightly  sharpened  at  the  extremity. 

Fourthly,  should  the  external  iliac  be  found  to  be  too  much  diseased,  or 
the  tumor  so  large  as  to  overlap  the  greater  portion  of  the  artery,  as  it  may 
do  when  the  sac  extends  upwards  beneath  Poupart's  ligament,  it  will  be  easy 
to  ligate  the  common  trunk  simply  by  enlarging  the  wound,  especially  at  its 
upper  angle. 

Fifthly,  the  operation  will  be  greatly  facilitated  if  the  patient's  bladder  and 
bowels  be  well  evacuated  a  short  time  previously. 

Lastly,  the  wound  made  in  the  operation  should  in  this,  as  in  the  ligation 
of  the  other  pelvic  arteries,  be  sewed  up  carefully  from  the  bottom,  by  carry- 
ing the  needle  close  down  to  the  peritoneum  ;  in  other  words,  the  muscular 
and  integumental  lips  should  be  tacked  together  separately,  the  object  being 
the  production  of  firm  union,  so  that  there  may  be  no  risk  of  hernia  when  the 
patient  begins  to  sit  up  and  walk  about. 

After  the  ligation  of  the  external  iliac,  the  collateral  circulation  is  main- 
tained chiefly  by  the  anastomosing  branches  of  the  gluteal,  sciatic,  obturator, 
and  pudic  arteries,  with  the  circumflex  and  deep  branches  of  the  femoral. 

LIGATION  OF  THE  EPIGASTRIC  AND  CIRCUMFLEX  ARTERIES. 

The  epigastric  artery  is  occasionally  wounded,  either  accidentally  or  in 
operating  for  hernia,  tapping  the  abdomen,  or  ligating  the  iliac.  The  vessel, 
although  small,  may  give  rise  to  fatal  hemorrhage,  the  more  readily  as  the 
bleeding  is  generally  insidious  and  deep  seated,  and  it  should,  therefore,  be 
secured  without  delay.  To  do  this,  an  incision,  about  two  inches  in  length, 
is  made  just  above,  and  parallel  to,  Poupart's  ligament,  in  a  line  correspond- 
ing with  its  centre,  cautiously  dividing  the  parts  until  the  artery  is  reached, 
as  it  lies  between  the  transverse  fascia  and  peritoneum.  It  is  accompanied 
by  two  veins,  which  must  be  carefully  excluded  from  the  ligature.  The 
artery  arises  on  the  inner  side  of  the  external  iliac,  about  three  lines  above 
Poupart's  ligament,  and  ascends  inwards  just  within  the  inner  border  of  the 
internal  ring,  where  the  deferent  duct  hooks  round  it  on  its  way  to  the  abdo- 
minal canal.  Should  the  vessel  be  cut  off  close  to  the  external  iliac,  it  might 
become  necessary  to  cast  the  thread  around  this  artery  instead  of  the  epi- 
gastric. 
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The  circumflex  iliac  artery,  given  off  by  the  external  iliac,  usually  a  little 
lower  than  the  epigastric,  is  sometimes  wounded,  and  may,  from  its  large 
size,  cause  embarrassing,  if  not  fatal,  hemorrhage.  It  may  be  secured,  in  the 
first  part  of  its  course,  in  the  same  manner,  very  nearly,  as  the  epigastric,  the 
incision  being  made  close  to,  and  parallel  with,  Poupart's  ligament,  its  centre 
being  opposite  the  internal  ring.  Further  out,  it  may  be  exposed  by  di- 
viding the  tendon  of  the  external  oblique  muscle  within  half  an  inch  of  the 
margin  of  the  ilium,  where  it  is  firmly  bound  down  by  the  transverse  fascia. 

LIGATION  OF  THE  FEMORAL. 

The  common  femoral  artery  begins  on  a  level  with  Poupart's  ligament,  and 
terminates  from  an  inch  and  a  half  to  two  inches  below  in  the  superficial  and 
deep  femoral,  the  former  being  its  direct  continuation.  The  vessel,  in  all 
this  course,  is  perfectly  superficial,  being  covered  merely  by  the  skin,  super- 
ficial fascia,  and  aponeurosis;  it  is  involved,  however,  in  a  number  of  lym- 
phatic ganglions,  which,  when  they  become  enlarged,  may  receive  the 
pulsation  of  the  artery,  and  so  simulate  aneurism.  The  femoral  vein  lies  on 
the  inside  of  the  vessel,  in  the  same  sheath,  and  great  care  is  required  in 
separating  it  previously  to  passing  the  ligature.  The  femoral  nerve  lies  ex- 
ternal to  the  artery,  and  is  therefore  not  endangered  in  the  operation.  Ex- 
posure of  the  artery  is  easily  effected  by  a  vertical  incision  two  inches  in 
length ;  the  needle  should  be  conveyed  from  within  outwards. 

Ligation  of  the  superficial  femoral  artery  is  often  necessary  on  account  of 
wounds  involving  its  continuity,  and,  until  a  comparatively  recent  period,  it 
was  also  frequently  practised  for  the  cure  of  popliteal  aneurism.  If  the  artery 
be  severed  by  a  cut,  or  pierced  by  a  sharp-pointed  body,  it  is  evident  that  it 
should  be  secured  at  the  site  of  injury,  the  wound  being,  if  necessary,  enlarged, 
and  a  ligature  applied  to  each  extremity  of  the  vessel. 

In  ease  of  aneurism,  the  femoral  artery  may  be  tied  at  two  points  of  its 
extent,  namely,  at  the  superior  and  middle,  the  former  being,  however,  by 
far  the  more  eligible,  as  the  vessel  here  is  comparatively  superficial,  and  there- 
fore easy  of  access.  Its  course  along  the  thigh  is  indicated  by  a  line  extend- 
ing from  a  quarter  of  an  inch  within  the  centre  of  Poupart's  ligament  to  the 
inner  margin  of  the  patella.  In  the  upper  third  of  the  limb,  it  lies  immedi- 
ately beneath  the  common  integuments  and  the  femoral  aponeurosis,  its  pul- 
sation being  easily  felt  as  it  runs  along  the  inner  margin  of  the  sartorius 
muscle.  This  space  is  from  four  to  five  inches  in  length,  and  is  of  a  trian- 
gular shape,  its  base  being  formed  by  Poupart's  ligament  above,  and  its 
apex  by  the  convergence  of  the  sartorius  and  adductor  muscles  below.  The 
femoral  vein  runs  along  the  inner  border  of  the  artery,  and  is  inclosed  in  the 
same  sheath;  the  connection  between  them  is  very  firm  and  intimate,  and  it 
therefore  requires  great  caution  to  effect  their  separation.  The  femoral  nerve 
lies  on  the  outside  of  the  artery. 

To  expose  the  artery  in  this  part  of  its  course,  an  incision  should  be  made 
along  the  inner  border  of  the  sartorius  muscle,  beginning  about  two  inches 
and  a  half  below  Poupart's  ligament,  and  extending  obliquely  downwards  to 
the  lower  extremity  of  the  triangle  through  the  skin  and  superficial  fascia. 
A  portion  of  the  aponeurosis  is  now  pinched  up  with  the  forceps,  and  a  hori- 
zontal opening  made  in  it  just  large  enough  to  admit  the  point  of  the  probe, 
upon  which  the  sheath  of  the  vessel  is  then  carefully  divided  for  the  space  of 
about  nine  lines.  The  artery  is  now  separated  from  the  vein  in  the  usual 
manner,  but  with  extreme  caution,  and  the  ligature  passed  from  within  out- 
wards, close  to  the  former  vessel.  Injury  to  the  vein  would  be  a  serious  cala- 
mity, as  the  patient  might  perish  from  phlebitis.  The  occurrence  is  usually 
denoted  by  a  gush  of  black  blood  upon  drawing  out  the  thread.     Pressure 
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Fig.  270. 


will  readily  arrest  the  flow,  and  the  vessel  must  on  no  account  be  tied.  A 
little  nerve  occasionally  runs  down  in  front  of  the  artery;  should  this  he  the 
case,  it  must  be  drawn  out  of  the  way. 

The  femoral  artery,  in  its  middle  course,  as  seen  in  fig.  270,  is  deep  seated, 
lying  under  cover  of  the  sartorius  muscle,  which  must,  consequently,  be 

turned  to  one  side  in  the  act  of  expos- 
ing it.  The  corresponding  vein  will  he 
found  external  to  the  artery.  In  some 
instances  it  is  double,  and  then  the  artery 
runs  between  the  two  vessels,  closely 
hugged  by  them.  In  operating  upon 
the  superior  portion  of  this  space,  jast 
below  the  triangle  above  described,  the 
incision  should  be  made  along  the  inner 
edge  of  the  sartorius,  which  is  then  evert- 
ed so  as  to  afford  free  access  to  the  ves- 
sel as  it  lies  beneath  the  aponeurosis. 
If,  on  the  other  hand,  the  lower  site  be 
selected,  the  cut  should  be  made  on  the 
outside  of  the  muscle;  but  no  one  will 
be  likely  to  do  this  if  he  can  avoid  it, 
as  the  operation  will  be  both  tedious 
and  difficult,  and  possesses  no  advan- 
tages whatever  over  the  more  common 
procedure. 

The  femoral  artery  is  subject  to  cer- 
tain anomalies  which  should  not  be  for- 
gotten when  we  undertake  its  ligation, 
as  they  might  seriously  affect  the  result. 
The  most  important  of  these  anomalies 
are  the  following:  First,  the  high  divi- 
sion of  the  artery,  the  vessel  separating 
a  short  distance  below  Poupart's  liga- 
ment into  two  branches,  which  go  to 
form  the  posterior  tibial  and  peroneal. 
Secondly,  the  artery  may  be  double,  the 
supernumerary  one  giving  off  the  branches  usually  furnished  by  the  profunda. 
Thirdly,  it  may  consist  of  two  equal  trunks  which  afterwards  unite  to  form  the 
popliteal.  Sir  Charles  Bell  found  this  curious  anomaly  in  a  negro  upon 
whom  he  operated  for  popliteal  aneurism,  the  two  vessels  coalescing  as  they 
entered  the  ham.  In  this  case  the  blood  in  the  sac  had  in  a  great  measure 
coagulated,  notwithstanding  that  the  circulation  through  it  had  been  main- 
tained by  the  artery,  which  had  not  been  excluded  from  the  ligature.  A  simi- 
lar instance  occurred  to  Sir  Astley  Cooper.  An  abscess  formed  in  the  sac, 
after  the  detachment  of  the  ligature,  and  the  patient  died  of  hemorrhage.  The 
dissection  showed  that  a  large  branch  had  been  given  off  by  the  femoral 
artery  above  the  point  of  ligation,  and  had  again  united  with  that  vessel  just 
before  it  terminated  in  the  popliteal,  thereby  feeding  the  tumor,  and  pre- 
venting1 its  obliteration.  A  case  of  the  entire  absence  of  the  superficial 
femoral  artery  has  been  recorded  by  Manec,  its  place  having  been  supplied 
by  the  sciatic  which  passed  down  along  the  back  of  the  limb  to  become  the 
popliteal. 

Compression  of  the  femoral  artery  is  often  necessary  on  account  of  hemor- 
rhage, either  of  this  vessel  itself,  or  of  some  of  its  branches.  It  is  also  fre- 
quently employed  for  the  purpose  of  controlling  the  circulation  of  the  limb 
in  amputations  of  the  thigh  and  leg ;  and  latterly,  it  has  been  much  resorted 


Ligation  of  the  femoral  artery  iu  its   middle 
course. 
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to  for  the  cure  of  popliteal  aneurism,  having,  in  many  cases,  superseded  the 
use  of  the  ligature.  When  the  object  is  to  arrest  the  "flow  of  blood,  or  stanch 
hemorrhage,  the  most  suitable  point  for  its  application  is  the  margin  of  the 
pubic  bone,  which  is  separated  from  the  artery  only  by  the  pectineal  muscle, 
and  upon  which,  consequently,  the  pressure  may  be  made  with  great  efficiency. 
The  best  instrument  for  the  purpose  is  the  thumb  of  a  stout  assistant,  or  the 
handle  of  a  large  key,  resting  upon  a  small,  thick  pad.  The  more  concen- 
trated the  pressure  is,  the  more  efficacious  it  will  be  in  stopping  the  bleed- 
ing, and  in  preventing  injury  to  the  accompanying  vein  and  nerves,  circum- 
stances that  must  not  be  overlooked  in  such  a  procedure.  If  the  force  be 
applied  with  the  thumb,  it  may  often  be  maintained  for  several  successive 
days  without  detriment  to  the  parts. 

The  other  situations  at  which  the  artery  may  be  compressed  are  the  upper 
part  of  the  thigh,  just  below  Poupart's  ligament,  and  those  portions  of  the 
limb  where  the  vessel  may  be  pressed  against  the  shaft  of  the  femur,  by  direct- 
ing the  instrument  outwards  and  backwards.  When  the  compression  is 
designed  to  be  permanent,  as  in  the  treatment  of  popliteal  aneurism,  it  should 
be  frequently  varied,  making  it  now  at  this  point,  and  then  at  that,  as  it  may 
be  painful  or  otherwise ;  and  it  is,  moreover,  of  great  importance,  under  these 
circumstances,  that  the  instrument  with  which  it  is  applied  should  not  com- 
pletely encircle  the  extremity,  lest  it  impede  the  return  of  the  blood  in  the 
veins,  and  thus  occasion  swelling  and  other  mischief. 


LIGATION  OF  THE  DEEP  FEMORAL. 

The  deep  femoral  artery  has  been  known  to  be  the  seat  of  spontaneous 
aneurism,  but  the  occurrence  is  extremely  rare,  and  very  difficult  of  diagnosis. 
The  profound  situation  of  the  tumor,  underneath  the  muscles  at  the  anterior 
and  inner  part  of  the  thigh,  will  usually  serve  to  throw  some  light  upon  its 
character;  but  the  only  reliable  sign  is  the  continuance  of  pulsation,  thrill, 
and  bellows'  sound,  with  somewhat  of  an  augmented  intensity,  in  the  swelling, 
when  firm  pressure  is  made  upon  the  superficial  femoral,  about  two  inches 
below  Poupart's  ligament,  so  as  to  direct  the  blood  with  increased  force  into 
the  deep  vessel.  The  proper  remedy,  in  such  a  case,  as  well  as  in  traumatic 
aneurism,  would  be  ligation  either  of  the  affected  artery,  or  of  the  common 
femoral,  an  inch  below  its  origin,  where  it  is  felt  beating  immediately  beneath 
the  skin  and  aponeurosis.  The  application  of  the  ligature  to  this  vessel  is 
sometimes  required  on  account  of  hemorrhage. 

The  deep  femoral  is  usually  given  off  by  the  common  femoral,  from  an  inch 
and  a  half  to  two  inches  below  Poupart's  ligament;  but  it  is  sometimes  de- 
tached considerably  higher  up,  and  occasionally  it  is  furnished  by  the  external 
iliac  or  by  the  femoral,  immediately  after  the  commencement  of  this  vessel. 
The  artery,  soon  after  its  origin,  passes  inwards,  behind  the  superficial  trunk, 
and  gradually  places  itself  under  cover  of  the  long  adductor  muscle,  between 
which  and  the  great  adductor  it  afterwards  descends  towards  the  femur,  near 
which  it  pierces  the  latter  muscle,  and  finally  disappears  on  the  posterior 
part  of  the  thigh.  When  this  vessel  is  injured,  the  wound  will,  of  course, 
serve  as  our  readiest  guide  to  it ;  and  in  that  event,  two  ligatures  will  always 
be  necessary  to  put  an  effectual  stop  to  the  hemorrhage.  In  case  of  aneu- 
rism, the  artery  may  easily  be  exposed,  near  its  origin,  by  an  incision  similar 
to  that  which  is  made  in  ligating  the  common  femoral,  or  the  superficial 
femoral,  in  the  superior  portion  of  its  extent,  beginning  an  inch  below  Pou- 
part's ligament,  aud  descending  obliquely  in  the  direction  of  the  inner  border 
of  the  sartorius  muscle.  The  deep  trunk  may  then  be  readily  traced  to  the 
requisite  extent,  and  should  be  encircled  a  few  lines  below  the  origin  of  its 
two  circumflex  branches. 
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LIGATION  OF  THE  POPLITEAL. 

The  popliteal  artery  being  situated  deeply  in  the  cavity  of  the  ham,  in  close 
relation  with  numerous  important  structures,  is  very  difficult  of  access,  espe- 
cially in  fat  subjects.  Fortunately  it  is  seldom  necessary  to  attempt  its  deliga- 
tion,  as  wounds  and  traumatic  aneurism  here  are  of  extremely  infrequent 
occurrence.  The  artery  is  in  intimate  connection  by  its  outer  and  posterior 
surface  with  the  popliteal  vein,  from  which  it  is  not  always  easily  detached. 
Sometimes  the  vein  is  double,  and  then  the  artery  lies  between  the  two  trunks, 
closely  and  firmly  embraced  by  them.  The  popliteal  nerve  is  separated  from 
the  vessels  by  a  thick  layer  of  fat;  superiorly  it  lies  exterior  to  the  artery, 
but  as  it  descends  towards  the  leg  it  gradually  winds  round  it  to  place  itself 
along  its  internal  border. 

There  are  two  points  at  which  the  popliteal  artery  may,  if  necessary,  be 
exposed  for  the  application  of  the  ligature;  these  are  its  superior  third  and 
its  inferior  third.     The  middle  portion  of  the  artery  is  never  interfered  with, 

on  account  of  its  great  depth,  its  near 
proximity  to  the  knee-joint,  the  unyielding 
character  of  its  lateral  boundaries,  and  its 
intimate  connection  with  the  accompanying 
vein  and  nerve. 

The  artery  may  be  ligated  in  the  upper 
third  of  its  extent,  where  it  is  more  acces- 
sible than  anywhere  else,  by  carrying  a  ver- 
tical incision  along  the  outer  border  of  the 
semi-membranous  muscle,  for  about  three 
inches,  extending  down  as  far  as  the  popli- 
teal nerve.  The  muscle  is  then  drawn  in- 
wards and  the  nerve  outwards,  when,  by  the 
cautious  use  of  the  forceps  and  handle  of  the 
knife,  the  vein  and  artery  will  be  easily 
found,  and  must  be  gently  and  carefully 
separated  from  each  other,  the  needle  being 
passed  from  without  inwards. 

Exposure  of  the  artery,  in  the  lower  third 
of  its  extent,  may  be  effected  by  a  vertical 
incision  between  the  heads  of  the  gastroc- 
nemius muscle.  Care  is  taken  not  to  injure 
the  posterior  saphenous  vein  and  nerve, 
which  lie  close  by,  but  to  draw  them,  along 
with  the  popliteal  nerve,  away  from  the 
knife.  The  artery  will  be  found  to  be  deeply 
imbedded  in  the  ham,  partially  concealed  by  the  popliteal  vein,  but  pro- 
jecting somewhat  to  its  outer  side. 

In  our  attempts  to  expose  the  popliteal  artery,  care  must  be  taken  not  to 
make  too  free  a  use  of  the  knife,  for  fear  of  wounding  the  articular  branches 
which  are  given  off  at  a  right  angle,  and  which  might,  if  injured,  cause  em- 
barrassing hemorrhage. 


Ligation  of  the  popliteal  at  its  upper  and 
lower  parts,  a.  The  popliteal  vein.  b. 
The  popliteal  artery,  c.  The  posterior 
saphenous  vein.  The  popliteal  nerve,  on 
the  outside  of  the  artery,  has  been  acci" 
dentally  omitted  in  the  diagram. 


LIGATION  OF  THE  ANTERIOR  TIBIAL. 

The  anterior  tibial  artery  may  require  to  be  tied  on  account  of  hemorrhage 
or  traumatic  aneurism,  and  the  best  plan  always  is  to  take  the  external  wound 
as  our  guide  to  the  seat  of  the  injury.     The  vessel,  whose  course  is  indicated 
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by  a  line  drawn  from  the  head  of  the  fibula  to  the  base  of  the  great  toe,  may 
be  secured  at  three  different  points. 

The  artery,  in  the  superior  third  of  its  extent,  lies  underneath  and  between 
the  anterior  tibial  and  common  extensor  muscles,  and  may  be  exposed  by  a 
vertical  incision,  four  inches  in  length,  carried  down  in  the  direction  of  the 
hue  just  mentioned.  The  skin  and  superficial  fascia  being  divided,  the 
aponeurosis  is  to  be  slit  open  upon  a  director  to  the  full  extent  of  the  outer 
wound ;  the  two  muscles  are  then  to  be  separated  from  each  other  along 
their  raphe,  and  the  artery,  which  lies  in  close  contact  with  the  interosseous 
ligament,  is  surrounded  with  the  ligature,  care  being  taken  not  to  injure  the 
accompanying  veins.     The  anterior  tibial  nerve  is  exterior  to  the  vessels. 

In  the  middle  third  of  the  leg,  the  relations  of  the  vessel  are  essentially  the 
same  as  in  the  upper,  except  that  the  long 
extensor  of  the  toe  is  interposed  between  the 
anterior  tibial  and  common  extensor.  The 
artery  is  still  deep-seated,  and  a  long  incision 
is  required  for  its  full  exposure.  A  branch 
of  the  peroneal  nerve  sometimes  attaches  itself 
to  the  artery  here,  and  must  be  drawn  away 
before  passing  the  ligature. 

In  the  inferior  third  of  the  limb,  the  artery 
lies  on  the  tibia,  between  the  tendons  of  the 
common  extensor  of  the  foot  and  the  proper 
extensor  of  the  great  toe,  the  latter  overlap- 
ping it  on  the  inside.  The  vessel  here  is, 
therefore,  comparatively  easy  of  access. 

The  dorsal  artery  of  the  foot,  the  continua- 
tion of  the  anterior  tibial,  may  be  easily  tied 
in  any  portion  of  its  extent,  as  it  runs  down 
across  the  instep,  its  course  being  indicated 
by  a  line  extending  from  the  centre  of  the 
ankle-joint  to  the  posterior  extremity  of  the 
first  interosseous  space.  It  lies  under  cover 
of  the  integuments  and  aponeurosis,  and  may 
readily  be  exposed  by  carrying  the  knife  along 
the  outer  border  of  the  tendon  of  the  long 
extensor  muscle  of  the  great  toe. 

LIGATION  OF  THE  POSTERIOR  TIBIAL. 

The  posterior  tibial  artery  occasionally  re- 
quires ligation  on  account  of  wounds,  and,  if 
the  operation  be  performed  high  up,  the  task 
is  one  of  the  most  arduous  and  perplexing 
that  a  surgeon  can  be  called  upon  to  execute. 
It  has  fallen  to  my  lot  to  tie  it  in  this  situa- 
tion in  two  instances,  and  the  difficulties  in 
both  were  very  great,  having  been  increased 
tenfold  by  the  confused  condition  of  the  parts, 
in  consequence  of  the  large  quantity  of  extra- 
vasated  blood.      In  one  of  these,  cases  the 

artery  had  been  laid  open  by  a  pistol  ball,  and  in  the  other  by  a  dirk-knife  ; 
the  hemorrhage  in  both  was  profuse,  and  could  only  be  effectually  controlled 
by  the  ligature. 

The  situation  of  this  artery  is  very  deep;  its  course  is  at  first  obliquely 
inwards,  and  then  vertical,  being  indicated  by  a  line  extending  from  the 


Ligation  of  the  anterior  tibial,  at  va- 
rious parts.  The  wounds  are  supposed 
to  be  held  asunder.  The  ligature  is 
under  the  vessel. 
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inferior  border  of  the  popliteal  muscle  to  the  fossa  between  the  heel-bone  and 
the  inner  ankle.  It  is  covered  in  the  superior  two-thirds  of  its  extent  by  the 
gastrocnemial,  soleal,  and  plantar  muscles,  but  during  the  remaining  portion 
it  lies  immediately  below  the  integuments,  except  at  its  commencement,  where 
it  is  slightly  overlapped  by  the  tendo  Achillis.  It  is  accompanied  and  em- 
braced by  two  veins,  one  being  on  each  side  of  it.  The  attendant  nerve  lies 
internal  to  it  in  the  upper  part  of  the  leg,  but  as  it  descends  it  crosses  the 
artery  superficially,  and  places  itself  along  its  outer  margin.  It  is  not  with- 
out interest  to  know  that  the  posterior  tibial  is  sometimes  double. 

The  artery  may  be  exposed  and  tied  in  the  upper  and  middle  portions  of 
its  extent  in  one  of  two  ways.  The  first  consists  in  detaching  the  gastroc- 
nemial muscle  for  about  four  inches  along  the  inner  border  of  the  tibia,  and 

cutting  across  the  inner  head  of  the 
soleal,  by  reflecting  which  we  come 
directly  down  to  the  posterior  layer  of 
the  aponeurosis  of  the  leg,  the  free  divi- 
sion of  which  brings  the  vessel  at  once 
fully  into  view.  Care  must  be  taken  to 
avoid  the  internal  saphenous  vein,  which 
runs  close  along  the  line  of  incision.  In 
the  other  method,  which  was  suggested 
by  Mr.  Guthrie,  the  artery  is  laid  hare 
by  a  long,  vertical  cut,  extending  through 
the  centre  of  the  muscles  of  the  calf.  Its 
advantages  are,  first,  that  the  artery  be- 
ing more  directly  approached,  is  more 
effectually  under  our  control,  and,  se- 
condly, that  there  is  less  danger  of  bag- 
ging, if  blood  and  pus  are  poured  out. 
The  length  of  the  incision  need  not 
exceed  that  in  the  other  operation,  and 
the  hemorrhage  is  generally  insignificant. 
The  posterior  tibial  sometimes  requires 
ligation  in  the  lower  portion  of  its  ex- 
tent, between  the  heel  and  ankle.  Taking 
its  pulsation  for  his  guide,  the  surgeon 
makes  an  incision,  about  two  inches 
long,  directly  along  its  track,  which  is 
nearly  midway  between  the  two  points 
here  indicated.  The  direction  of  the 
incision  should  be  somewhat  curvilinear, 
with  the  concavity  towards  the  inner 
malleolus.  The  artery  here  lies  beneath 
three  aponeurotic  layers,  which  must  be 
successively  divided  upon  the  director, 
when  the  needle  is  passed  under  the 
vessel  from  behind  forwards,  care  being 
taken  not  to  include  the  accompanying  veins  and  nerve. 

In  consequence  of  the  superficial  situation  of  this  artery  in  the  lower  por- 
tion of  its  extent,  a  convenient  point  is  afforded  between  the  inner  malleolus 
and  the  tendo  Achillis  for  the  application  of  pressure  in  the  treatment  of 
hemorrhage  of  the  sole  of  the  foot.  The  effect  may  be  greatly  increased  if 
the  circulation  be  also  arrested  in  the  anterior  tibial,  as  may  readily  be  done 
by  placing  a  compress  over  it,  just  above  the  joint.  A  bandage  is  then  ex- 
tended from  the  toes  upwards  as  far  as  the  ankle,  round  which  it  is  to  be 
passed  in  the  form  of  the  figure  8,  until  the  bleeding  is  completely  arrested. 


Ligation  of  the  posterior  tibial,  at  various 
parts.  The  wounds  are  held  asunder,  and  the 
ligature  is  under  the  vessel. 
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Sometimes  a  metallic  arch  may  be  advantageously  stretched  across  the  front 
of  the  joint,  one  end  resting  upon  each  compress,  the  object  being  to  ward 
off  injurious  pressure. 

The  two  plantar  arteries  begin  opposite  the  two  heads  of  the  abductor 
muscle  of  the  great  toe,  being  the  terminal  branches  of  the  posterior  tibial ; 
they  are  deep  seated,  and,  when  injured,  are  often  a  source  of  troublesome 
and  annoying  hemorrhage,  owing  to  the  remarkable  freedom  of  their  anasto- 
moses. All  precepts  for  exposing  and  tying  these  vessels,  founded  upon 
their  anatomical  relations,  are  useless.  The  best  plan  is  to  be  guided  by  the 
external  wound,  and  to  provide  an  abundance  of  room  with  the  knife,  always 
taking  care  to  cut  in  the  direction  of  the  length  of  the  foot. 

LIGATION  OP  THE  PERONEAL. 

The  peroneal  artery,  after  running  a  short  distance,  passes  obliquely  down- 
wards and  outwards  to  reach  the  fibula,  along  which  it  descends  until  it 
arrives  near  the  outer  malleolus,  where  it  divides  into  its  two  terminal 
branches.  It  may  be  secured,  in  the  upper  portion  of  its  extent,  by  making 
an  incision,  long  and  vertical,  through  the  bellies  of  the  gastrocnemial  and 
soleal  muscles  ;  and  inferiorly,  as  it  runs  along  between  the  outer  malleolus 
and  tendo  Achillis,  by  a  cut  at  least  two  inches  and  a  half  in  length,  directed 
upwards  and  outwards  towards  the  fibula.  The  vessel  here  rests  upon  the 
interosseous  ligament,  under  cover  of  the  long  flexor  of  the  great  toe,  which 
must  be  detached  as  far  as  may  be  necessary  from  the  bone,  and  drawn  out- 
wards. 
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CHAPTER    VI. 

INJUBIES  AND  DISEASES  OF  THE  VEINS. 

The  affections  of  the  veins  requiring  to  be  noticed  under  this  head  are, 
wounds,  hemorrhage,  inflammation,  varicosity,  the  formation  of  phlebolites, 
and  the  introduction  of  air. 

SECT.  I. — •WOUNDS. 

Of  wounds  of  the  veins  not  much  need  here  be  said,  as  they  rarely  exhibit 
any  difficulty  in  regard  to  their  treatment,  or  much  danger  in  respect  to  their 
termination.  Like  wounds  of  the  arteries,  they  may  be  produced  by  various 
weapons,  and  are,  therefore,  distinguished  by  different  names,  as  incised,  punc- 
tured, lacerated,  contused,  and  gunshot.  They  are  always  followed  by  more 
or  less  hemorrhage,  according  to  the  size  of  their  caliber,  the  blood  issuing 
from  them  in  a  continuous  stream,  of  a  dark,  purple  color.  When  the  division 
is  complete,  there  is  hardly  any  retraction,  or  annular  constriction,  and  hence 
the  bleeding  often  progresses  until  it  proves  fatal,  especially  if  the  vessel  be 
large  and  superficial,  as  in  wounds  of  the  jugular  and  femoral,  fainting  not 
materially  favoring  the  formation  of  a  clot.  Partial  wounds,  of  whatever  direc- 
tion, will  also  bleed  copiously,  if  they  are  at  all  extensive,  and  no  mechanical 
obstacle  is  offered  to  the  flow  of  blood.  If  the  incision  is  small,  exhibiting  the 
character  rather  of  a  puncture  than  of  a  cut,  the  bleeding,  after  having  con- 
tinued for  some  time,  will  gradually  cease,  in  consequence  of  the  formation  of 
a  minute,  but  gradually  increasing,  clot  upon  the  edges  of  the  wound.  These 
phenomena  may  often  be  witnessed  in  ordinary  venesection  at  the  bend  of  the 
arm,  the  clot  adverted  to  constituting  one  of  the  impediments  to  the  flow  of 
the  blood,  and  occasionally  compelling  the  operator  to  open  another  vein.  In 
gunshot  wounds,  severing  a  large  vein,  the  hemorrhage  frequently  proves  as 
suddenly  fatal,  or  nearly  so,  as  in  corresponding  lesions  of  an  artery  ;  or,  life 
being  preserved  by  the  narrow  state  of  the  wound,  or  the  valve-like  disposi- 
tion of  its  walls,  the  blood  may  be  extensively,  and  perhaps  most  prejudi- 
cially, inflltrated  into  the  intermuscular  and  subcutaneous  cellular  tissue. 

The  chief  danger  from  wounds  of  the  veins  arises  from  loss  of  blood  and 
inflammation  of  their  tunics.  The  latter  occurrence  is  occasionally  observed 
as  a  consequence  of  the  operation  of  bleeding  at  the  arm  with  a  foul  or  blunt 
lancet.  In  ordinary  cases,  however,  there  is  but  little  risk  of  this  kind,  the 
parts  readily  uniting  by  adhesive  action,  since  there  is  no  impediment  to  this 
process  from  the  sanguineous  current,  as  there  is,  under  similar  circumstances, 
in  an  artery  ;  all  is  calm  and  quiet  within,  and  hence  the  most  extensive 
wounds  are  often  repaired  in  an  almost  incredibly  short  time. 

The  treatment  of  a  wounded  vein  is  generally  very  simple,  merely  by  com- 
press and  bandage,  and  attention  to  position.  If  seated  superficially,  we 
have  only  to  bring  the  edges  of  the  breach  together  in  the  usual  manner,  and 
the  hemorrhage  will  generally  cease  at  once,  without  any  direct  application 
to  the  vein  itself.     In  the  operation  of  bleeding,  the  only  dressing  commonly 
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employed,  after  the  necessary  quantity  of  blood  has  been  evacuated,  and  the 
edges  of  the  puncture  have  been  approximated,  is  a  small  compress,  placed 
immediately  over  the  part,  and  confined  by  means  of  a  bandage  ;  the  slight 
inflammation  which  follows  furnishes  the  requisite  amount  of  plasma,  and  in 
less  than  twenty-four  hours  the  union  is  generally  so  firm  as  to  render  it  dif- 
ficult to  break  it.  The  rule  with  all  good  surgeons  is  never  to  tie  a  vein,  in 
any  case,  or  under  any  circumstances,  if  it  can  possibly  be  avoided  ;  not  that 
such  an  operation  involves  any  special  difficulty,  but  because  of  its  liability 
to  be  followed  by  severe  inflammation,  of  a  diffusive,  erysipelatous  character, 
tending  to  extend  into  the  larger  trunks  and  thence  on  towards  the  heart. 
Cases,  nevertheless,  occasionally  occur,  as  in  wounds  and  operations  about 
the  neck,  axilla,  groin,  and  thigh,  where,  from  the  extensive  character  of  the 
lesion,  and  the  impossibility  of  arresting  the  hemorrhage  by  compression,  the 
ligature  must  be  employed  at  all  hazard  ;  and  it  is  gratifying  to  know  that, 
although  such  a  procedure  is  perhaps  never  entirely  free  from  danger,  yet  it 
has  often  been  crowned  with  the  most  complete  success. 

Rest  is  of  great  moment  after  wounds  of  the  veins  ;  it  should  be  absolute, 
for  the  slightest  motion  may  break  up  the  adhesions,  and  thus  endanger  the 
part  by  inflammation.  Exclusion  of  the  atmosphere  is  also  very  desirable, 
and  may  be  secured  by  compress  and  bandage  alone,  or  by  these  means,  aided 
by  collodion. 


SECT.  II. — DISEASES  OF  THE  VEINS. 

Inflammation  of  the  veins,  technically  called  phlebitis,  is  occasionally  an 
idiopathic  affection  ;  most  commonly,  however,  it  arises  from  injury,  inflicted 
either  directly  upon  these  vessels,  or  indirectly  through  other  structures.  It 
frequently  follows  upon  severe  accidents  and  surgical  operations,  and,  when 
this  is  the  case,  it  is  apt  to  give  rise  to  pyemia,  or  multiple  abscess,  a  disease 
which,  as  stated  elsewhere,  nearly  always  proves  fatal.  Phlebitis  is  a  much 
more  common  affection  than  arteritis,  and  differs  from  this  lesion  still  further 
in  its  liability  to  terminate  in  suppuration,  which  arteritis  seldom  does,  the 
ordinary  product  of  the  latter  being  plastic  matter,  not  pus.  Another  pecu- 
liarity of  phlebitis  is  its  tendency  to  extend  along  the  vessels  towards  the 
heart,  thus  greatly  increasing  its  dangers.  Recent  researches,  however, 
render  it  probable  that  this  tendency  is  much  less  frequent  than  was  formerly 
imagined.  The  affection  is  sometimes  confined  to  one  vein  ;  but,  in  general, 
it  involves  a  considerable  number,  either  simultaneously  or  successively.  In 
the  former  case,  it  is  said  to  be  circumscribed;  in  the  latter,  diffused.  Finally, 
it  may  be  acute  or  chronic. 

1.    ACUTE  PHLEBITIS. 

The  symptoms  of  acute  phlebitis  are  not  always  well  marked.  "When  the 
affected  vessels  are  superficial,  their  course  is  generally  indicated  by  the  exist- 
ence of  a  corresponding  number  of  red  lines,  which,  on  applying  the  finger, 
feel  like  hard,  rigid  cords,  exquisitely  sensitive  to  the  touch,  and  reaching 
from  the  seat  of  the  injury  up  the  limb  as  far  as  the  eye  can  follow  them. 
The  discoloration,  which  varies  from  a  faint,  rosy  tint  to  deep  red,  or  even 
purple,  according  to  the  intensity  of  the  morbid  action,  gradually  diffuses 
itself  over  the  surrounding  surface,  and  eventually  exhibits  all  the  characters 
which  distinguish  that  of  erysipelas.  Considerable  swelling  usually  attends, 
not  unfrequently  pitting  on  pressure.  The  pain  is  of  a  sharp,  smarting,  or 
burning  nature,  and  is  generally  so  severe  as  to  deprive  the  patient  effectually 
of  appetite  and  sleep. 
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Fig.  274. 


The  constitution  always  deeply  sympathizes  in  phlebitis,  even  when  of 
comparatively  limited  extent.  The  disease  is  often,  if  not  generally,  ushered 
in  by  chilly  sensations,  if  not  actual  rigors,  alternating  with  flushes  of  heat  ; 
the  pulse  is  frequent,  quick,  and  irritable;  the  skin  hot  and  dry;  the  stomach 
nauseated  and  otherwise  disordered  ;  the  bowels  costive  ;  the  urine  scanty 
and  high-colored.  If  the  patient  was  in  ill  health  immediately  prior  to  the 
attack,  the  symptoms  will  usually  be  of  an  adynamic 
character  from  the  beginning;  or,  if  not,  they  will  soon 
become  so.  Excessive  prostration,  delirium,  an  icterode 
state  of  the  countenance,  gastric  irritability,  and  great 
restlessness  are  usually  prominent  symptoms  in  every 
severe  case  of  phlebitis. 

The  anatomical  characters  of  acute  phlebitis  are  swell- 
ing, opacity,  and  pulpiness  of  the  internal  membrane  of 
the  veins,  with  uniform  redness,  varying  from  light  pink 
to  deep  florid.  The  middle  and  outer  coats  soon  become 
profoundly  injected,  and  their  proper  substance,  although 
at  first  preternaturally  soft  and  humid,  is  at  length  ren- 
dered so  dense  and  firm  that  the  vein  feels  like  a  hard, 
contracted  cord.  The  cavity  of  the  inflamed  vessel  is 
filled  with  clotted  blood,  as  seen  in  fig.  274,  sometimes 
blended  with  pus  or  lymph,  and  in  many  cases  it  is  lined 
by  a  false  membrane,  susceptible,  under  certain  circum- 
stances, of  organization.  Instances  occur  in  which  the 
pus  is  infiltrated  into  the  substance  of  the  vein,  or  col- 
lected into  small  abscesses  beneath  the  serous  lining. 
The  pus  of  phlebitis  is  generally  an  imperfectly  elabo- 
rated fluid,  containing  a  large  quantity  of  plastic  matter, 
and  comparatively  few  characteristic  globules. 

Acute  phlebitis  is  always  a  dangerous,  and  often  a 
fatal,  disease,  few  persons  recovering  when  the  morbid 
action  is  well  established,  or  extensively  diffused.  This 
remark  is  true  both  of  the  traumatic  and  idiopathic  forms 
of  the  disease ;  also  of  external  and  internal  phlebitis,  or 
of  inflammation  of  the  superficial  and  deep-seated  veins.  The  pus  formed  in 
the  affected  vessels,  commingling  with  the  blood,  soon  poisons  the  system, 
and  thus  renders  the  heart,  brain,  and  spinal  cord  unfit  for  the  performance 
of  their  functions. 

The  treatment  of  phlebitis  cannot  be  conducted  with  too  much  caution. 
When  the  disease  is  situated  superficially,  an  attempt  should  be  made,  by 
leeches,  blisters,  iodine,  and  nitrate  of  silver,  to  circumscribe  the  morbid 
action,  and  thus  prevent  the  formation  of  pus.  Such  a  result,  however,  is 
not  to  be  expected  when  the  disease  involves  the  internal  or  deeper  veins, 
where  the  inflammation  often  makes  great,  if  not  irreparable,  progress  before 
the  surgeon  is  aware  of  its  true  character,  and  where,  consequently,  treatment 
of  every  kind  is  of  little  or  no  avail.  All  lowering  measures  are  generally 
inadmissible,  even  when  the  patient  is  comparatively  young  and  plethoric; 
debility,  great  and  marked,  is  sure  to  arise,  and  to  call  imperatively  for  the 
use  of  tonics  and  stimulants.  Purgatives  are  exhibited  to  clear  out  the 
bowels  and  correct  the  secretions ;  and  mercury  is  given  in  frequent  and 
liberal  doses  with  a  view  to  early  and  decisive  constitutional  impression,  the 
best  form  being  calomel,  or  calomel  and  blue  mass.  The  addition  of  morphia 
will  be  required  for  the  threefold  purpose  of  preventing  undue  purgation, 
allaying  pain,  and  inducing  sleep.  The  best  stimulants  are  milk  punch,  qui- 
nine, and  iron,  especially  the  tincture  of  the  chloride. 

If  abscesses  form,  their  contents  must  be  evacuated  by  early  and  free 


Phlebitis  ;  a  section  of 
the  femoral  vein,  oc- 
cupied principally  by 
fibrous  clots. 
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incisions ;  the  internal  organs  must  be  diligently  watched,  and  any  complica- 
tions that  may  arise  must  be  met  by  appropriate  measures. 

2.    CHRONIC  AFFECTIONS. 

The  characters  of  chronic  inflammation  of  the  veins  differ  considerably 
from  those  of  the  acute  form.  The  coats  of  the  vessels  are  usually  so  much 
thickened,  hypertrophied,  and  indurated  as  to  preserve,  when  cut  across,  their 
cylindrical  figure,  Jjke  an  artery.  The  redness  is  of  a  brownish  tint,  inter- 
spersed with  numerous  shades  of  gray,  violet,  or  purple  ;  and  the  inner  mem- 
brane, which  is  rough  and  shrivelled,  can  easily  be  raised  in  large  opaque 
shreds.  In  some  instances,  the  vein  is  dilated,  or  contracted,  obstructed  with 
clotted  blood,  lined  by  lymph,  or  filled  with  pus. 

The  disease  sometimes  passes  into  ulceration,  but  the  occurrence  is  much 
less  frequent  than  in  the  arteries.  Commencing  most  commonly  at  one  or 
more  points  of  the  inner  membrane,  it  gradually  extends  to  the  other  tunics, 
which  it  sometimes  completely  erodes.  The  immediate  effect  of  this  accident 
is  an  effusion  of  blood,  which  may  be  so  great  as  to  produce  fatal  results. 
The  ulcers,  which  affect  various  forms,  are  occasionally  quite  numerous,  and 
spread  over  a  large  extent  of  surface. 

Chronic  phlebitis  is  observed  chiefly  in  the  veins  of  the  inferior  extremity, 
and  in  those  of  the  spermatic  cord  and  of  the  ano-rectal  region,  as  a  com- 
plication of  hemorrhoids.  The  principal  symptoms  are  pains,  of  a  sharp, 
pricking,  or  dull  aching  character,  tenderness  on  pressure,  and  a  sense  of 
fulness  or  distension  at  the  seat  of  the  disease.  The  treatment  is  gently  an- 
tiphlogistic, removal  of  the  exciting  cause  constituting  an  object  of  primary 
importance. 

There  are  certain  states  of  the  system  in  which  the  veins  attain  a  very  great 
size,  and,  consequently,  carry  an  inordinate  amount  of  blood.  This  hyper- 
trophy, for  so  may  it  be  termed,  is  very  conspicuous  in  chronic  affections  of 
the  joints,  and  in  various  kinds  of  tumors,  both  vascular  and  malignant.  It 
is  always  conjoined  with  hypertrophy  of  the  arteries,  and  forms  one  of  the 
most  serious  obstacles  to  the  cure  of  certain  diseases. 

Obliteration  of  the  veins  is  by  no  means  uncommon,  and  is  almost  always 
the  result  of  inflammation.  Sometimes  it  is  caused  by  the  pressure  of  a  tumor 
forcing  the  sides  of  the  vessel  closely  in  contact,  and  so  converting  it  into  a 
dense,  ligamentous  cord.  The  largest  veins  are  sometimes  thus  obliterated. 
Such  a  condition  is  extremely  apt  to  be  followed  by  dropsical  effusions  and 
other  ill  effects  inimical  to  health  and  life. 

Loose  concretions,  phlebolites  or  vein-stones,  as  they  are  termed,  varying 
in  size  from  a  currant  to  a  pea,  are  occasionally  found  in  the  interior  of  these 
tubes.  Commonly  of  a  yellowish,  brownish,  or  bluish  color,  they  are  of  a 
hard  and  brittle  consistence,  and  of  an  oblong,  oval,  or  spherical  form,  with 
a  smooth,  even  surface.  When  divided,  they  are  found  to  be  made  up  of 
several  thin  but  distinct  lamellae,  disposed  concentrically  around  a  small  deli- 
cate nucleus,  frequently  consisting  of  fibrin.  The  number  of  these  concre- 
tions is  extremely  variable  ;  occasionally  as  many  as  ten,  twenty,  or  even 
thirty  are  observed.  They  are  generally  met  with  in  the  smaller  veins;  more 
frequently,  perhaps,  in  the  spermatic,  uterine,  vaginal,  vesical,  hemorrhoidal, 
and  splenic,  than  in  any  other.  In  the  saphenous  and  its  branches,  they 
often  exist  in  connection  with  varicose  enlargement.  Their  composition  is 
principally  phosphate  and  carbonate  of  lime,  with  a  small  amount  of  animal 
matter,  probably  albumen,  and  a  trace  of  oxide  of  irou. 
vol.  I. — 53 
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SECT.  III. — VARIX. 


A  varicose  and  dilated  state  of  the  veins  is  by  no  means  uncommon,  espe- 
cially in  the  lower  classes  of  working  people,  and  in  mechanics  whose  avoca- 
tion compels  them  to  maintain  habitually  the  erect  position.  The  veins  which 
are  most  liable  to  suffer  in  this  respect  are  those  of  the  inferior  extremity  and 
of  the  spermatic  cord,  but  those  of  the  abdomen,  scrotur%  vulva,  trunk,  and 
face  are  also  occasionally  implicated,  while  those  of  the  superior  extremity 
are  almost  exempt  from  the  disease.  Of  the  deep-seated  veins,  those  most 
frequently  affected  arc  the  jugular,  azygos,  subclavian,  and  hemorrhoidal.  I 
have  met  with  quite  a  number  of  cases  where  there  was  apparently  a  varicose 
diathesis,  almost  all  the  principal  veins  in  the  body  being  abnormally  tortuous 
and  dilated. 

Age  seems  to  exert  a  remarkable  predisposition  to  this  disease.  Tims, 
varicose  enlargement  of  the  spermatic  veins  is  most  common  in  young  men 
soon  after  the  age  of  puberty ;  while,  in  the  inferior  extremity,  the  greater 
number  of  cases  occur  after  the  thirtieth  year.  In  the  hemorrhoidal  veins, 
the  malady  is  most  frequent  in  elderly  subjects. 

The  veins,  in  this  disease,  are  preternaturally  large,  tortuous,  knotty,  and 
convoluted,  or  as  if  they  were  folded  upon  themselves,  being  augmented  both 
in  diameter  and  length,  and  observing  a  singularly  serpentine  course  as  they 
proceed  to  their  place  of  destination.  Their  coats  are  hard,  dense,  and  elastic, 
rolling  under  the  finger  like  fine  cords ;  with,  here  and  there,  a  portion  that 
retains  its  normal  characters,  or  that  is  uncommonly  thin  and  expanded,  as 
if  it  were  ready  to  give  way  under  the  slightest  exertion.  In  cases  of  long 
standing,  they  frequently  offer  a  good  deal  of  resistance  to  the  knife,  perhaps 
even  emitting  a  sort  of  grating  noise.  On  being  laid  open,  they  are  found 
to  be  rough  and  irregularly  sacculated,  strong  bands  being  sometimes  stretched 

across  their  interior,  which  divide  the 
tube  into  small  cells,  occupied  by  coagu- 
lated blood,  phlebolites,  or  fibrinous 
concretions,  in  a  state  of  organization. 
In  the  advanced  stages  of  the  disease, 
many  of  the  valves  are  broken  down, 
if  not  completely  destroyed,  while  in  re- 
cent cases  they  are  simply  thickened,  in- 
durated, displaced,  or  ruptured.  These 
changes,  which  are  generally  most 
conspicuous  in  the  internal  saphenous 
vein  and  its  branches,  are  obviously 
brought  about  by  chronic  inflammation, 
or  by  repeated  attacks  of  the  acute  form 
of  that  disease,  and  often  lead  to  great 
and  irreparable  mischief.  Occasionally, 
the  affected  vessels  are  converted  into 
dense,  rigid,  and  impervious  cords, 
altogether  disqualified  for  the  discharge 
of  their  functions. 

The  state  of  the  vessels  here  described 
is  well  depicted  in  fig.  275,  taken  from 
a  patient  of  mine,  a  stout,  robust  labor- 
ing man,  upwards  of  fifty  years  of  age. 
The  enlargement,  which  was  much 
VarixoftLe  leg.  greater  than  I  ever  saw  it  before,  was 
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principally  situated  on  the  inner  surface  of  the   limb,  and  was  associated 
with  similar  disease  of  the  veins  of  the  scrotum,  penis,  and  abdomen. 

The  disease  in  question  may  be  caused  in  various  ways.  In  the  inferior 
extremities  of  pregnant  females,  it  is  generally  induced  by  the  pressure  of  the 
distended  uterus,  creating  a  mechanical  impediment  to  the  return  of  the  blood 
in  the  iliac  veins,  and,  indirectly,  in  the  saphenous.  Wearing  tight  garters, 
drawers,  or  stockings,  may  also  occasion  the  disease,  and  a  similar  effect  is 
brought  about  by  the  habitual  maintenance  of  the  erect  posture.  Hence,  the 
disease  is  very  common  in  persons  who  are  compelled  to  stand  much.  Varix 
of  the  hemorrhoidal  veins  generally  depends  upon  habitual  distension  of  the 
rectum  and  frequent  straining  in  defecation.  The  causes  of  varicocele  are 
still  imperfectly  understood,  although  there  is  reason  to  believe  that  the  dis- 
ease is  most  commonly  developed  under  the  influence  of  onanism,  and  other 
mechanical  obstruction  calculated  to  weaken  the  spermatic  veins. 

A  natural  predisposition  to  varicose  enlargement  occasionally  exists  in 
certain  individuals  ;  the  veins  seem  to  be  unusually  large  and  feeble,  and  to 
become  tortuous  and  dilated  under  the  most  trifling  obstacles  to  the  onward 
movement  of  their  contents.  When  this  is  the  case,  the  disease  often  occurs 
simultaneously  in  different  parts  of  the  body,  superficial  as  well  as  deep. 

The  effects  of  varicose  veins  vary  according  to  the  situation  of  the  malady. 
In  the  legs,  the  pressure  of  the  enlarged  and  distended  vessels  is  always  pro- 
ductive of  a  good  deal  of  pain,  of  a  pricking  or  stinging  nature,  of  tume- 
faction of  the  skin  and  cellular  tissue,  and  of  more  or  less  tenderness  along 
the  track  of  the  affected  veins.  In  the  more  aggravated  cases,  ulceration  of 
the  integuments  is  apt  to  take  place,  commencing  usually  at  one  particular 
spot  on  the  inner  surface  of  the  limb,  and  gradually  progressing  until  a  large 
sore  is  established,  called,  from  this  circumstance,  the  varicose  ulcer,  which 
it  is  always  difficult  to  heal,  and  which  occasionally  extends  into  the  enlarged 
veins,  thus  causing  copious,  if  not  fatal,  hemorrhage.  In  the  spermatic  veins, 
the  disease  may  give  rise  to  atrophy  of  the  testicle,  and  to  distressing  neu- 
ralgic pains ;  while  in  the  hemorrhoidal  it  leads  to  the  formation  of  piles,  and 
other  disagreeable  symptoms. 

Although  the  development  of  varix  is  generally  slow,  yet  cases  occasionally 
occur  in  which  it  progresses  very  rapidly.  During  the  latter  months  of  utero- 
gestation,  the  veins  of  the  feet,  legs,  and  thighs  often  attain  an  enormous 
bulk  in  a  few  weeks,  and  I  have  seen  repeated  instances  of  a  similar  kind  in 
the  spermatic  and  hemorrhoidal  veins.  In  the  inferior  extremity,  the  disease, 
after  having  gone  on  for  some  time,  often  remains  stationary  for  an  indefinite 
period,  neither  perceptibly  advancing  nor  receding.  In  some  instances,  it 
undergoes  a  sort  of  spontaneous  cure  ;  that  is,  inflammation  is  set  up  in  the 
affected  veins,  and,  this  being  followed  by  the  formation  of  fibrinous  concre- 
tions, their  caliber  is  ultimately  rendered  completely  impervious,  thus  com- 
pelling the  blood  to  seek  other  channels.  Instead  of  this  favorable  result, 
the  inflammation  sometimes  leads  to  erysipelas,  abscess,  and  even  death. 
Varicocele  never  proves  fatal,  nor  does  varix  of  the  hemorrhoidal  veins, 
although  both  are,  at  times,  a  source  of  severe  suffering. 

Treatment.— -The  treatment  of  varix  resolves  itself  into  palliative  and 
radical.  The  former  consists,  as  the  term  implies,  of  the  removal  of  the 
exciting  cause  of  the  disease,  and  the  adoption  of  such  remedies  as  are  cal- 
culated to  relieve  the  part  and  system  of  suffering  without  positively  curing 
the  malady.  In  varicocele,  onanism  must  be  interdicted ;  in  varix  of  the 
hemorrhoidal  veins,  straining  and  constipation  must  be  counteracted  ;  and 
in  varicose  enlargement  of  the  veins  of  the  lower  extremity,  all  sources  of 
constriction  must  be  removed,  together  with  whatever  else  has  a  tendency 
to  weaken  irritate,  and  inflame  the  diseased  structures,  and  thereby  occasion 
further  enlargement.     Giving  artificial  support  to  the  affected  veins  often 
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has  a  good  effect.  Hence  the  use  of  the  suspensory  bag  in  varicocele,  and 
of  the  laced-stoeking  in  varix  of  the  saphenous  veins.  In  every  form  of  the 
lesion,  great  benefit  accrues  from  attention  to  the  general  health,  and  from 
the  occasional  administration  of  au  active  purgative,  which,  by  clearing  out 
the  bowels,  thus  affords  a  freer  passage  of  the  blood  in  the  diseased  veins 
towards  the  heart.  If  the  patient  be  very  plethoric,  he  may  sometimes  ad- 
vantageously lose  blood.  In  varix  of  the  legs,  nothing  commonly  affords 
more  prompt  and  satisfactory  relief  than  a  good  bleeding  at  the  arm  ;  and 
the  same  remedy  must  be  called  into  requisition,  along  with  astringent  and 
anodyne  lotions  and  perfect  rest  of  the  parts,  when  the  veins  are  unusually 
tender  and  painful  from  an  accidental  access  of  inflammation. 

For  the  radical  cure  of  this  disease  numerous  operations  have  been  devised, 
a  few  only  of  the  more  important  of  which  need  be  noticed  here,  as  the  rest 
have  either  fallen  into  merited  neglect,  or  are  too  dangerous  to  justify  their 
repetition.  Besides,  the  claims  of  these  different  operations  will  more  natu- 
rally come  to  be  considered  when  we  speak  of  the  several  varieties  of  varix, 
as  varicocele  and  hemorrhoids.  There  are  really  but  two  operations  which, 
according  to  my  experience,  should  ever  be  resorted  to  for  the  permanent 
relief  of  this  disease  ;  these  are  the  ligature  and  the  caustic  issue  ;  and  if  we 
apply  these  remedies  to  individual  forms  of  the  lesion,  we  shall  find  that  the 
former  is  exclusively  adapted  to  varicocele  and  hemorrhoids,  and  the  latter 
to  varix  of  the  feet,  legs,  and  thighs.  Both  procedures  are  extremely  simple, 
but,  simple  though  they  be,  they  should  never  be  employed  without  a 
thorough  and  protracted  preparation  of  the  part  and  system  ;  and  I  deem 
this  the  more  necessary,  because,  in  the  great  majority  of  cases  upon  which 
we  are  obliged  to  operate,  the  disease  is  rather  an  inconvenience  than  a 
serious  evil,  threatening  loss  of  limb  and  life.  I  will  not  pretend  to  assert 
that  there  are  no  cases  of  varix  where  an  operation  is  not  absolutely  neces- 
sary ;  to  do  this  would  be  absurd  ;  what  I  mean  to  say  is  simply  this,  that 
no  man,  however  skilful  or  experienced,  should  endanger  his  patient's  life  by 
rushing  headlong  into  measures  which,  if  injudiciously  used,  may  lead  to  the 
worst  results.  The  preliminary  treatment  should  be  mild  but  of  longer 
duration  than  in  ordinary  diseases;  the  object  is  to  remove  any  irritation 
that  may  exist  in  the  affected  veins,  to  soothe  and  calm  them,  in  order  that 
they  may  be  the  better  prepared  to  withstand  the  rude  assault  about  to  be 
made  upon  them.  To  accomplish  this  object  the  patient  must  be  subjected 
to  light  diet,  to  a  course  of  gentle  purgation,  and  to  almost  absolute  rest  in 
the  recumbent  or  semi-erect  posture,  for  at  least  a  fortnight.  This  is  the 
more  important  if  he  be  plethoric,  intemperate,  or  very  excitable.  When  it 
is  remembered  how  intolerant  the  veins  are  of  injury,  and  how  resentful  they 
are  of  surgical  interference,  such  precautions  cannot  be  considered  as  idle. 

The  operation  with  the  ligature  is  either  direct,  as  in  piles,  or  subcuta- 
neous, as  in  varicocele,  and  in  either  case  it  is  as  safe  as  it  is  effectual.  The 
principle  on  which  it  operates  is  that  of  strangulation,  by  which  the  enlarged 
vessels  are  converted  into  a  slough,  which  is  subsequently  detached  by  ulcer- 
ative action.  For  this  purpose  it  is  necessary  to  draw  the  cord  with  great 
firmness,  so  as  to  produce  the  result  in  question  in  the  shortest  possible  period, 
as  well  as  with  the  least  suffering.  When  the  ligation  is  direct,  as  in  hemor- 
rhoids, it  is  always  necessary  to  encircle  the  base  of  the  tumor,  or  tie  it  as 
near  as  practicable  to  its  point  of  attachment  to  the  bowel.  When  the  base 
is  unusually  large,  it  is  sometimes  transfixed  with  a  needle  armed  with  a 
double  ligature,  one  of  which  is  then  drawn  around  each  half  of  the  morbid 
growth,  the  object  being  its  more  effectual  strangulation.  The  subcutaneous 
operation  is  particularly  applicable  to  varicocele,  to  which,  in  my  judgment, 
it  ought  to  be  exclusively  limited.  It  is  performed  by  means  of  a  stout  spear- 
pointed  needle  and  a  strong  ligature,  introduced  in  such  a  manner  as  to  avoid 
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the  spermatic  cord,  the  instrument  making  only  two  punctures,  one  in  front 
of  the  scrotum  and  the  other  behind,  by  retracing  its  steps  after  it  has  effected 
transfixion.  The  ends  of  the  cord  are  then  firmly  tied  in  the  usual  manner, 
the  pressure  being  increased  from  day  to  day  until  the  ligature  is  detached.  ' 

In  operating  upon  the  veins  of  the  inferior  extremities,  I  am  persuaded 
that  the  safest  plan  is  the  establishment  of  a  series  of  issues,  made  with  the 
Vienna  paste,  the  proper  mode  of  applying  which  will  claim  special  attention 
in  the  section  on  varix  in  the  second  volume. 

The  after-treatment  is  not  to  be  disregarded  in  these  operations.  The  great 
danger  is  a  bad  form  of  erysipelas,  connected,  doubtless,  with  phlebitis,  its 
tendency  being  to  diffuse  itself  extensively  over  the  system,  and  to  give  rise 
to  typhoid  symptoms.  I  have  not  myself,  however,  witnessed  any  such  effects 
in  any  of  my  cases,  and  I  am  inclined  to  ascribe  my  good  fortune  more  to  the 
pains  which  I  have  always  taken  to  prepare  my  patients  than  to  any  particular 
skill  in  performing  the  operation  or  in  conducting  the  after-treatment,  though 
no  one  could  be  more  careful  about  this  than  I  am.  If  everything  goes  on 
well,  little  else  will  be  necessary  than  strict  attention  to  the  diet  and  quietude 
of  the  part  and  system,  with  an  occasional  purgative;  if  erysipelas  supervene, 
calomel,  opium,  and  quinine  will  be  indicated,  along  with  milk  punch,  and 
the  application  of  iodine,  astringents,  and  emollient  cataplasms. 


SECT.  IV. — INTRODUCTION  OF  AIR. 

A  fatal,  though,  fortunately,  not  a  common  accident,  incident  to  certain 
operations,  is  the  spontaneous  introduction  of  air  into  the  veins.  It  is  most 
frequent  in  operations  about  the  neck,  face,  and  axilla,  and  was  first  noticed, 
as  a  distinct  occurrence,  in  1818,  by  Mons.  Beauchesne,  in  exsecting  a  tumor 
from  the  neck  of  a  young  man,  in  which  it  was  necessary  to  disarticulate  and 
raise  the  clavicle.  At  the  moment  of  effecting  this,  the  patient  became  faint, 
and,  exclaiming  that  he  was  dying,  expired  in  less  than  half  an  hour  after- 
wards. The  examination  of  the  body  revealed  the  existence  of  an  aperture 
in  the  internal  jugular  vein,  at  its  junction  with  the  subclavian,  through  which 
the  air,  causing  the  fatal  result,  had  doubtless  entered  the  circulation.  Shortly 
after  this,  the  accident  happened  to  Dr.  Mott  and  Dr.  Stevens,  as  well  as  to 
several  European  surgeons,  so  that,  in  due  time,  the  attention  of  the  profes- 
sion became  fully  aroused  to  the  nature  and  importance  of  the  subject. 

The  disastrous  effects  of  the  introduction  of  air  into  the  venous  circulation 
were  known,  long  ago,  to  Wepfer,  Yander-Heyden,  and  other  physiologists  ; 
but  they  were  lost  sight  of,  in  great  measure,  until  attention  was  recalled  to 
the  subject  by  the  experiments  of  Bichat,  Nysten,  and  Magendie,  who  showed 
that  a  very  small  quantity  of  this  fluid,  suddenly  injected  into  the  jugular  vein 
of  dogs  and  other  animals  was  sufficient,  in  most  cases,  to  cause  death  almost 
instantaneously.  On  the  other  hand,  it  has  been  found  that  a  large  quantity, 
as,  for  example,  several  cubic  inches,  will  not  destroy  life,  if  it  be  introduced 
slowly,  the  air,  in  this  case,  combining  with  the  blood  in  such  a  manner  as  to 
prevent  it  from  producing  any  serious  mechanical  inconvenience.  Upon  dis- 
section, air  is  readily  discovered  in  the  cavities  of  the  heart,  as  well  as  in  other 
parts  of  the  circulatory  apparatus,  thus  accounting  satisfactorily  for  the  fatal 
event. 

The  symptoms  which  characterize  the  entry  of  air  into  the  venous  system 
are  essentially  those  of  cerebral  apoplexy.  The  patient  is  generally  seized, 
suddenly  and  unexpectedly,  in  the  midst  of  the  operation,  with  a  sense  of 
faintness,  or  a  horrible  feeling  of  terror,  oppression,  and  exhaustion,  induc- 
ing him  to  believe,  and  perhaps  to  exclaim,  that  he  is  dying.  The  counte- 
nance, in  a  moment,  assumes  a  dark,  livid  hue,  the  body  is  agitated  with 
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convulsive  movements,  the  breathing  is  slow,  difficult,  and  stertorous,  the 
muscles  are  completely  relaxed,  the  pulse  is  feeble  and  almost  imperceptible, 
the  pupils  are  dilated,  and  the  individual  is  wholly  unconscious.  In  short, 
he  dies  in  a  state  of  profound  coma,  like  a  person  in  a  fit  of  apoplexy.  On 
applying  the  ear  to  the  cardiac  region,  the  action  of  the  heart  is  found  to  be 
excessively  oppressed,  the  organ  struggling  powerfully  to  overcome  the 
mechanical  obstruction  caused  by  the  admixture  of  the  gaseous  and  sangui- 
neous fluids,  which,  swept  slowly  and  heavily  along  over  the  fleshy  and  tendi- 
nous columns,  occasions  a  loud,  churning  noise,  synchronous  with  the  contrac- 
tion of  the  left  ventricle,  and  at  the  same  time  a  peculiar  thrill,  or  vibratory 
sensation,  perceptible  by  the  hand  as  it  rests  upon  the  chest. 

Such  are  the  effects  which  are  usually  observed  when  air  has  been  introduced 
suddenly,  even  in  small  quantity,  into  the  venous  circulation  ;  and  there  is  a 
strong  probability  that  they  will  steadily  increase  in  severity  until  they  prove 
fatal,  despite  the  most  judicious  and  energetic  measures  that  may  be  employed 
to  counteract  them.  The  period  at  which  death  occurs  varies  from  a  flw 
minutes  to  several  hours ;  in  some  cases  life  is  destroyed  almost  with  the 
rapidity  of  lightning,  and  in  most  cases  in  from  twenty  to  forty-five  or  fifty 
minutes.  The  fatal  event,  if  not  instantaneous,  is  always  preceded  by  a  rapid 
reduction  of  the  temperature,  and  a  diffusion  of  the  lividity  over  the  whole 
body,  the  surface  being  of  a  leaden  hue,  as  in  death  from  asphyxia,  Cases 
have  been  noticed  where,  after  the  symptoms  had  continued  for  some  time 
in  a  very  bad  form,  the  purplish  appearance  of  the  cheeks  was  suddenly  re- 
placed by  a  reddish  tinge,  affording  evidence,  although  geuerally  of  a  decep- 
tive character,  of  speedy  reanimation  and  ultimate  recovery. 

The  immediate  cause  of  death,  in  this  accident,  has  been  variously  explained; 
indeed,  it  is  remarkable  what  little  coincidence  of  opinion  there  is  upon  the 
subject  among  writers.  From  the  fact  that  air  has  occasionally  been  found  in 
the  right  cavities  of  the  heart,  after  surgical  operations  in  man,  and  in  ani- 
mals after  experiments,  it  has  been  assumed  that  it  was  the  inability  of  this 
organ  to  contract  upon  its  contents,  and  thus  send  a  sufficient  quantity  of 
blood  to  the  lungs  and  brain  for  the  due  performance  of  their  functions. 
Others  have  maintained  that  the  primary  trouble  is  in  the  pulmonary  tissues. 
Thus,  Mr.  Erichsen  supposes  that  it  depends  upon  the  manner  in  which  the 
air  and  blood  are  beaten  up  together  in  the  right  cavities  of  the  heart  into  a 
spumous  fluid,  which  is  unable  to  pass  through  the  lungs,  thus  depriving  the 
brain  and  spinal  cord  of  their  due  supply  of  blood,  and  inducing  fatal  syncope, 
usually  attended  with  convulsions.  In  opposition  to  this  view,  it  may  be 
stated  that,  if  air  be  injected  in  considerable  quantity  into  the  carotid  artery 
of  an  animal,  all  the  phenomena  of  apoplexy,  such  as  stertorous  breathing, 
loss  of  sensibility,  and  spasmodic  rigidity  of  the  muscles,  will  instantly  be 
produced,  and  soon  occasion  death  from  obstruction  of  the  cerebral  circula- 
tion. Whatever  of  truth  these  different  explanations  may  embody,  it  is  evi- 
dent that  the  secondary  effect  of  the  presence  of  the  gaseous  fluid,  that  which 
really  causes  the  fatal  termination,  is  the  want  of  a  sufficient  quantity  of  oxy- 
genated blood  in  the  great  tripod  of  life,  the  heart,  lungs,  and  brain. 

If  the  patient  survive,  the  transition  to  health  is  seldom  instantaneous; 
on  the  contrary,  several  hours  generally  elapse  before  he  recovers  his  con- 
sciousness and  strength.  In  a  case  mentioned  by  Dr.  Warren,  the  man,  after 
having  lain  in  a  state  of  insensibility  for  two  hours  and  a  half,  awoke  as  if 
from  a  profound  sleep,  still  breathing,  however,  like  an  apoplectic.  The 
night  was  passed  without  any  accident,  and,  on  the  following  morning,  he  was 
as  well  as  usual,  except  that  he  had  a  headache  and  some  soreness  in  the 
chest.  Sometimes  the  patient  recovers  from  the  immediate  consequences  of 
the  accident,  but  dies  afterwards  from  pneumonia,  produced,  probably,  by 
the  irritating  effects  which  the  fluid  exerts  upon  the  pulmonary  capillaries, 
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and  through  them  upon  the  air-vesicles.     Such  an  occurrence,  however,  is 
infrequent. 

The  local  phenomena  accompanying  the  introduction  of  air  into  the  veins 
are  of  great  interest,  particularly  in  their  diagnostic  relations.  In  general, 
there  is  some  noise,  or  sound,  so  loud  and  distinct  as  to  be  plainly  perceived 
by  the  operator  and  his  assistants,  and  which,  occurring  in  combination  with 
the  sudden  distress  of  the  patient,  is  of  the  utmost  value  as  a  means  of  dis- 
crimination. In  some  cases,  the  sound  is  of  a  hissing  nature,  like  that  arising 
from  air  rushing  into  a  narrow  and  exhausted  receiver ;  in  some,  it  is  bub- 
bling, clucking,  or  lapping ;  in  some,  gurgling,  sucking,  or  licking.  The 
immediate  causes  of  these  variations  are,  the  size,  shape,  and  situation  of  the 
opening  in  the  injured  vein,  the  quantity  of  blood  in  the  wound,  and  the 
volume  of  the  vessel  and  the  relation  which  it  bears  to  the  surrounding  parts. 
Whatever  may  be  the  nature  of  the  sound,  or  the  degree  of  its  intensity,  it 
cannot,  when  once  heard,  be  forgotten,  and  is  always  clearly  characteristic  of 
the  accident.  In  addition  to  this  phenomenon,  there  is  occasionally,  but  by 
no  means  constantly,  an  appearance  of  bubbles  of  air  about  the  wound  in 
the  vein,  especially  if  it  be  somewhat  deep  seated. 

The  veins  through  which  air  is  usually  spontaneously  admitted  in  surgical 
operations  are  those  about  the  neck,  particularly  the  external  and  internal 
jugular  and  their  immediate  branches.  It  may  also  enter  by  the  veins  of  the 
face,  the  axilla,  and  the  chest.  Thus,  in  one  of  Dr.  Mott's  cases,  it  passed 
in  through  the  facial  vein  during  the  extirpation  of  an  enlarged  parotid  gland. 
Dr.  Warren  met  with  an  instance  in  which  it  was  introduced  by  the  sub- 
scapular vein  ;  Clemot  saw  it  enter  by  the  veins  of  the  chest ;  and  Delpech 
had  a  case  where  it  gained  admission  by  the  axillary  vein.  In  operations  on 
the  trachea,  and  in  the  removal  of  tumors  from  the  anterior  part  of  the  neck, 
the  veins  lying  in  this  region  might  easily  be  wounded  so  as  to  let  in  air. 

The  reason  why  the  veins  in  the  localities  here  enumerated  are  alone  sub- 
ject to  this  accident  is  that  they  are  under  the  influence  of  a  suction  action 
during  inspiration,  owing  to  a  tendency  to  the  formation  of  a  vacuum  within 
the  chest  during  the  expansion  of  the  lungs.     This  action  is  naturally  limited 
to  the  veins  at  the  root  of  the  neck,  and  it  is  here,  therefore,  that  air  is  most 
liable  to  be  introduced  spontaneously;  it  may,  however,  as  has  already  been 
stated,  pass  in  through  the  veins  of  the  face,  axilla,  and  thorax,  but  that  it 
may  do  so  it  is  necessary  that  these  vessels  should  be  found  in  the  condition 
of  rigid  tubes,  or  in  a  state  of  canalization,  as  it  has  been  termed ;  for  if  they 
are  merely  collapsed,  flattened  conduits,  it  is  evident  that  the  air  will  not  be 
able  to  enter  them,  however  freely  they  may  be  punctured.     There  are  vari- 
ous circumstances  which  may  induce  this  accidental  canalization  of  a  vein,  of 
which  the  principal  are  the  adhesion  of  its  walls  to  the  parts  through  which 
it  passes,  and  the  manner  in  which  it  is  held  during  the  operation,  rendering 
it  open-mouthed  and   gaping  when   divided.     Sometimes  the  introduction 
takes  place  in  a  perfectly  healthy  vessel  at  a  considerable  distance  from  the 
root  of  the  neck,  in  consequence  of  the  tension  into  which  it  is  thrown  by  the 
position  of  the  head  and  arm,  as  happened  in  one  of  Warren's  cases,  where 
the  air  was  admitted  by  the  subscapular  vein.     The  probability  of  this  occur- 
rence is  much  increased  when  operations  are  performed  upon  the  neck,  face, 
and  axilla,  for  the  removal  of  large  tumors,  especially  such  as  are  of  a  glandu- 
lar nature,  including  veins  of  considerable  size.    In  injury  of  the  jugular  veins 
the  accident  will  be  most  likely  to  happen  if  the  wound  be  made  just  above 
the  clavicle,  where  the  suction  action  is  naturally  strongest.    Air  thrown  into 
veins  in  remote  parts  of  the  body  will  destroy  life  as  promptly  and  effectually 
as  when  it  enters  in  the  localities  above  alluded  to,  and  the  only  reason  why 
the  accident  does  not  occur  in  them  is  that  the  vessels  are  not  under  the 
immediate  influence  of  the  respiratory  organs,  as  they  are  about  the  neck  and 
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chest.  Legallois  witnessed  three  cases  of  instant  death  in  female  animals 
from  the  introduction  of  air  into  the  inferior  vena  cava  and  heart  by  the 
uterine  veins. 

Treatment. — The  treatment  of  this  accident  is  preventive  and  curative. 
For  the  former,  different  plans  have  been  suggested,  most  of  which  may  occa- 
sionally be  adopted  with  advantage.     In  the  first  place,  the  operator  should 
remember  where,  and  under  what  circumstances,  such  an  occurrence  is  most 
likely  to  happen  ;  for,  being  thus  put  upon  his  guard,  he  will  be  more  cau- 
tious in  the  movements  of  his  knife,  and  thereby,  in  all  probability,  altogether 
avoid  the  much  dreaded  mischief.     Secondly,  when  he  is  about  to  begin  his 
incisions,  he  should  request  an  intelligent  assistant  to  compress  at  the  root  of 
the  neck  any  veins  that  may  be  within  reach,  and,  consequently,  in  danger  of 
being  injured  in  the  early  stage  of  the  procedure.     In  conducting  the  deep 
dissection,  he  should  make  careful  use  of  the  handle  of  the  scalpel,  as  well  as 
of  his  fingers,  to  detach  the  morbid  structures,  or  to  separate  the  sound,  as 
the  case  may  be,  and  if  he  finds  that  any  veins  are  included  within  them,  so 
as  to  require  to  be  severed,  he  should  secure  them  at  once  with  the  ligature 
at  the  cardiac  side  of  the  tumor.     Sometimes  a  temporary  ligature  may  be 
proper  to  be  removed,  or  tied,  after  the  completion  of  the  operation,  accord- 
ing to  the  exigencies  of  the  case.     It  has  been  recommended  that,  when  we 
are  compelled  to  divide  any  of  the  vessels  about  the  neck,  the  patient  should 
be  desired  previously  to  make  a  full  inspiration  ;  such  a  procedure,  however, 
would  hardly  be  safe  unless  the  vessel  should  become  instantly  collapsed,  and 
remain  so  afterwards.     Thirdly,  in  operating  in  the  different  regions  under 
consideration,  care  must  be  taken  to  avoid  those  positions  of  the  head  and 
arm  which  are  calculated  to  produce  tension  and  canalization  of  the  veins. 
Fourthly,  it  having  been  found  that  the  entrance  of  the  air  into  the  veins  can 
be  prevented  in  the  inferior  animals  by  compressing  the  chest  and  abdomen, 
Mr.  Erichsen  strongly  insists  upon  the  propriety  of  swathing  the  body  as 
tightly  as  the  comfort  of  the  patient  will  admit,  with  a  view  of  compelling 
respiration  solely  by  the  diaphragm.     Not  having  any  experience  with  this 
plan,  I  am  not  able  to  give  any  decided  opinion  respecting  it ;  but  I  should 
be  disinclined,  on  principle,  to  adopt  it,  especially  if  the  patient  required  the 
use  of  an  anaesthetic  during  the  operation.     Lastly,  should  the  accident  hap- 
pen, notwithstanding  every  possible  precaution,  as  indicated  by  the  occur- 
rence of  the  peculiar  hissing,  clucking,  lapping,  or  gurgling  noise,  previously 
mentioned,  or  by  the  appearance  of  bubbles  about  the  wound  in  the  vein, 
compression  must  instantly  be  applied,  and  all  further  proceeding  abandoned 
until  the  trouble  is  effectually  remedied. 

To  recover  a  patient  from  the  effects  of  this  accident,  various  methods  of 
treatment  have  been  proposed,  some  of  which  are,  to  say  the  least,  anything 
but  philosophical.  The  idea  of  sucking  out  the  air  from  the  injured  vein,  a 
plan  proposed  by  some  French  surgeon,  by  the  introduction  of  a  suitable 
instrument,  such  as  a  silver  canula  or  catheter,  amounts  to  little  less  than  a 
positive  absurdity  ;  for,  independently  of  the  difficulty  aud  tediousness  of 
such  an  operation,  it  would  be  far  more  likely  to  be  followed  by  an  additional 
introduction  of  air  than  the  abstraction  of  that  which  has  been  already  ad- 
mitted. But,  even  granting,  for  the  sake  of  argument,  that  a  tube  could 
readily  be  passed  into  the  vein  without  the  risk  of  letting  in  more  air,  it 
would  not  be  practicable  to  remove  the  fluid  from  the  lungs,  which  it  must 
necessarily  reach  within  a  few  seconds  after  the  occurrence  of  the  accident. 
Once  admitted,  no  skill  can  dislodge  it,  either  by  this  or  any  other  means. 
When  the  patient  is  plethoric,  and  has  lost  but  little  blood  during  the  opera- 
tion, it  has  been  recommended  to  open  the  temporal  artery,  on  the  ground 
that  it  might  have  the  effect  of  removing  cerebral  and  pulmonary  congestion, 
and  thus  favor  the  restoration  of  the  circulation.     The  utter  futility  of  such 
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a  procedure  must  be  apparent,  when  it  is  recollected  that  this  congestion 
depends,  not  merely  upon  an  imperfectly  aerated  blood,  but  upon  the  presence 
of  a  spumous  fluid,  which  the  capillaries  are  incapable  of  propelling  onward. 
The  same  remarks  are  applicable  to  the  section  of  the  right  jugular  vein, 
which,  it  has  been  alleged,  might  prove  beneficial  by  unloading  the  corre- 
sponding cavities  of  the  heart. 

What,  then,  since  the  above  modes  of  treatment  are  unavailing,  is  to  be 
done  for  the  restoration  of  the  patient  ?  Are  there  any  means  upon  which 
we  can  place  any  reliance  with  a  fair  prospect  of  success  ?  So  far  as  I  know, 
there  are  not,  and  hence  our  chief,  if  not  sole,  dependence  must  be  upon  the 
adoption  of  such  means  as  may  be  best  adapted  to  support  the  system  under 
the  terrible  depression  under  which  it  is  laboring.  With  this  view,  the  treat- 
ment should  be  conducted  very  much  upon  the  same  principles  as  in  syncope 
from  loss  of  blood,  or  asphyxia  from  drowning.  The  patient  is  laid  at  once 
recumbent,  with  the  head  and  shoulders  lower  even  than  the  rest  of  the  body, 
and,  if  the  circulation  be  still  going  on,  firm  pressure  is  immediately  applied 
to  the  axillary  and  femoral  arteries,  for  the  purpose  of  allowing  as  free  an 
access  of  blood  to  the  heart  and  brain  as  possible.  Sinapisms  of  the  most 
powerful  kind  are  applied  to  the  extremities,  the  precordial  region,  and  the 
spine,  in  its  whole  length,  and  the  body  is  wrapped  up  in  blankets,  wrung 
out  of  hot  water,  at  the  same  time  that  cold  air  is  freely  admitted  to  the  nose 
and  mouth.  If  the  patient  is  able  to  swallow,  he  must  be  made  to  take 
brandy  and  ammonia,  otherwise  these  fluids  must  be  promptly  injected  into 
the  rectum.  Finally,  as  a  dernier  resort,  artificial  respiration  should  be 
established,  by  means  of  a  tube,  introduced  through  the  glottis,  or  through 
an  opening  in  the  larynx,  and  steadily  and  faithfully  maintained,  if  necessary, 
until  some  time  after  all  signs  of  breathing  and  circulation  have  disappeared. 
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CHAPTER    VII. 

AFFECTIONS  OF  THE  CAPILLARIES. 

TnE  capillaries  are  liable  to  enlargement,  consisting  of  a  species  of  hyper- 
trophy of  their  tunics,  with  more  or  less  dilatation  of  their  caliber.  The 
disease  may  be  limited  to  the  arterial  capillaries  alone,  to  the  venous  capil- 
laries alone,  or  it  may  involve  both  classes  of  vessels,  constituting  thus  a  kind 
of  compound  affection.  However  this  may  be,  the  consequence  of  the  enlarge- 
ment is  the  formation  of  a  distinct  tumor,  which  may  eventually  acquire  a 
large  bulk,  and  seriously  compromise  the  safety  of  the  patient,  especially 
when  it  is  of  an  arterial  character.  In  many  cases,  if,  indeed,  not  in  all,  the 
disease  is  congenital,  having,  perhaps,  already  made  considerable  progress  at 
birth. 

SECT.  I. — ARTERIAL  TUMORS. 

The  only  arterial  tumor,  properly  so-called,  that  can  be  recognized,  in  a 
practical  sense,  is  that  which  was  originally  so  ably  and  graphically  described 
by  John  Bell,  of  Edinburgh,  under  the  name  of  aneurism  by  anastomosis. 
His  account  of  the  disease  is  by  far  the  most  clear  and  elaborate  that  has  yet 
appeared,  and  it  is  remarkable  that  hardly  anything  of  importance  has  been 
added  to  it  by  subsequent  observers,  either  as  it  respects  its  anatomy,  etio- 
logy, or  mode  of  treatment.  The  only  error  which  the  Scotch  surgeon  com- 
mitted was  the  assertion  that  the  lesion  was  peculiar  to  adults,  and  that  it  was 
a  perfect  aneurism. 

The  most  common  sites  of  the  arterial  tumor  are  the  scalp,  lip,  nose,  orbit, 

eyelid,  cheek,  and  chin  ;  it  may,  however,  occur  in  any  part  of  the  body,  and 

I  have  repeatedly  met  with  it  upon  the  shoulder,  trunk,  fingers,  and  foot. 

Some  years  ago,  I  removed  a  considerable  tumor  of  this  kind  from  the  big  toe 

of  a  young  man  of  twenty-two.     I  have  also  seen  examples  of  the  disease  in 

the  vulva  of  young  girls.     The  texture  in  which  it  is 

Fig.  276.  usually  situated  is  the  cellular,  especially  the  subcuta- 

,,.__,  neons  and  submucous  ;  I  do  not  recollect  ever  to  have 

li^^Vx^^'^^V      seen  ^  anv  wuere  else>  though  its  occasional  occurrence 

has  been  noticed  in  the  liver,  spleen,  and  kidney. 

This  tumor  is  essentially  composed  of  a  network  of 
arteries  and  veins,  closely  connected  together  by 
cellular  or  cellulo-fibrous  tissue,  as  exhibited  in  fig. 
276.  It  is,  in  fact,  originally  nothing  but  a  species 
of  hypertrophy  of  the  capillary  vessels,  commencing 
in  a  little  speck,  perhaps,  not  larger  than  the  head  of 
Anastomotic  aneurism.  a  pin,  and  going  on  gradually  enlarging  until,  at 
length,  it  acquires  an  enormous  volume.  The  arte- 
ries, which  are  free  from  the  earthy  and  fatty  degeneration,  have  a  singularly 
convoluted  arrangement,  and,  in  cases  of  long  standing,  or  of  extraordinary 
bulk,  some  of  them  are  often  as  large  as  a  small  goose  quill ;  their  walls  are 
disproportionately  thin  and  diaphanous,  and  from  being  pressed  out  laterally 
into  short,  blind  pouches,  it  is  very  common  for  them  to  have  a  sacculated 
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appearance.  This  increase  in  the  caliber  of  the  arteries  is  not  limited  to  the 
tumor,  but  always  extends  some  distance  beyond  its  proper  boundaries,  as 
can  readily  be  ascertained  by  a  careful  examination  with  the  finger  ;  in  fact, 
it  is  sometimes  easily  detected  with  the  naked  eye.  The  general  disposition 
of  the  veins  is  similar  to  that  of  the  arteries  ;  they  are,  however,  usually  less 
capacious,  relatively  considered,  and  hence  the  blood  returns  with  less  facility 
than  in  parts  naturally  constituted. 

The  tissue  by  which  the  vessels  are  connected  together  is,  in  the  first  in- 
stance, nothing  but  ordinary  cellular  substance,  naturally  existing  in  the  part 
where  the  tumor  is  developed  ;  it  is  perfectly  soft,  spongy,  and  extensible. 
In  time,  however,  it  necessarily  undergoes  important  changes,  brought  about 
by  the  pressure  exerted  upon  it  by  the  impetuosity  of  the  inflowing  blood, 
and  by  its  temporary  sojourn  in  the  midst  of  the  morbid  mass.  Hence  it  is 
that,  while  in  some  situations  it  exists  most  sparingly,  so  much  so,  indeed,  as 
to  be  hardly  demonstrable,  in  others  it  is  preternaturally  abundant,  and  truly 
cellnlo-fibrous. 

Such  are  the  grosser  elements  of  this  form  of  tumor.  Examined  more 
minutely,  it  is  found  to  consist  of  a  hind  of  areolar  structure,  the  cells  of 
which,  varying  in  size  from  that  of  the  smallest  pin's  head  to  that  of  a  pea, 
freely  communicate  with  each  other,  not  unlike  those  of  a  sponge,  by  means 
of  lateral  pores.  These  cells,  which  exhibit  every  diversity  of  shape,  are 
formed  apparently  by  the  ampullar  expansions  of  the  coats  of  the  arteries, 
and  bear,  in  their  general  character,  a  considerable  resemblance  to  those  of 
the  erectile  organs,  as  the  penis  and  clitoris.  In  old  tumors  of  this  descrip- 
tion, some  of  the  sacs  occasionally  become  closed,  thus  assuming,  as  it  were, 
an  independent  existence.  The  cause  of  this  occurrence  is  probably  inflam- 
mation, leading  either  to  direct  adhesion  of  the  contiguous  surfaces  of  the 
arteries,  or  to  the  formation  of  coagula.  The  contents  of  these  cysts  are 
either  serous,  sero-sanguinolent,  or  sanguineous.  In  the  latter  case  they  are 
generally  solid. 

Finally,  the  arterial  tumor  has  no  distinct,  separate  envelop;  the  only  co- 
vering which  it  has  is  derived  from  the  superincumbent  structures,  as  the 
skin  or  mucous  membrane,  which,  in  time,  become  atrophied  by  the  incessant 
beating  of  the  blood  beneath,  and  ultimately  give  way  by  ulcerative  action. 
In  general,  the  surface  of  the  tumor  is  of  a  reddish  scarlet  hue,  with,  here 
and  there,  a  purple  spot,  and  so  transparent  as  to  allow  many  of  the  enlarged 
vessels  to  be  seen  through  it.  Occasionally  a  few  granules  of  adipose  mat- 
ter overlie  the  tumor,  or  are  dispersed  through  its  substance. 

It  will  thus  be  perceived  that  this  tumor  is  in  reality  not  a  true  aneurism, 
preceded  and  accompanied  by  the  fibrous,  earthy,  or  atheromatous  degene- 
ration, but  simply  an  abnormal  dilatation  of  the  capillary  arteries,  involving, 
in  time,  the  larger  arteries  in  their  immediate  vicinity,  and  attended  by  a 
corresponding  but  less  developed  state  of  the  capillary  and  adjacent  veins. 
It  consists,  in  fact,  clearly  and  distinctly,  in  a  hypertrophied  condition  of 
these  vessels;  or,  in  other  words,  as  was  previously  remarked,  in  a  gradual 
evolution  and  growth  of  arteries  and  veins  from  tubules  that  are  impercepti- 
ble by  the  naked  eye  to  vessels  of  extraordinary  size.  There  is  no  addition 
of  new  vessels,  but  the  whole  tumor  is  formed  out  of  those  which  naturally 
exist  in  the  part,  enlarged  in  every  direction,  in  length  as  well  as  in  diame- 
ter, under  the  pressure  of  the  increased  and  ever-present  afflux  of  blood. 
The  coats  of  the  vessels  are  not,  it  is  true,  as  thick  and  firm  as  those  of  arte- 
ries and  veins,  properly  so-called,  usually  are,  but  the  aggregate  capacity  is 
so  much  greater  than  what  the  part  naturally  possesses  that  it  must  be  re- 
garded as  a  product  of  supernutrition,  and  nothing  else. 

The  origin  of  the  arterial  tumor  is  often  ascribed  to  the  effects  of  external 
violence,  as  a  blow  or  fall,  and  that  it  may  occasionally  be  so  excited  is  highly 
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probable;  in  general,  however,  it  arises  without  any  assignable  cause,  as  a 
nevus,  or  mother-mark.  Indeed,  I  am  inclined  to  think  that  the  affection  is 
nearly  always  congenital,  even  in  those  cases  in  which  it  is  said  to  have  began 
in  the  adult,  This  may  be  accounted  for  on  the  assumption  that  the  nevus 
was  originally  so  exceedingly  minute  as  to  have  entirely  escaped  attention, 
until  it  began  to  assume  an  active  character.  However  this  may  be,  the 
starting-point  of  the  disease  is  usually  a  little  reddish  speck,  not  larger  than 
the  head  of  a  small  pin,  perfectly  free  from  pain,  and  seated  just  beneath  the 
skin,  or  partly  in  the  skin  and  partly  in  the  subcutaneous  cellular  tissue.  Its 
growth  is  generally  very  gradual,  so  that  a  number  of  months,  and  perhaps 
even  several  years,  may  elapse  before  it  attains  the  volume  of  a  pigeon's  egg. 
Occasionally,  however,  it  increases  with  great  rapidity,  and  soon  acquii 
frightful  bulk.  Of  this  occurrence  I  had  a  striking  illustration,  not  long  ago, 
in  a  female  child,  thirteen  months  old.  At  birth  a  reddish  spot,  as  large  as 
a  dime,  was  observed  at  the  centre  of  the  left  cheek.  At  the  end  of  five 
weeks  it  had  nearly  doubled  its  dimensions ;  a  quack  now  applied  some  caus- 
tic substance,  eventuating  in  a  large  slough.  The  sore,  which  was  the  seat 
of  occasional  hemorrhage,  healed  in  a  little  more  than  two  months,  leaving 
an  unseemly  scar,  upwards  of  two  inches  in  diameter,  with  red,  spongy  edges. 
A  year  after  the  use  of  the  escharotic,  when  I  first  saw  the  child,  the  tumor 
was  of  immense  volume,  horribly  disfiguring  the  features,  and  occupying  the 
whole  of  the  left  side  of  the  face,  extending  forwards  to  the  nose  and  mouth, 
upwards  to  the  eyelid  and  temple,  backwards  behind  the  ear,  and  downwards 
into  the  neck,  its  antero-posterior  diameter  being  eight  inches  and  a  half, 
and  the  vertical  six.  The  tumor,  of  a  bluish  color,  was  of  a  soft,  spongy 
consistence,  and  sensibly  increased  whenever  the  child  cried,  laughed,  sneezed, 
or  coughed.  At  its  lower  and  back  part  it  had  a  peculiar  aneurismal  thrill 
and  bruit,  synchronous  with  the  action  of  the  heart.  During  the  last  few 
months  the  inside  of  the  cheek  had  become  much  enlarged,  and  now  presented 
a  knotty  feel  and  bluish  appearance.  The  upper  jaw,  along  its  alveolar  pro- 
cess, was  of  unusual  size,  evidently  from  the  same  cause,  and  was  beginning 
to  encroach  seriously  upon  the  mouth.  The  swelling  was  free  from  paiu, 
and  there  was  no  disorder  of  the  general  health. 

In  general,  however,  the  tumor  proceeds  more  slowly,  and  it  is  not  uncom- 
mon to  meet  with  cases,  in  which,  after  having  made  some  progress,  it  re- 
mains for  a  while  stationary.  When  it  begins  as  a  nevus,  it  is  not  unusual 
for  it  to  continue  as  a  little  reddish  spot  for  several  years,  when,  its  activity 
being  aroused,  how  or  why  we  know  not,  it  grows  with  unwonted  vigor,  and 
soon  attains  a  large  bulk.  The  tumor  has  generally  an  irregular  outline,  and 
rarely  projects  more  than  six  or  eight  lines  beyond  the  level  of  the  surround- 
ing parts.  It  is  soft  and  compressible,  the  finger  sinking  into  it  as  it  would 
into  a  wet  sponge,  but  the  moment  the  pressure  is  removed  it  immediately 
regains  its  former  situation.  Its  color  varies  in  different  cases  ;  when  it  oc- 
curs in  the  skin,  or  skin  and  cellular  tissue,  it  is  generally  of  a»  reddish  hue, 
inclining  to  scarlet,  especially  in  its  earlier  stages;  but  in  old  cases,  and  when 
it  lies  beneath  raucous  membrane,  it  is  more  commonly  of  a  bluish  or  pur- 
plish color.  It  beats  and  throbs  synchronously  with  the  contraction  of  the 
left  ventricle  of  the  heart,  and  imparts  a  peculiar  aneurismal  thrill  to  the 
finger.  Its  movements  are  often  perceptible  at  a  considerable  distance,  and 
are  always  sensibly  augmented  under  the  influence  of  mental  emotion.  When 
of  considerable  volume,  the  tumor  may  produce  severe  pain  and  other  incon- 
venience by  its  pressure,  but  in  most  cases  there  are  but  little  local  suffering 
and  constitutional  disorder. 

Such  a  tumor  sometimes  ulcerates  and  sloughs,  causing  more  or  less  he- 
morrhage, and  ultimately  perhaps  death.  Some  years  ago,  1  saw  a  female 
child,  aged  ten  months,  who  had  a  congenital  arterial  nevus  upon  the  right 
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shoulder  and  arm,  which  gradually  extended  down  towards  the  elbow;  it  was 
of  a  dark  purple  color,  and  of  a  soft,  spongy  consistence,  throbbing  and 
beating  violently.  The  general  health  was  good,  but  after  some  time  ulcers 
began  to  form  on  different  parts  of  the  tumor,  which  now  became  very  pain- 
ful and  inflamed  ;  in  a  few  weeks  more  gangrene  set  in,  and,  gradually  pro- 
gressing, soon  destroyed  the  little  patient.  The  hemorrhage  which  succeeds 
the  ulceration  of  this  tumor,  although  sometimes  very  profuse,  seldom  proves 
fatal ;  after  the  bleeding  has  continued  for  some  time,  the  blood  coagulates 
upon  the  abraded  surface,  and  thus  affords  the  vessels  an  opportunity  of  pre- 
venting further  effusion.  In  the  female,  the  hemorrhage  is  occasionally  vica- 
rious of  the  menstrual  flux  ;  the  tumor  becomes  full  and  tense  at  the  return 
of  each  period,  and,  giving  way  at  the  top,  allows  the  blood  to  drain  off, 
without  serious  injury  to  the  part  or  system.  It  has  been  asserted  that  such 
a  growth  may  degenerate,  changing  its  primitive  character,  and  assuming 
one  of  a  worse  kind,  as  the  medullary  or  melanotic.  Without  altogether 
denying  the  possibility  of  such  an  occurrence,  I  have  never  seen  any  cases 
in  my  own  practice  to  justify  the  conclusion. 

Treatment. — The  treatment  of  this  form  of  tumor  may  be  conducted  by 
excision,  escharotics,  strangulation,  injections,  starvation,  and,  lastly,  by  am- 
putation, as  when  the  disease  occupies  one  of  the  extremities.  Besides  these 
methods,  there  are  several  others  of  a  more  doubtful  and  less  trustworthy 
character,  which  will  be  briefly  noticed  in  their  proper  place. 

a.  Excision  is  chiefly  adapted  to  small  arterial  tumors,  before  they  have 
acquired  much  functional  activity,  or  given  rise  to  any  marked  enlargement 
of  the  neighboring  arteries.  The  operation  is  then  perfectly  safe,  easy  of 
execution,  and  likely  to  be  entirely  successful.  But  if  we  wait  until  the 
tumor  has  attained  a  large  bulk,  beating  and  throbbing  violently  at  every 
pulsation  of  the  heart,  as  if  it  were  ready  to  burst,  the  attempt,  besides 
proving  one  of  immense  difficulty,  may  be  attended  with  so  copious  a  he- 
morrhage as  to  cause  speedy  exhaustion  ;  we  have  then  a  formidable  enemy 
to  deal  with,  and  we  may  consider  ourselves  happy  if  we  do  not  let  our  patient 
perish  from  the  loss  of  blood,  gushing  forth,  as  it  will,  in  torrents,  at  every 
stroke  of  the  knife.  In  such  a  case  the  prudent  surgeon  weighs  well,  before 
be  begins  his  perilous  operation,  the  chances  of  his  success ;  he  measures 
every  inch  of  the  unexplored  territory,  and  equips  himself  thoroughly,  at 
every  point,  for  the  trials  and  perplexities  of  his  portentous  undertaking. 

When  excision  is  determined  upon,  the  rule  of  practice  is,  as  John  Bell 
long  ago  so  correctly  observed,  not  to  cut  into  the  tumor,  but  around  it,  and 
yet  not  so  widely  around  it  as  to  include  an  unnecessary  quantity  of  sound 
tissue.  The  operation  is  performed  rapidly,  the  finger  of  a  good  assistant 
quickly  following  the  knife  in  order  to  compress  any  important  artery  that 
may  be  divided,  until  the  whole  mass  is  completely  extirpated;  and  it  will 
be  wise,  if  practicable,  always  to  arrest  the  circulation  in  the  main  artery 
leading  to  the  tumor  before  we  begin  our  incisions.  Removal  being  effected, 
upon  the  principle  here  enjoined,  the  ligature  may  often  be  entirely  dispensed 
with,  all  bleeding  ceasing  the  moment  the  operation  is  over ;  or  as  soon  as 
the  edges  of  the  wound  are  thoroughly  approximated  by  the  twisted  suture, 
a  mode  of  dressing  peculiarly  adapted  to  this  form  of  disease,  on  account  of 
the  hemostatic  influence  exerted  by  its  compression. 

b.  Small  arterial  tumors  may  often  be  readily  destroyed  by  escharotics,  of 
which  I  have  found  the  Vienna  paste  to  be  preferable  to  any  other,  used  as 
in  making  an  ordinary  issue.  The  paste  is  retained  for  fifteen  minutes,  being 
spread  out%ufficiently  to  cover  the  whole  of  the  affected  surface  ;  the  appli- 
cation is  followed  up  by  an  emollient  poultice,  and  when  the  slough  is  de- 
tached the  sore  is  treated  upon  general  principles.     When  the  tumor  is  very 
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large,  and  so  situated  as  not  to  involve  any  important  structures,  interference 
with  which  might  prove  prejudicial,  it  may  be  attacked,  either  simultaneously 
or  successively,  at  several  points  of  its  extent,  for  the  purpose  of  converting 
the  whole  mass  into  an  eschar.  For  obvious  reasons  the  caustic  should  not 
be  used  upon  those  parts  of  the  body  which  are  habitually  exposed,  as  the 
face  and  neck. 

c.  Strangulation  may  be  effected  by  transfixing  the  base  of  the  tumor  with 
one  or  more  needles,  and  then  drawing  a  ligature  firmly  around  them,  so  as 

to  cut  off  at  once,  and  effectu- 
Fig.  277.  ally,  its  sanguineous  supply. 

Or,  instead  of  this,  a  stout 
double  thread  may  be  con- 
veyed beneath  and  around  it 
by  means  of  a  spear-pointed 
needle,  provided  with  an  eye, 
one  cord  being  tied  upon  one 
side  of  the  swelling,  and  the 
other  upon  the  opposite  side. 
If  the  integument  be  sound, 
the  ligation  is  preceded  by  its 
careful  division  and  reflec- 
tion, as  in  fig.  277,  in  order 
that,  when  the  morbid  growth 
has  been  removed,  it  may  be 
replaced,  and  thus  serve  to 
protect  the  parts  from  an  un- 
seemly cicatrice. 

When  the  tumor  is  so  flat 
and  elongated  as  not  to  ad- 
mit of  inclusion  by  the  quad- 
ruple ligature,  recourse  may 
be  had  to  the  ingenious  ex- 
pedient of  Erichsen,  which 
combines  the  great  advantage 
of  thorough  strangulation 
with  a  small  ultimate  cica- 
trice, it  being  unnecessary  to 
embrace  an  undue  quantity 
of  integument  for  the  eradi- 
cation of  the  disease.  The  operation  is  performed  in  the  following  manner: — 
"A  long  triangular  needle  is  threaded  on  the  middle  of  a  whip-cord,  about 
three  yards  in  length;  one  half  of  this  is  stained  black  with  ink,  the  other  half 
is  left  uncolored.  The  needle  is  inserted  through  a  fold  of  the  sound  skin, 
about  a  quarter  of  an  inch  from  one  end  of  the  tumor,  and  transversely  to  the 
axis  of  the  same.  It  is  then  carried  through,  until  a  double  tail,  at  least  six 
inches  in  length,  is  left  hanging  from  the  point  at  which  it  entered;  it  is  next 
carried  across  the  base  of  the  tumor,  entering  and  passing  out  beyond  its 
lateral  limits,  so  as  to  leave,  as  shown  in  fig.  27S,  a  series  of  double  loops 
about  niue  inches  in  length  on  each  side.  Every  one  of  these  loops  should 
be  made  about  three-quarters  of  an  inch  apart,  including  that  space  of  the 
tumor,  and  the  last  loop  should  be  brought  out  through  a  fold  of  healthy 
integument  beyond  the  tumor.  In  this  way  we  have  a  series  of  double  loops, 
one  white,  and  the  other  black,  on  each  side,  as  in  fig.  278.  AM  the  white 
loops  should  now  be  cut  on  one  side,  and  the  black  loops  on  the  other,  leav- 
ing hanging  ends  of  thread  of  corresponding  colors. 


Erectile  tumor.  The  integument,  uninvolved,  has  heen  re- 
flected by  flaps.  Transfixion  is  being  completed,  previous  to 
deligation.  a.  The  larger  ligature,  in  the  act  of  being  pulled 
through.  It  fills  the  aperture  of  puncture,  preventing  bleed- 
ing; and,  besides,  bears  a  stronger  strain  in  the  tying. 


Erichseu's  mode  of  ligating  vascular  tumors. 

"  The  tumor  may  now  be  strangulated  by  drawing  down  and  knotting  firmly 
each  pair  of  white  threads  on  one  side  and  each  pair  of  black  ones  on  the 
other.  In  this  way  the  tumor  is  divided  into  segments,  each  of  which  is 
strangulated,  by  a  noose  and  a  knot :  by  black  nooses  and  white  knots  on  one 
side,  "by  white  nooses  and  black  knots  on  the  other,  as  in  fig.  279." 

d.  Starvation  may  be  attempted  in  one  of  two  ways ;  either  by  tying  the 
arteries  which  immediately  feed  the  tumor,  or  else  by  occluding  the  main 
vessels  which  lead  to  the  parts  where  the  tumor  is  located.  Of  these  two 
methods,  preference  should  always,  if  possible,  be  given  to  the  former,  on 
account  of  its  having  a  more  direct  and  controlling  influence  upon  the  arrest 
of  the  morbid  growth  ;  when  the  swelling  is  very  large,  the  two  plans  may 
sometimes  be  advantageously  combined.  Ligation  of  the  arteries  in  the  im- 
mediate vicinity  of  the  tumor  should  be  performed  at  several  points  at  once, 
otherwise  but  little  impression  will  be  likely  to  follow;  and  care  is  taken,  in 
performing  the  operation,  not  to  interfere  with  the  proper  substance  of  the 
tumor,  lest  embarrassing  hemorrhage  ensue. 

Deligation  of  the  main  artery  leading  to  the  parts  upon  which  the  morbid 
growth  is  situated  has  hitherto  been  practised  chiefly  upon  the  common 
carotid,  in  aneurism  by  anastomosis  of  the  orbit,  face,  and  scalp.  The 
success  has  been  variable,  but,  in  the  main,  not  very  flattering,  and  yet  I 
conceive  that  the  procedure  may  be  very  proper  when  no  other  treatment 
is  available.  The  misfortune,  perhaps,  is,  that  it  is  always  employed  as  a 
dernier  resort,  and  it  is,  therefore,  not  surprising  that  it  should  have  so  often 
failed.  Dr.  Mott,  many  years  ago,  tied  the  common  carotid  artery  on  account 
of  a  large  arterial  tumor,  involving  both  orbits,  the  nose,  and  part  of  the  fore- 
bead,  in  a  child  only  three  months  old  ;  the  mass  gradually  diminished  in 
size,  and  became  so  much  consolidated  as  to  lead  to  the  belief  that  it  might 
afterwards  be  extirpated,  if  such  a  measure  should  be  deemed  expedient. 
The  final  result  of  the  case  has  not  been  reported.  In  1828,  I  assisted  Dr. 
George  McClellan  in  taking  up  the  right  common  carotid  for  the  cure  of  an 
aneurism  of  the  corresponding  side  of  the  face  and  orbit,  in  a  child  five  months 
old.  The  operation  seemed  to  arrest  the  growth  of  the  tumor  for  a  fortnight, 
but,  at  the  end  of  that  time,  its  activity  was  again  aroused  and  it  went  on 
gradually  and  steadily  increasing  until  it  caused  death  by  hemorrhage  and 
constitutional  irritation.  Dr.  Mussey,  Dr.  J.  Mason  Warren,  and  others 
both  of  this  country  and  of  Europe,  have  tied  both  carotids  for  the  cure  of 
this  disease  The  first  of  these  surgeons  applied  the  second  ligature  alter 
an  interval  of  twelve  days,  without  the  occurrence  of  any  untoward  symptoms. 
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In  the  case  of  Dr.  Warren,  a  little  upwards  of  a  month  elapsed  between  the 
first  and  second  operations;  no  unpleasant  effects  supervened,  and  the  patient, 
a  man  aged  twenty-three  years,  made  a  rapid  recovery,  although  the  arterial 
tumor  was  of  enormous  size,  involving  the  mouth,  face,  and  neck.  Professor 
Kuhl,  of  Leipsic,  tied  the  left  carotid  in  a  man  of  fifty-three,  and,  in  forty- 
one  days  afterwards,  the  right  carotid,  on  account  of  an  extensive  arterial 
disease  of  the  scalp.  The  patient  recovered,  but  not  without  considerable 
cerebral  disturbance  and  repeated  hemorrhages  from  the  tumor.  In  tying 
two  such  large  arteries  for  the  cure  of  this  affection,  it  is  important  to  allow 
a  sufficient  period  to  intervene  between  the  two  operations  for  the  dilatation 
of  the  collateral  vessels  which  supply  the  brain,  so  as  to  enable  this  organ  to 
obtain  the  requisite  supply  of  blood  for  the  proper  execution  of  its  functions. 
Several  cases,  it  is  true,  have  lately  been  published,  in  which  the  ligation  was 
performed  after  a  very  brief  interval,  without  any  serious  detriment  to  the 
cerebral  circulation,  yet  this  fact  does  not  invalidate  the  necessity  of  this  pre- 
caution in  the  class  of  maladies  in  question. 

Mr.  Oliver  Pemberton,  in  a  paper  in  the  London  Lancet,  for  May,  18G0, 
has  adduced  some  valuable  statistics  upon  this  subject.  Of  35  cases  in  which 
the  ligature  was  applied  to  the  principal  trunk  of  the  artery  leading  to  the 
tumor,  14  were  cured,  10  died,  9  were  unsuccessful,  and  in  2  the  result  was 
imperfectly  given.  In  6  of  these  35  cases  the  operation  was  performed  for 
vascular  growths  of  the  orbit,  and,  of  these,  5  were  cured.  In  10  other  cases 
in  which  the  branches  of  the  main  artery  were  ligated,  not  one  was  perma- 
nently relieved. 

e.  Of  the  various  injections  that  have  been  used  for  the  relief  of  this  tumor, 
the  principal  are  nitric  acid,  creasote,  iodine,  and  perchloride  of  iron,  intro- 
duced in  small  quantity,  either  pure  or  diluted,  with  a  delicate  syringe,  simi- 
lar to  that  spoken  of  under  the  head  of  aneurism.  These  fluids  are  all  more 
or  less  irritating,  while  several  of  them  are  capable  of  exciting  high  inflam- 
mation ;  hence  it  is  hardly  necessary  to  add  that  they  should  be  employed 
with  the  greatest  possible  care  and  gentleness.  At  least  one  case  is  upon 
record,  where  a  drop  of  nitric  acid,  injected  into  a  small  arterial  growth  of 
a  child,  caused  death  by  convulsions. 

The  only  really  unobjectionable  injection,  for  the  cure  of  this  disease,  is  a 
strong  solution  of  persulphate  of  iron,  a  few  drops  of  which  may  be  deposited 
in  different  parts  of  the  tumor,  by  means  of  a  delicate  syringe,  the  nozzle  of 
which,  introduced  subcutaneously,  is  moved  about  in  such  a  manner  as  to 
break  up  the  coats  of  some  of  the  capillary  vessels.  Coagulatiou  occurs 
almost  instantaneously,  and  in  the  course  of  from  five  to  ten  days,  the  whole 
growth  drops  off  in  the  form  of  a  slough,  leaving  a  sore  which  gradually 
heals  by  granulation.  By  means  of  this  salt,  which  is  now  rapidly  coming 
into  use  as  a  hemostatic,  I  am  satisfied  that  any  case  of  arterial  or  venous 
tumor,  unless  very  bulky,  may  be  promptly  and  effectually  cured. 

/.  Finally,  among  the  subordinate  and  less  certain  remedies  may  be  men- 
tioned the  use  of  heated  needles,  the  seton,  vaccination,  and  compression. 

The  introduction  of  heated  needles  into  the  midst  of  the  morbid  growth  was 
strongly  recommended,  some  years  ago,  by  several  American  surgeons,  who 
followed  up  the  suggestion  by  the  publication  of  a  number  of  cases  illustra- 
tive of  its  efficacy.  On  the  strength  of  these  reports,  I  was  induced  to  make 
trial  of  the  remedy  in  a  number  of  instances  which  fell  into  my  hands  shortly 
afterwards,  but  such  was  my  disappointment  that  I  soon  abandoned  it 
altogether.  My  opinion  is  that  few  practitioners  now  employ  it,  or  have 
any  particular  confidence  in  its  efficacy.  In  performing  the  operation,  which 
is  adapted  only  to  very  small  arterial  tumors,  a  number  of  slender,  sharp- 
pointed  needles,  generally  as  many  as  three,  four,  or  five,  inserted  into  a 
wooden  handle,  and  heated  red,  are  thrust  into  different  parts  of  the  morbid 
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growth,  where  they  are  retained  until  they  become  cool,  when  they  are  with- 
drawn, the  introduction  being  repeated  every  three  or  four  days,  the  object 
being  to  provoke  an  effusion  of  plasma.  Besides  the  pain  attending  this 
procedure,  such  is  its  uncertainty,  that  it  is  questionable  whether  it  deserves 
a  place  among  the  regular  and  accredited  remedies  for  the  cure  of  this  disease. 

A  few  cases  of  cure  of  the  arterial  tumor  by  vaccination  have  been  reported. 
The  remedy  is,  of  course,  applicable  only  to  persons  whose  system  has  not 
been  previously  protected  by  this  operation  ;  and  it  is  necessary,  in  order  to 
be  successful,  that  the  virus  should  be  inserted  at  different  points,  so  that  the 
effects  of  the  resulting  inflammation  shall  be  deeply  felt  by  the  whole  growth. 
The  operation  is  sometimes  followed  by  violent  inflammation  and  high  con- 
stitutional disturbance,  threatening  convulsions,  and  other  serious  accidents. 

The  seton  is,  perhaps,  on  the  whole,  more  reliable  than  any  other  of  these 
subordinate  remedies;  introduced  underneath  the  tumor,  and  left  there  till 
suppuration  is  fully  established.  If  the  growth  be  small,  a  single  thread  may 
suffice,  otherwise  three  or  four  may  be  necessary,  or,  perhaps,  even  a  larger 
number.  A  small  needle,  inserted  into  a  handle,  is  used,  the  cord  being 
dragged  through  so  as  to  fill  the  puncture  made  by  the  instrument,  thereby 
preventing  hemorrhage.  I  have  treated  three  cases  of  small  arterial  tumors 
on  the  scalp  successfully  by  this  method. 

Compression  is  sometimes  employed,  generally  through  the  medium  of  the 
pad  of  a  truss,  or  of  a  piece  of  ivory,  coin,  or  sheet  lead,  confined  by  adhesive 
strips  and  a  roller.  To  prove  efficient,  it  must  be  made  in  a  steady,  uniform 
manner,  the  cases  to  which  it  is  chiefly  adapted  being  those  in  which  the 
tumor  is  diminutive,  and  situated  upon  a  hard,  bony  surface.  The  procedure 
is  exceedingly  unsatisfactory. 

<j.  When  the  tumor  is  irremediable  by  the  various  measures  now  described, 
and  is  so  situated  as  to  admit  of  it,  amputation  may  become  necessary. 
Much  as  such  a  step  is  to  be  regretted,  no  one,  I  conceive,  should  hesitate  to 
take  it  when  the  disease  occupies  a  finger,  hand,  arm,  foot,  leg,  or  thigh. ' 
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Under  this  head  may  be  described  a  morbid  growth,  composed  chiefly  of 
dilated  and  varicose  veins,  held  together  by  connective  tissue ;  situated,  for 
the  most  part,  upon  the  scalp,  cheek,  lip,  and  chin,  but  also  liable  to  occur 
in  other  regions,  as  the  trunk  and  extremities.  The  submucous  cellular  sub- 
stance of  the  mouth,  tongue,  and  vulva  may,  likewise,  be  mentioned  as  occa- 
sional seats  of  the  disease,  and  there  is  one  form  of  hemorrhoidal  tumor  which 
evidently  closely  assimilates  itself  to  it  in  structure.  Varying  in  size  and 
prominence,  it  may,  originally,  not  be  larger  than  a  small  pimple,  which, 
gradually  spreading  in  different  directions,  may  ultimately  acquire  an  extra- 
ordinary bulk,  forming  a  considerable  projection,  and  occupying  a  diameter 
many  inches  in  extent.  Its  color  is  usually  purple,  or  claret,  either  con- 
tinuously, or  intermixed  with  various  shades  of  red  ;  occasionally  it  is  dark- 
mottled,  especially  when  the  enlarged  veins  lie  nearer  the  surface  at  one  point 
than  at  another,  thus  rendering  their  contents  distinctly  visible  through  the 
attenuated  integument.  In  its  consistence  it  is  soft  and  spongy,  diminishing 
sensibly  under  pressure,  but  speedily  regaining  its  former  bulk  when  the  pres- 
sure is  removed.  It  is  free  from  pulsation,  bruit,  and  expansion,  and  is  com- 
paratively little  influenced  by  mental  emotion.  Sometimes  the  growth  is 
tardy,  at  other  times  rapid ;  it  is  usually  congenital,  but  may  occur  at  any 
period  of  life  ;  sometimes,  and  most  generally,  without  any  assignable  cause, 
and  at  other  times  as  a  consequence  of  external  injury.  At  first  there  is 
commonly  no  cutaneous  involvement,  the  tumor  being  strictly  limited  to  the 
vol.  I. — 54 
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cellular  tissue ;  by  and  by,  however,  the  skin  becomes  uniformly  attenuated, 
or  thickened  at  one  spot,  and  atrophied  at  another,  and  thoroughly  incorpo- 
rated with  the  morbid  structure.  As  the  disease  advances,  but  generally  not 
until  the  tumor  has  attained  considerable  bulk,  ulceration  may  take  place, 
followed  by  occasional  hemorrhage,  chiefly  of  a  venous  character,  and  easily 
checked  by  pressure. 

The  venous  tumor  consists  of  a  network  of  dilated  capillaries,  not  of  new 
development,  but  simply  an  exaggeration  of  those  which  are  peculiar  to  the 
part  where  the  morbid  growth  is  situated.  They  are  connected  together  by 
loose  cellular  tissue,  are  more  or  less  tortuous  in  their  disposition,  and  have 
exceedingly  thin,  delicate  walls,  so  that,  when  a  body  of  this  kind  is  excised, 
they  immediately  collapse,  the  structure,  which  previously  formed  a  largo 
mass,  shrinking  away  into  a  little,  spongy  remnant.  In  the  specimens  which 
I  have  had  an  opportunity  of  examining,  no  abnormal  vascular  cells  or  fibrous 
bands  were  distinguishable  ;  and,  as  the  operations  performed  for  their  re- 
moval were  almost  bloodless,  it  is  evident  that  the  arteries  which  entered  into 
their  composition  must  have  been  exceedingly  small  and  few  in  number.  In 
very  old  and  large  growths  of  this  kind,  some  of  the  individual  veins  are  occa- 
sionally of  enormous  size,  as  well  as  remarkably  tortuous,  and  contain  fibrin- 
ous and  earthy  concretions,  lodged  in  separate  compartments.  Such  occur- 
rences are  most  frequently  met  with  in  venous  tumors  on  the  trunk  and 
buttocks. 

The  venous  tumor  is  most  easily  dealt  with  by  excision,  and,  unless  the 
growth  be  of  inordinate  volume,  such  a  procedure  will  be  almost  bloodless. 
Should  any  considerable  artery  be  embraced  in  the  general  mass,  it  must,  of 
course,  be  secured,  either  during  the  dissection,  or  immediately  after  it  has 
been  completed.  The  same  rule  of  cutting  round  the  tumor,  and  not  into  it, 
should  be  observed  here  as  in  the  removal  of  arterial  growths. 

When  the  knife  is  objectionable,  a  venous  tumor,  if  small,  may  readily  be 
destroyed  by  the  subcutaneous  injection  of  a  few  drops  of  a  strong  solution 
of  persulphate  of  iron.  The  procedure  is  perfectly  safe,  and  productive  of 
but  little  suffering.  I  have  performed  the  operation  in  several  cases  with 
very  gratifying  results.  The  diseased  tissues  usually  slough  off  in  from  five 
to  eight  days.  Such  growths  may  also  be  readily  destroyed  by  strangulation, 
either  with  the  ligature  alone,  or  with  the  ligature  and  needle,  in  the  form  of 
the  twisted  suture ;  if  very  large,  however,  they  must  not  be  meddled  with  in 
this  way,  otherwise,  violent  inflammation  arising,  the  operation  may  prove 
fatal . 
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CHAPTER    VIII. 

DISEASES  AND  INJURIES  OF  THE  BONES  AND  THEIR 
APPENDAGES. 

The  bones,  being  organized  upon  the  same  principles  as  the  soft  structures, 
are  liable  to  similar  diseases,  both  of  a  benign  and  a  malignant  nature.  The 
presence  of  earthy  matter,  however,  to  which  the  bones  are  indebted  for  their 
solidity  and  strength,  so  as  to  render  them  fit  organs  for  locomotion,  exerts, 
as  is  well  known,  a  modifying  influence  upon  their  diseases,  not  only  as  it 
respects  their  frequency,  but  also  their  progress,  the  character  of  their  pro- 
ducts, and  the  mode  of  their  termination.  This  influence  is  particularly 
noticeable,  on  the  one  hand,  in  the  difficulty  with  which  inflamed  osseous 
tissue  suppurates,  and,  on  the  other,  in  the  facility  with  which  it  becomes 
softened  and  deprived  of  its  vitality,  even,  apparently,  under  very  slight 
action.  Inflamed  soft  texture  generally  suppurates  with  remarkable  readi- 
ness, and  often  becomes  the  seat  of  large  abscesses ;  in  pure  osteitis,  on  the 
contrary,  pus  is  rarely  seen  in  any  form,  much  less  in  that  of  abscesses,  such 
an  occurrence  being  usually  impossible,  first,  on  account,  it  may  be  supposed, 
of  the  peculiar  habits  of  the  secernent  vessels,  and,  secondly,  because  of  the 
absence  of  free  cellular  substance,  which,  in  the  soft  tissues,  always  serves  as 
a  bed  for  the  reception  and  accommodation  of  the  purulent  fluid.  Bones 
inflame  with  difficulty,  but  when  the  morbid  process  is  once  fairly  lighted  up, 
it  is  sure  to  produce  serious  structural  disorder,  often  followed  by  the  worst 
consequences,  as  softening,  protracted  ulceration,  hypertrophy,  fragility,  and 
even  necrosis,  or  the  death  of  the  affected  parts.  In  tertiary  syphilis,  gout, 
rheumatism,  and  scurvy,  the  bones  frequently  suffer  immensely,  receiving  and 
harboring  disease  with  great  facility.  They  are  a  common  seat  of  various 
kinds  of  tumors,  especially  the  benign,  some  of  which,  as  the  exostoses,  are 
very  similar  to,  if  not  identical  with,  their  own  structure,  while  others  are 
essentially  different  in  most  particulars.  The  heterologous  formations  have 
all  been  observed  in  the  skeleton,  but  their  great  rarity  has  been  a  subject  of 
remark  by  every  systematic  writer.  The  most  common  of  these  formations  is 
the  tubercular,  which  plays  so  important  a  part  in  caries  of  the  carpal  and 
tarsal  bones,  in  Pott's  disease  of  the  spine,  and  in  strumous  affections  of  the 
larger  joints  of  the  extremities. 


SECT.  I. — PERIOSTITIS. 

The  occurrence  of  periostitis  is  by  no  means  infrequent,  its  causes  being 
those  of  osteitis,  with  which,  especially  in  its  acute  form,  it  is  usually  asso- 
ciated. Among  the  most  common  of  these  causes  are  various  kinds  of  external 
injury,  such  as  fractures  and  dislocations,  blows,  contusions,  gunshot  wounds, 
and  the  application  of  escharotic  substances ;  and  the  effects  of  gout,  rheu- 
matism, and  syphilis,  operating  upon  a  disordered  and  broken-down  state  of 
the  system.  There  is  one  form  of  whitlow  which  consists  essentially  of  peri- 
ostitis, attacking  usually  one  of  the  fingers,  and  liable,  if  neglected  or  impro- 
perly treated,  to  terminate  in  extensive  suppuration  and  necrosis  of  the  distal 
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phalanx.  Inflammation  of  the  periosteum,  of  a  very  severe  and  destructive 
nature,  is  occasionally  produced  by  deep-seated  abscesses,  extending  to,  and 
irritating  that  membrane,  as  happens,  for  example,  sometimes  in  phlegmonous 
erysipelas,  where  the  matter  burrows  extensively  among  the  surrounding  tis- 
sues. Two  forms  of  the  disease  are  met  with,  the  acute  and  chronic,  the 
latter  being  the  more  common. 

ACUTE  PERIOSTITIS. 

In  the  acute  form  of  inflammation,  the  fibrous  membrane  is  somewhat 
discolored,  being  commonly  of  a  reddish,  pink,  or  lilac  hue;  its  vessels  are. 
loaded  with  blood,  and  its  substance  is  sensibly  softened,  as  well  as  slightly 
thickened  from  interstitial  deposits.  Its  attachment  to  the  bones  is  also 
considerably  diminished,  so  that  it  may  be  pretty  readily  peeled  off,  and  the 
cellular  substance  immediately  over  its  outer  surface  is  generally  infiltrated 
with  sero-albuminous  matter.  These  changes,  which  are  present,  in  greater 
or  less  degree,  in  all  cases  of  periostitis,  are  often  very  conspicuous  upon  the 
fragments  of  a  broken  bone,  and  in  incised  wounds  of  the  muscles,  involving 
the  membrane  in  question. 

The  disease  not  unfrequently  passes  into  suppuration,  the  occurrence  being 
particularly  liable  to  happen  in  the  periosteum  of  the  bones  of  the  inferior 
extremity,  as  the  femur  and  tibia,  and  in  the  phalanges  of  the  thumb  and 
fingers  ;  in  the  former  as  a  consequence  of  cold  acting  upon  a  strumous  con- 
stitution, or  of  the  effects  of  mercury,  or  of  mercury  and  syphilis,  and  in  the 
latter  as  a  result  of  whitlow.  Much  diversity  exists  in  regard  to  the  progress 
of  the  suppurative  action  ;  most  generally  it  is  rather  tardy,  but  there  are 
cases  in  which  it  proceeds  with  extraordinary  rapidity,  committing  excessive 
ravages  in  a  few  days.  However  this  may  be,  the  pus  is  rarely  of  a  healthy, 
laudable  nature,  but  almost  always  very  thin,  bloody,  and  offensive,  with 
flakes  of  curdy  matter  and  the  debris  of  broken-down,  softened  tissue. 

Mortification  is  another  termination  of  this  disease,  the  occurrence  being 
characterized  by  the  dirty,  ash-colored  appearance  of  the  affected  membrane, 
which  is,  moreover,  very  much  softened  in  its  texture,  and  saturated  with  a 
foul  offensive  fluid,  emitting  an  unmistakably  gangrenous  odor.  Such  an 
event  is  necessarily  associated  with  necrosis  of  the  corresponding  bone,  and 
frequently,  also,  with  mortification  of  the  endosteum,  all  perishing  together 
in  consequence  of  the  destruction  of  their  vascular  connections.  The  best 
examples  of  this  mode  of  termination  occur  in  the  periosteum  of  the  alveolar 
processes  of  the  jaws,  from  the  abuse  of  mercury,  and  in  that  of  the  tibia  from 
the  effects  of  syphilis.  The  sloughs,  which  are  always  tough  and  shreddy, 
are  usually  thrown  off  with  considerable  difficulty,  owing  to  the  tardy  and 
imperfect  action  of  the  circumjacent  structures. 

Symptoms. — The  symptoms  of  periostitis  are  such  as  usually  attend  in- 
flammation of  the  deep-seated  structures  generally,  the  pain  being  of  a  vio- 
lent and  pulsatile  character,  and  the  swelling  of  the  soft  parts  diffuse  ami 
cedematous,  with  excessive  heat  of  surface,  and  more  or  less  constitutional 
disturbance.  The  occurrence  of  suppuration  is  announced  by  a  marked  in- 
crease of  suffering;  and  as  the  pus  accumulates  the  superincumbent  integu- 
ments assume  a  shining,  glossy,  erysipelatous  aspect,  pitting  under  pressure, 
and  imparting  a  distinct  sense  of  fluctuation.  Both  in  suppuration  and 
mortification  the  pain  is  exquisite,  and  the  patient  generally  labors  under 
high  fever  and  often  also  under  delirium. 

In  periostitis  consequent  upon  a  syphilitic  taint  of  the  system,  the  suffer- 
ing is  always  worst  at  night,  the  pain  being  of  a  severe,  aching,  or  gnawing 
character,  and  invariably  aggravated  when  the  patient  becomes  warm  in  bed. 
Small,  circumscribed  swellings,  or  nodes,  frequently  exist,  and  are  exquisitely 
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tender  on  pressure  and  motion,  the  skin  over  them  being  red,  inflamed,  and 
oedematous.  The  contents  of  these  swellings  are  generally  of  a  thick  gummy 
character,  possessing  none  of  the  properties  of  genuine  pus. 

In  gouty  and  rheumatic  periostitis  the  pain  is  deep-seated,  wandering,  or 
migratory,  and  generally  very  severe ;  the  soft  parts  over  the  seat  of  the  dis- 
ease are  discolored,  glossy,  and  puffy  ;  slight  effusions  of  sero-plastic  matter 
often  exist  beneath  the  affected  membrane,  forming  small,  rough,  and  irregular 
swellings,  which  are  easily  detected  by  the  finger ;  the  system  is  disordered 
by  fever ;  the  perspiration  is  acid  and  copious  ;  and  the  urine  is  scanty  and 
high  colored,  depositing  a  large  quantity  of  lateritious  substance  upon  the 
bottom  of  the  receiver.  The  most  reliable  symptoms,  in  a  diagnostic  point 
of  view,  are,  the  shifting  character  of  the  disease,  the  involvement  of  the 
joints,  and  the  history  of  the  case. 

Treatment. — In  the  treatment  of  periostitis,  a  primary  object  is  to  seek  for 
the  cause  of  the  disease,  and,  if  possible,  to  remove  it.  The  traumatic  form 
is  to  be  managed  upon  ordinary  antiphlogistic  principles,  and  need  not, 
therefore,  detain  us  here.  Idiopathic  periostitis  is  often  a  self-limited  affec- 
tion, tending  to  terminate  in  suppuration,  despite  the  best  directed  efforts  of 
the  surgeon.  Examples  of  this  constantly  occur  in  whitlow  and  in  some 
varieties  of  necrosis,  in  which  periostitis  commonly  plays  an  important  part, 
the  morbid  action  being  apparently  dependent  rather  upon  some  inscrutable 
constitutional  trouble  than  any  special  local  cause.  General  treatment  can 
seldom  be  altogether  dispensed  with  in  any  case,  while  in  many  it  constitutes 
our  most  valuable  resource,  no  progress  of  a  favorable  character  being  made 
without  it.  In  the  more  severe  forms,  bloodletting,  active  purgatives,  and 
the  saline  and  antimonial  mixture,  will  probably  be  required,  along  with  ano- 
dynes, to  allay  the  excessive  pain  which  is  so  often  present.  The  most  im- 
portant topical  remedies  are  leeches,  iodine,  blisters,  and  saturnine  lotions  with 
laudanum.  If  great  tension  exist  with  a  tendency  to  suppuration,  deep-seated 
incisions  are  made,  without  waiting  for  fluctuation,  which  is  often  extremely 
difficult  of  detection,  unless  the  affected  structure  happens  to  be  very  super- 
ficial, as  in  periostitis  of  the  tibia.  The  necessity  of  this  operation  cannot  be 
too  strenuously  insisted  upon,  as  it  is  the  only  way  in  which  we  can  afford 
prompt  relief  to  the  suffering,  and  obviate  extensive  and  irremediable  mis- 
chief, as  must  inevitably  be  the  case  when  the  matter  is  permitted  to  burrow. 
When  mortification  takes  place,  the  same  treatment  must  be  adopted  as  under 
ordinary  circumstances. 

In  syphilitic  periostitis  the  best  remedy  is  iodide  of  potassium,  in  doses  of 
from  five  to  ten  grains  three  times  a  day,  either  alone  or  in  union  with  bi- 
chloride of  mercury.  If  nodes  form,  they  will  generally  disappear  under  the 
influence  of  the  application  of  iodine,  blisters,  or  mercurial  inunctions,  and 
will  seldom  demand  interference  with  the  knife. 

Rheumatic  and  gouty  periostitis  will  require  the  use  of  colchicum,  with 
systematic  purgation,  and  occasionally,  perhaps,  slight  ptyalism,  with  leeches, 
fomentations,  and  alkaline  and  anodyne  liniments. 

CHRONIC  PERIOSTITIS. 

The  periosteum  is  often  the  seat  of  chronic  inflammation,  its  substance  be- 
coming thickened  and  indurated  from  the  effusion  of  plastic  matter.  The 
hypertrophy — for  so  it  may  be  termed — often  involves  a  considerable  extent 
of  surface,  forming  a  diffuse,  incompressible  swelling,  fibrous,  cartilaginous, 
or  even  osseous  in  its  character.  Sometimes,  on  the  other  hand,  the  enlarge- 
ment is  very  small  and  circumscribed,  not  exceeding,  perhaps,  the  end  of  the 
little  fino-er  or  half  a  dime.  It  may  be  caused  by  some  specific  constitutional 
poison,  especially  the  syphilitic,  or  by  external  violence,  as  a  blow,  fall,  or 
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kick,  as  is  often  the  case  when  it  exists  on  the  skull.  However  induced,  its 
development  is  attended  with  a  constant,  deep-seated,  gnawing  pain,  which 
is  usually  most  severe  at  night  when  the  body  becomes  warm  in  bed,  and 
which  occasionally  assumes  a  true  neuralgic  character.  After  continuing  for 
an  indefinite  period,  it  often  remains  stationary,  or  it  gradually  disappears  by 
absorption,  or  it  excites  suppuration  in  the  superimposed  tissues. 

These  chronic  affections  of  the  periosteum  are  generally  peculiarly  obstinate 
and  intractable,  requiring  specific  remedies,  frequently  varied  and  long  con- 
tinued, for  their  cure.  Iodide  of  potassium  and  mercury,  Donovan's  solution, 
and  the  different  preparations  of  arsenic,  with  blisters,  iodine,  leeches,  the 
vapor  bath,  and  mercurial  fumigations,  are  the  means  most  likely  to  prove 
beneficial.  In  obstinate  cases,  resisting  the  ordinary  remedies,  free  incisions, 
extending  through  the  substance  of  the  thickened  and  indurated  membrane 
down  to  the  very  bone,  will  afford  more  relief  than  anything  else,  especially 
if  the  wound  be  made  to  suppurate  abundantly. 

Bony  tumors,  growths  or  deposits  of  this  membrane  are  to  be  treated  upon 
the  same  principles  as  exostoses,  properly  so  termed.  When  small,  not  pain- 
ful, or  not  inconveniently  situated,  they  will  probably  require  no  attention. 
Occasionally  they  disappear  spontaneously,  or  under  the  influence  of  very 
simple  remedies.  Such  formations  are  neai'ly  always  caused  by  the  effects  of 
the  gouty,  rheumatic,  or  syphilitic  poison,  and  are,  therefore,  generally  greatly 
benefited  by  iodide  of  potassium  and  a  mild  course  of  mercury. 

Finally,  the  periosteum  is  sometimes  the  seat  of  the  heterologous  forma- 
tions, as  the  melanotic  and  tubercular.  In  carcinoma  of  the  bones,  the 
membrane  is  now  and  then  implicated  secondarily,  but  is  rarely,  if  ever,  the 
primary  seat  of  this  malady.  In  a  number  of  dissections  which  I  have  made 
of  encephaloid  disease  of  the  bones  and  soft  parts,  I  have  found  it  entirely 
intact,  not  even  thickened  or  indurated. 


SECT.  II. — ENDOSTEITIS  OR  OSTEOMYELITIS. 

Under  this  name,  one  of  recent  introduction  into  surgical  nomenclature, 
may  be  described  a  disease  of  the  medullary  membrane,  now  known  as  the 
endosteum,  possessing  all  the  characters  of  true  inflammation.  Faint  traces 
of  such  an  occurrence  are  to  be  found  in  several  authors  of  the  last  century, 
but  it  is  only  within  the  last  few  years  that  special  attention  has  been  called 
to  it,  or  that  the  subject  has  been  studied  in  a  scientific  manner. 

The  causes  of  this  affection,  which  may  be  either  acute  or  chronic,  and 
which  can  hardly,  in  any  case,  exist  uncombined  with  more  or  less  osteitis, 
are  generally  of  a  traumatic  nature,  consisting  of  fractures,  gunshot  wounds, 
the  lodgment  of  foreign  bodies  in  the  substance  of  the  bones,  violent  blows, 
contusions,  concussion  of  the  spongy  tissue,  and  laceration  of  the  endosteum 
by  the  saw  in  amputation  of  the  limbs,  of  which  the  lesion  is  by  no  means 
an  uncommon  consequence,  as  is  shown  by  the  suppuration  and  necrosis  which 
so  often  follow  this  operation.  There  can  be  little  doubt  that  the  inflamma- 
tion is  frequently  produced  by  the  mere  concussion  of  the  limbs,  transmitting 
its  injurious  effects  along  the  canals  of  the  long  bones,  thereby,  perhaps,  par- 
tially detaching  portions  of  the  lining  membrane,  and  so  inducing  serious 
disruption  of  the  circulation.  Cold  is  another  cause  of  endosteitis,  and  there 
is  reason  to  believe  that  many  of  the  cases  of  necrosis  of  the  shaft  of  the 
femur,  tibia,  and  other  long  pieces  of  the  skeleton,  originate  in  this  manner. 
Occasionally  the  malady  depends  upon  some  constitutional  taint,  as  the 
syphilitic,  strumous,  or  scorbutic,  awaking  inflammation  consentaneously  in 
the  endosteum,  osseous  tissue,  and  periosteum. 

The  morbid  anatomy  of  the  disease  is  best  studied  in  one  of  the  long 
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bones,  as  the  femur  or  tibia,  after  amputation.  If  several  days  have  elapsed 
since  the  operation,  the  membrane  will  be  found  to  be  of  a  pale  pink  hue, 
more  or  less  injected,  and  apparently  a  little  thickened,  the  marrow  is  abnor- 
mally soft,  and  the  cells  of  the  spongy  structure  of  the  canal  are  pervaded 
by  a  sero-sanguineous  fluid.  At  a  later  period,  when  the  inflammation  is 
more  fully  established,  the  discoloration  of  the  endosteum  is  of  a  more  decided 
character,  being  of  a  deeper  red  with  a  shade  of  brown  or  purple,  the  fatty 
matter  is  broken  up  into  a  semi-liquid  substance,  and,  in  addition  to  the 
bloody  sanies  just  alluded  to,  evident  traces  of  pus  are  seen,  forming  numer- 
ous little  points,  of  a  yellowish  aspect,  which,  gradually  coalescing,  at  length 
assume  the  character  of  small  abscesses.  When  the  disease  is  uncommonly 
violent  or  protracted,  portions  of  the  endosteum  are  found  to  be  converted 
into  real  eschars,  of  a  brownish  color,  and  of  a  characteristically  fetid  smell ; 
the  periosteum  opposite  the  seat  of  the  morbid  action  becomes  detached,  and 
the  intervening  portion  of  the  bone,  thus  deprived  of  its  vessels,  speedily 
perishes. 

In  the  chronic  form  of  the  disease,  which  sometimes  lasts  for  years,  the 
osseous  structure  is  rendered  abnormally  hard,  dense,  and  heavy,  the  medullary 
canal  is  in  great  measure,  if  not  entirely,  obliterated,  and  the  endosteum  at  the 
seat  of  the  morbid  action  is  completely  destroyed.  Small  cavities  filled  with 
a  soft  oily  material,  or  fatty  gelatinous  substance,  and  surrounded  by  softened, 
vascular,  reticulated  tissue,  are  not  unfrequently  found  ;  and  cases  are  occa- 
sionally met  with,  although  rarely,  in  which  there  are  small  abscesses  and 
dead  pieces  of  bone.  When  the  disease  is  of  long  standing,  the  affected 
bone  is  generally  more  or  less  changed  in  its  form,  rough  on  the  surface,  and 
remarkably  compact  and  heavy. 

The  symptoms  of  endosteitis  are  vague  and  unreliable,  it  being  difficult,  if 
not  impossible,  to  distinguish  them  from  those  which  attend  inflammation  of 
the  bones  and  their  fibrous  envelop.  Indeed,  it  is  only  when  the  disease 
occurs  as  the  result  of  injury,  as  after  amputation,  that  anything  even  like  a 
plausible  conjecture  can  be  formed  as  to  its  real  nature.  Under  such  circum- 
stances, upon  taking  off  the  first  dressings,  the  wound  opposite  the  end  of 
the  bone  will  probably  be  found  to  be  gaping  and  filled  with  pus,  the  bone 
itself  being  either  entirely  denuded,  or  only  slightly  covered  with  lymph  be- 
low, while  the  medullary  membrane  is  of  a  reddish  or  brownish  color,  and 
more  or  less  vascular.  If  six  or  eight  days  have  elapsed  since  the  operation, 
the  exposed  medullary  surface  will  be  likely  to  be  studded  with  pale,  flabby, 
unhealthy  granulations,  somewhat  sensitive  to  the  touch,  or  perhaps  even 
quite  painful,  and  discharging  an  abundance  of  thin,  sero-sanguinolent  fluid. 
Around  this  red  and  inflamed  circle,  the  compact  layer  exhibits  an  unusually 
white,  glistening  appearance,  without  any  trace  of  reparative  action  ;  in  fact, 
the  bone  seems  to  be  more  dead  than  alive,  or,  if  not  actually  dead,  it  will 
soon  be.  Superadded  to  these  phenomena,  there  is  occasionally  a  discharge 
of  marrow,  with  or  without  fragments  of  the  medullary  membrane ;  a  sure 
sign  of  the  inflamed  and  disorganized  state  of  the  parts. 

Endosteitis  is  always  attended  with  considerable  swelling  and  puffiness  of 
the  soft  structures  immediately  over  the  affected  parts,  but  there  is  not  neces- 
sarily any  discoloration  of  the  surface,  or  any  unusual  pain.  Considerable 
irritative  fever  is  commonly  present;  the  skin  has  a  peculiar  sallow  hue  ;  and 
there  are  apt  to  be  rigors,  alternating  with  flushes  of  heat,  and  followed  by 
copious  sweats,  generally  of  a  disagreeable  acid  nature.  When  the  disease 
is  idiopathic,  there  may  be  tumefaction  and  pain,  deep-seated  and  throbbing, 
at  the  site  of  inflammation,  but  neither  of  them  of  so  distinctive  a  character 
as  to  be  of  any  service  in  a  diagnostic  point  of  view. 

Endosteitis  cannot  be  considered  otherwise  than  as  a  dangerous  malady ; 
for,  when  severe  or  extensive,  it  is  not  only  apt  to  cause  extensive  necrosis, 
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but  may  destroy  the  patient  by  the  induction  of  phlebitis  in  the  principal 
veins  of  the  corresponding  limb,  and  abscesses  in  the  different  viscera,  (spe- 
cially the  lungs  and  liver.  Occasionally,  it  would  seem  to  be  capable  of 
assuming  a  sort  of  endemic  tendency.  Thus,  in  1814,  nearly  all  the  patients 
at  the  Hotel  Dieu,  in  Paris,  who  died  after  amputation,  and  the  number  was 
quite  considerable,  were  observed  to  have  suppuration  in  the  medullary  mem- 
brane of  the  long  bones. 

The  treatment  of  endosteitis  must  be  conducted  upon  general  antiphlogis- 
tic principles,  local  and  constitutional,  in  the  hope  of  limiting  morbid  action 
and  preventing  the  occurrence  of  suppuration  and  gangrene.  If  the  medul- 
lary canal  be  exposed,  some  mildly  stimulating  injection,  such  as  a  very  weak 
solution  of  nitrate  of  silver,  tannin,  or  acetate  of  zinc,  may  be  useful,  the 
part  being  protected  from  the  atmosphere  by  lint  wet  with  a  similar  fluid,  or 
an  emollient  cataplasm.  If  the  membrane  be  affected  in  its  continuity,  and 
there  is  much  swelling  of  the  soft  structures,  free  incisions  may  be  necessary 
in  order  to  relieve  tension  and  promote  the  escape  of  effused  fluids;  and  if 
there  be  reason  to  apprehend  the  existence  of  medullary  abscess,  as  there  will 
be  if  there  be  deep-seated,  aching,  gnawing,  or  boring  pain,  with  oedema  of 
the  subcutaneous  cellular  tissue,  the  surgeon  must  not  hesitate  to  cut  down 
upon  the  matter  with  the  crown  of  a  small  trephine  as  the  only  chance  of 
averting  still  more  serious  consequences. 

In  the  strictly  chronic  form  of  the  disease,  the  chief  reliance  of  the  surgeon 
is  upon  iodide  of  iron  and  potassium,  with  minute  doses  of  bichloride  of 
mercury,  tonics,  cod-liver  oil,  change  of  air,  and  counter-irritation.  In  the 
more  hopeless  cases,  it  may  be  necessary  to  trephine  the  affected  bone,  or 
even  to  resort  to  amputation. 


SECT.  III. — OSTEITIS. 

Osteitis,  or  inflammation  of  bone,  at  one  time  regarded  as  uncommon,  is, 
on  the  contrary,  of  frequent  occurrence,  especially  in  early  life,  owing,  doubt- 
less, to  the  great  vascularity  of  the  osseous  tissue  at  that  period  rendering  it 
more  susceptible  of  disease  than  in  old  age,  when  many  of  the  vessels  shrink 
and  disappear.  The  lesion  may  be  primitive  or  consecutive,  acute  or  chro- 
nic ;  and  in  either  case  it  may  be  limited  to  a  particular  portion  of  a  bone, 
or  pervade  its  entire  length  and  breadth,  although  this  is  unusual.  The 
spongy  tissue  suffers  more  frequently  than  the  compact,  a  circumstance  which 
is  apparently  due  to  the  greater  vascularity  of  the  former  than  of  the  latter ; 
and  what  is  particularly  remarkable  is  that  in  the  first  the  disease  often  passes 
into  ulceration,  while  in  the  latter  it  more  frequently  causes  necrosis,  or  mor- 
tification, the  two  structures  being  evidently  endowed  with  different  powers 
of  resisting  the  effects  of  inflammation.  The  pieces  most  liable  to  be  affected 
are  those  which  are  naturally  the  least  covered  by  soft  substance,  as  the  tibia, 
fibula,  ulna,  clavicle,  and  frontal  bone.  The  disease  is  generally  slow  in  its 
progress,  and  hence  a  considerable  period  may  elapse  before  there  is  any  very 
appreciable  alteration  of  tissue.  Cases,  however,  occur,  where  it  proceeds 
with  immense  and  overwhelming  rapidity,  suppuration,  ulceration,  and  even 
mortification  appearing  in  less  than  forty-eight  hours  frbm  the  commencement 
of  the  attack. 

If  a  bone  laboring  under  inflammation  be  carefully  examined,  it  will  be 
found  to  exhibit  several  important  structural  changes  of  great  interest.  At 
first  it  is  simply  enlarged,  although  less  so  than  is  usually  imagined,  because 
much  of  what  appears  to  be  enlargement  is  due  rather  to  swelling  of  the 
periosteum,  which  is  nearly  always  present  under  such  circumstances,  than 
to  any  actual  expansion  of  the  osseous  tissue  itself.     Gradually  the  affected 
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bone  loses  its  density,  becoming  softened,  and  infiltrated  with  a  sanguinolent 
fluid,  of  a  sero-plastic  nature,  and  assuming  a  bright  reddish  hue,  the  capil- 
laries being  very  numerous,  turgid,  and  distinct.  As  the  disease  advances, 
the  osseous  fibres  separate  from  each  other,  and  the  widened  intervals  are 
immediately  filled  with  inflammatory  deposits,  often  intermingled  with  little 
clots  of  pure  blood.  These  alterations  are  always  attended  by  an  absorp- 
tion of  earthy  matter,  which  has  the  effect  of  rendering  the  bone  both  soft 
and  spongy,  at  the  same  time  that  it  causes  an  actual  diminution  of  its  weight. 
The  lamellae  of  the  compact  substance  are  resolved,  as  it  were,  into  their 
primitive  distinctness,  the  Haversian  canals  are  greatly  enlarged,  and  the 
cells  of  the  areolar  texture  are  remarkably  rarefied.  When  the  disease  has 
reached  its  maximum,  the  bony  tissue  is  frequently  so  soft  as  to  admit  of 
being  bent  and  cut  with  considerable  facility.  When  the  inflammation  is 
superficial,  affecting  the  outer  layers  of  a  bone,  it  always  promptly  extends 
to  the  periosteum,  which,  in  consequence,  becomes  hot,  red,  and  swollen,  its 
substance  being  infiltrated  with  serous  and  plastic  effusion.  If,  on  the  other 
hand,  the  inner  structure  is  involved,  the  endosteum  is  sure  to  suffer,  assum- 
ing a  discolored,  bloodshot  appearance,  while  the  adipose  matter  is  either 
rapidly  absorbed,  or  converted  into  a  soft  diffluent  mass,  of  a  light  reddish 
hue,  and  of  a  peculiarly  fetid  character.  When  the  inflammation  of  the  bone 
is  at  all  extensive,  both  periosteum  and  endosteum  participate  in  the  morbid 
action,  and  it  is  in  these  cases,  more  especially,  that,  the  circulation  being  cut 
off  by  fibrinous  exudations,  necrosis  is  so  liable  to  arise. 

Osteitis  may  terminate  in  resolution,  the  morbid  phenomena  gradually  dis- 
appearing, and  the  affected  structures  regaining  their  primitive  texture  ;  or 
the  disease  may  cease,  and  the  bone  become  indurated  and  enlarged  in  con- 
sequence of  interstitial  osseous  deposits  ;  or,  lastly,  the  inflammation  may  pass 
into  suppuration,  ulceration,  softening,  or  mortification,  the  results  resem- 
bling those  of  inflammation  of  the  soft  parts.  It  is  seldom  that  a  bone,  after 
having  been  inflamed  for  any  length  of  time,  will  not,  upon  recovery,  remain 
somewhat  hypertrophied,  or  larger  and  harder  than  it  was  before  the  attack, 
as  seen  in  fig.  280.  It  is,  in  fact,  nature's  mode  of  cure,  the  process  which 
she  employs  for  repairing  the  mischief  committed  by  the  disease. 

Fig.  280. 


Hypertrophy  of  the  tibia  from  inflammation. 

Causes. — The  causes  of  osteitis  are  either  traumatic  or  constitutional,  the 
former  consisting  of  injuries  inflicted  in  surgical  operations,  fractures,  con- 
tusions, and  wounds,  especially  gunshot  and  punctured,  and  the  latter  of  a 
syphilitic,  strumous,  scorbutic,  rheumatic,  or  gouty  taint  of  the  system,  to- 
gether with  the  operation  of  cold.  The  disease  may  begin  directly  in  the 
osseous  tissue,  or  this  may  be  involved  secondarily,  in  consequence  of  the 
extension  of  the  disease  from  the  surrounding  parts.  Thus,  in  dislocations, 
particularly  compound,  and  also  in  simple  dislocations  of  the  larger  hinge- 
joints,  as  the  elbow  and  knee,  the  inflammation  consequent  upon  the  accident 
is  nearly  always  communicated  to  the  contiguous  extremities  of  the  bones, 
rendering  them  soft  and  brittle,  and  liable  to  give  way  under  slight  influ- 
ences. In  like  manner  the  periosteum  often  becomes  the  propagator  of  the 
morbid  action  ;  for,  although,  in  general,  this  membrane  serves  to  ward  off 
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disease,  forming  a  kind  of  wall  between  the  soft  structures  and  the  bones,  yet 
this  barrier  is  not  unfrequently  overleaped,  and  inflammation  kindled  up  in 
the  very  centre  of  these  pieces.  A  great  similarity  is  thus  found  to  exist 
between  the  bones,  periosteum,  and  endosteum,  on  the  one  hand,  and  the 
lungs,  pleura,  and  bronchial  mucous  membrane  on  the  other,  experience 
having  proved  that  disease  cannot  be  present  in  any  considerable  degree,  or 
for  any  length  of  time,  in  any  one  of  these  component  elements  without  being 
propagated  to  the  rest,  which  subsequently  have  often  to  bear  the  chief  brunt 
of  the  incited  action. 

Symptoms. — The  symptoms  of  osteitis  bear  a  great  resemblance  to  those 
of  periostitis  and  endosteitis,  and  hence  the  most  adroit  diagnostician  often 
finds  it  difficult  to  discriminate  correctly  between  them.  Practically,  an  error 
of  this  kind  is  of  no  special  moment,  as  the  treatment  is  essentially  similar  in 
the  three  affections,  but  as  a  matter  of  science  it  would  certainly  be  desirable 
in  every  instance  to  ascertain,  if  possible,  in  what  structure  the  disease  is 
located,  or,  if  all  are  implicated,  in  what  degree.  There  is  really,  however, 
no  one  symptom,  or  group  of  phenomena,  upon  which  the  least  reliance  can 
be  placed  as  a  means  of  discrimination.  It  may  be  said  that  the  pain  in 
osteitis  is  more  intense,  agonizing,  and  deep-seated,  than  in  inflammation  of 
the  periosteum  and  endosteum,  and  yet  this  is  true  only  as  a  general  rule ;  in 
the  great  majority  of  cases  the  difference  is  too  slight  to  be  appreciable.  The 
same  is  true  in  regard  to  the  swelling  of  the  soft  parts,  and  the  constitutional 
disorder,  which  are  often  considerable  in  all  these  affections,  but  as  they  do 
not  possess  any  distinctive  features,  are  of  no  value  in  a  diagnostic  point  of 
view. 

Acute  inflammation  of  bone  is  generally  attended  by  the  same  symptoms 
as  acute  inflammation  of  the  soft  structures.  The  pain  is  excruciating,  the 
part  feeling  as  if  it  were  torn,  or  bored,  or  as  if  insects  were  feeding  upon 
it ;  it  is  deep-seated,  more  or  less  circumscribed,  and  increased  by  motion, 
pressure,  and  damp  states  of  the  atmosphere ;  it  is  also  usually  more  violent 
at  night  when  the  patient  becomes  warm  in  bed,  especially  when  it  recognizes 
a  constitutional  origin.  The  swelling  is  extensive,  firm,  and  almost  inelastic, 
pitting,  perhaps,  after  a  time,  under  the  application  of  the  finger ;  the  skin 
has  a  glossy,  shining  appearance ;  and  there  is  intense  heat  of  the  surface, 
conjoined,  in  most  cases,  with  an  erysipelatous  blush.  The  constitution 
sympathizing  powerfully  with  the  local  disorder,  there  is  high  fever,  with 
excessive  thirst,  a  full,  bounding  pulse,  and  great  dryness  of  skin,  with  all 
the  minor  phenomena  of  general  incited  action.  If  the  disease  be  not 
promptly  restrained  by  appropriate  antiphlogistic  measures,  the  soft  parts 
suppurate,  the  event  being  announced  by  rigors  and  delirium,  followed  by 
copious  sweats. 

Acute  osteitis  is  seldom  dangerous  to  life,  but  may  prove  fatal  if  it  be 
extensive,  or  complicated  with  other  maladies,  by  the  induction  of  erysipelas, 
pyemia,  or  constitutional  irritation.  Such  an  event  will  be  most  likely  to 
happen  in  young  scrofulous  subjects,  or  in  persons  worn  out  by  the  effects  of 
syphilis.  The  malady  often  terminates  in  serious  and  irremediable  structural 
disease  of  the  affected  part,  as  softening,  caries,  and  necrosis,  requiring  im- 
portant operations,  which  are  themselves  frequently  a  source  of  much  risk. 
Recovery,  in  any  event,  is  generally  extremely  tedious. 

The  symptoms  of  chronic  osteitis  are  such,  in  general  terms,  as  charac- 
terize chronic  inflammation  of  the  soft  structures.  The  bone  is  the  seat  of 
more  or  less  pain,  circumscribed,  increased  by  motion  and  pressure,  and 
usually  aggravated  at  night,  often  depriving  the  patient  of  sleep  and  ap- 
petite. Enlargement  of  the  affected  part,  with  swelling  and  induration  of 
the  overlying  tissues,  is  commonly  a  prominent  phenomenon.  Sooner  or 
later  suppuration  occurs,  followed  by  the  formation  of  sinuses,  difficult  to 
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heal,  and  the  seat  of  a  constant  discharge  of  thin,  ichorous,  sanious,  or  un- 
healthy matter,  occasionally  mixed  with  osseous  particles.  The  constitution 
frequently  sympathizes  with  the  local  disorder,  as  indicated  by  the  pallor  of 
the  countenance,  the  gradual  emaciation,  and  other  evidences  of  failing 
power. 

Treatment. — The  treatment  of  osteitis  must  be  conducted  upon  general 
antiphlogistic  principles,  of  which  bleeding,  if  the  patient  be  at  all  robust, 
tartar  emetic,  purgatives,  calomel,  and  opium,  with  perfect  rest  both  of  the 
part  and  body,  constitute  most  essential  elements.  The  prompt  abstraction 
of  blood  by  the  lancet,  or  by  leeches  from  the  affected  structures,  will  gene- 
rally prove  of  marked  benefit  in  cutting  short  the  disease,  or,  rather,  in  limit- 
ing the  sphere  of  its  action.  Calomel  should  be  given  as  soon  as  the  patient 
has  been  well  bled  and  purged,  and  should  be  steadily  continued  until  gentle 
ptyalism  has  been  provoked.  There  is  no  remedy  which,  after  proper  deple- 
tion has  been  premised,  exerts  so  powerful  and  controlling  an  influence  over 
inflammation  of  bone  as  this;  and,  although  it  should  not  be  used  causelessly, 
or  without  due  precaution,  there  are  few  cases  to  which  it  is  not  applicable. 
To  prevent  it  from  running  off  by  the  bowels,  and,  at  the  same  time,  to  miti- 
gate the  excessive  general  and  local  distress,  it  should  be  administered  in 
combination  with  large  doses  of  opium,  repeated  as  frequently  as  the  exi- 
gencies of  the  case  may  seem  to  require. 

The  best  local  remedies,  besides  leeches,  are  hot  anodyne  fomentations, 
light  medicated  cataplasms,  dilute  tincture  of  iodine,  and  blisters,  the  latter 
being  applied  in  such  a  manner  as  to  cover  in  the  whole  of  the  affected  sur- 
face, and  allowed  to  remain  on  until  thorough  vesication  has  been  produced. 
If  matter  form,  or  even  if  there  be  merely  great  tension,  the  knife  must  be  used, 
the  incisions  being  long  and  deep,  extending  down  to  the  very  substance  of 
the  bone.  Without  such  an  expedient  relief  is  impossible.  If  the  pus  be 
allowed  to  accumulate,  it  will  be  sure  to  burrow,  insinuating  itself  freely 
among  the  muscles,  and  perhaps  even  between  the  periosteum  and  bone, 
thereby  detaching  these  parts  from  each  other,  and  thus  inducing  extensive 
necrosis.  What  is  done  for  the  soft  tissues,  under  such  circumstances,  should 
be  done  also  for  the  affected  bone,  although  practitioners  are  generally  agreed 
to  let  it  take  care  of  itself.  Is  this  good  practice  ?  The  surgeon  makes  it  a 
rule  in  inflammation  of  the  soft  structures  to  relieve  pain  and  swelling  by 
early  and  free  incisions,  and  he  finds  that  the  procedure  is  usually  followed 
by  the  most  happy  results,  texture  being  saved  and  much  suffering  avoided. 
Why  should  he  not  adopt  a  similar  treatment  in  osteitis  attended  with 
swelling  and  excruciating  torture  in  consequence  of  effused  fluids  ?  Several 
openings  might  be  very  easily  made  into  the  affected  bone  with  the  crown  of 
a  very  small  trephine,  the  soft  tissues  being  carefully  divided  as  a  preliminary 
measure.  The  operation  never  fails  to  be  beneficial,  and  there  is  reason  to 
believe,  from  what  I  have  seen  of  it  in  my  own  practice,  that  if  it  were  more 
frequently  resorted  to  than  it  is  there  would  be  much  fewer  cases  of  necrosis 
and  caries  than  are  now  seen  to  follow  this  disease. 

In  chronic  osteitis  our  chief  dependence  is  upon  alterants,  purgatives,  and 
counter-irritation,  of  which  the  best  form  is  an  issue  made  with  the  hot  iron 
as  near  as  possible  to  the  seat  of  the  disease.  A  free  discharge  should  be 
established  and  steadily  maintained  until  the  morbid  action  is  effectually 
broken  up.  The  most  reliable  alterant  is  iodide  of  potassium  in  union  with 
bichloride  of  mercury,  carried,  in  obstinate  cases,  to  gentle  and  somewhat 
persistent  ptyalism.  Such  a  course  is  particularly  indicated  in  syphilitic 
osteitis,  but  is  hardly  less  beneficial  in  the  rheumatic,  gouty,  and  strumous 
forms  of  the  malady. 


860 


DISEASES    OF    THE    BONES    AND    THEIR    APPENDAGES. 


SECT.  IV. — SUPPURATION  AND  ABSCESS. 


Suppuration  of  the  external  surface  of  bone  is  a  very  common  occurrence, 
and  may  arise  from  various  causes,  as  fracture  and  other  external  injury,  or  a 
syphilitic  taint  of  the  system.  As  the  morbid  action,  however,  which  pre- 
cedes and  accompanies  the  suppuration,  is  usually  associated  with  inflammation 
of  the  periosteum,  it  is  difficult,  in  most  cases,  to  determine  which  structure 
is  really  the  source  of  the  purulent  matter.  When  the  osteitis  is  of  long 
standing,  or  characterized  by  inordinate  severity,  the  pus  is  occasionally 
diffused  through  the  proper  substance  of  the  bone,  but  such  an  occurrence 
can  only  happen  in  the  event  of  the  osseous  tissue  having  undergone  previous 
softening,  the  removal  of  the  earthy  matter  being  followed  by  the  formation 
of  cells  or  cavities  for  the  lodgment  of  the  fluid.  If  a  vertical  section  be 
made  of  a  long  bone,  as  the  tibia,  in  an  advanced  state  of  inflammation,  it 
will  be  found  that  the  pus,  presenting  itself  in  small  globules,  will  be  scat- 
tered both  through  the  Haversian  canals  and  the  cells  of  the  areolar  substance, 
no  disposition  being  manifested  in  the  little  depots  to  arrange  themselves  into 
abscesses.  The  intermediate  structure  is  of  a  reddish  color,  filled  with  fibrin- 
ous exudation,  and  so  soft  as  to  be  easily  divided  with  the  knife.  This  punc- 
tiform  variety  of  suppuration  is  seldom  so  conspicuous  as  in  inflammation  of 
bone  complicated  with  endosteitis. 

Abscess  of  bone,  distinct,  circumscribed  and  well-defined,  such  as  we  see 
in  phlegmonous  suppuration  of  the  soft  parts,  and  as  is  represented  in  fig.  281, 

is  an   occurrence  of  extreme 
Fig-  281.  Fig.  282.  rarity.     The  formation  takes 

place  slowly,  an  unusual  degree 
of  chronicity  being  one  of  the 
natural  concomitants  of  the 
disease.  The  most  common 
seat  of  abscess  is  the  head  of 
the  tibia,  or  the  head  and 
lower  extremity  of  that  bone, 
the  expanded  and  rarefied 
tissue  of  which  is  peculiarly 
well  adapted  to  such  an  occur- 
rence. The  abscess  ranges  in 
size  from  that  of  a  pea  to  that 
of  a  pigeon's  egg;  is  gene- 
rally solitary ;  is  lined  by  a 
thin  though  distinct  mem- 
brane ;  and  is  occupied  by  a 
dark -colored,  ill -elaborated 
pus,  more  or  less  fetid,  and 
intermingled  with  aplastic 
matter  or  curdy  flakes  similar 
to  those  observed  in  strumous 
pus.  The  surrounding  tissues 
are  softened,  congested,  and 
infiltrated  with  sero-sanguino- 
lent  fluid.  The  manner  in 
which  the  abscess  terminates  is  variable  ;  when  seated  near  the  extremity  of 
a  bone,  it  sometimes  manifests  a  disposition  to  discharge  its  contents  into 
the  contiguous  joint;  at  other  times,  and  more  generally,  it  maintains  its 
position,  becoming  as  it  were  encysted  by  the  deposition  of  new  bone  around 


Abscess  in  bone. 


Large  cbronic  abscess 
of  the  tibia,  the  bone 
being  much  thickened 
as  well  as  expanded 
round  the  cavity. 
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it,  as  delineated  in  fig.  282.  Finally,  in  a  third  class  of  cases,  the  matter 
continues  to  accumulate,  apparently  for  a  long  time,  and  pressing  upon  the 
osseous  tissue  in  every  direction,  gradually  expands  the  bone  into  a  lai-o-e 
shell,  capable  of  holding  several  ounces,  and  so  thin  and  soft  as  to  be  bent 
and  cut  like  cartilage. 

The  symptoms  denotive  of  the  formation  of  pus  are  usually  such  as  charac- 
terize this  event  in  the  other  tissues,  only  that  the  local  suffering  is  generally 
more  intense,  especially  if  the  matter  has  no  free  vent.  The  existence  of 
abscess  in  the  interior  of  a  bone  is  indicated  by  a  dull,  gnawing,  heavy  pain, 
circumscribed,  deep-seated,  remittent,  and  more  like  a  violent  toothache  than 
anything  else  to  which  it  can  be  compared.  In  many  cases  it  is  of  a  throb- 
bing, boring,  tearing,  or  lancinating  nature.  It  is  always  worse  at  night 
than  in  the  clay,  and  is  usually  so  intense  and  exhausting  as  to  make  serious 
inroads  upon  the  general  health,  the  patient  soon  becoming  wan  and  sallow, 
and  affected  with  hectic  irritation.  Occasionally  the  pain  completely  inter- 
mits, the  parts  being  wholly  free  from  suffering  for  many  hours,  and  even  days 
together;  more  generally,  however,  it  is  continued  with  partial  remissions. 
The  soft  structures,  at  the  seat  of  the  abscess,  are  always  exquisitely  tender, 
especially  at  one  particular  spot  directly  over  the  matter,  more  or  less  tume- 
fied, glazed,  and  (edematous,  often  pitting  on  pressure.  The  formation  of 
matter  is  generally  announced  by  rigors,  alternating  with  flushes  of  heat,  and 
similar  attacks  are  very  common  during  the  progress  of  the  disease,  particu- 
larly in  the  early  part  of  the  night,  the  body  beinc;  usually  drenched  under 
such  circumstances,  towards  morning,  with  acid,  offensive  perspiration. 

Although  the  symptoms  of  abscess  are  in  general  well  marked,  yet,  as  they 
are  liable  to  be  simulated  by  other  affections,  they  cannot  be  said,  in  the 
true  sense  of  the  term,  to  be  characteristic.  The  principal  affections  with 
which  they  are  liable- to  be  confounded  are  necrosis  and  deposits  of  new  bony 
matter,  compressing  and  irritating  the  parts  so  as  to  keep  up  intense  pain 
and  tenderness,  similar  to  what  is  produced  by  collections  of  pus  in  the  soft 
structures.  Fortunately,  accuracy  of  diagnosis  is  of  little  consequence  in 
these  cases,  as  the  treatment  is  essentially  the  same,  whether  the  symptoms 
arise  from  abscess,  the  lodgment  of  dead  bone,  or  interstitial  osseous  deposits. 
The  discrimination  between  abscess  and  neuralgia,  which  often  closely  imitate 
each  other,  is  of  more  importance,  on  account  of  the  difference  of  treatment, 
but  so  far  as  I  know  there  are  no  diagnostic  signs  by  which  the  distinction 
can  be  effected. 

Abscess  of  the  osseous  tissue  admits  of  relief  only  in  one  way,  and  that  is 
by  efficient  evacuation  with  the  trephine,  for  in  no  other  manner  can  the 
pent-up  fluid  be  reached.  The  operation  is  not  always  as  easy  as  might  at 
first  be  imagined,  owing  to  the  excessive  firmness  of  the  affected  bone,  in 
consequence  of  interstitial  deposits,  which  often  give  it  the  closeness  and 
density  of  ivory.  The  best  instrument  is  a  common  cranium-trephine,  with 
a  caliber  from  three  to  four  lines  in  diameter,  with  sharp,  well  set  teeth,  and 
fluted  at  the  surface,  so  as  to  make  a  wide  track.  If  any  difficulty  is  appre- 
hended on  account  of  the  extraordinary  hardness  of  the  bone,  it  will  be  proper 
to  have  two  saws,  of  precisely  the  same  size,  in  order  that  there  may  be  no 
delay  in  the  operation  in  the  event  of  an  accident.  The  surgeon,  taking  the 
site  of  pain  and  swelling,  or  the  "tender  spot,"  as  his  guide  to  the  seat  of 
the  abscess,  exposes  the  bone  by  a  free  incision,  either  single,  T  like,  or 
crucial,  as  may  be  deemed  necessary,  and  then  turning  aside  a  small  portion 
of  periosteum,  applies  the  trephine,  fig.  283,  the  centre-pin  being  protruded 
until  the  instrument  has  made  for  itself  an  adequate  groove.  The  arrival 
of  the  saw  in  the  abscess  is  generally  denoted  by  a  sudden  cessation  of 
resistance,  and  by  the  escape  perhaps  of  a  few  drops  of  pus  mingled  with 
blood.     If  no  matter  be  found  alter  sinking  the  instrument  to  a  considerable 
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depth,  it  is  applied  at  some  other  point,  in  the  vicinity  of  the  former,  in  the 
hope  of  a  more  successful  result,  for  it  is  often  quite  impossible,  in  these  cases, 

to  hit  the  precise  spot  where  the  matter  is  located 
Fig-  283.  *n  a  first  or  even  a  second  attempt ;  on  the  other 

hand,  however,  care  must  be  taken  not  to  make 
too  many  perforations,  lest  the  bone  be  thereby 
unduly  weakened  or  suffer  other  injury.  More- 
over, it  is  not  to  be  inferred  by  any  means,  that, 
although  no  pus  has  been  detected,  the  operation 
will,  therefore,  be  a  failure;  perhaps  the  instru- 
ment may  have  come  in  contact  with  a  small 
sequester,  lying  loose  in  the  cellular  tissue  of  the 
articular  extremity  of  the  bone,  aud  by  removing 
this,  rapid  recovery  may  take  place ;  or,  instead 
of  this,  the  pain  and  other  symptoms  may  have 
been  occasioned  by  the  pressure  of  interstitial 
deposits,  and  the  excision  of  a  disk  of  bone  may 
afford  relief  on  the  principle  of  taking  oil'  ten- 
sion, as  a  free  incision  does  in  deep-seated  puru- 
lent collections  in  the  soft  structures. 
Trephine.  The  abscess  having  been  opened,  its  cavity  is 

washed  out  with  the  syringe,  as  much  to  get  rid 
of  the  sawdust  as  to  clear  away  pus  and  stimulate  the  pyogenic  sac :  a  narrow 
tent  is  then  inserted  into  the  bottom  of  the  opening,  and  the  wound  gently 
supported  with  adhesive  strips,  the  after-treatment  being  conducted  upon 
strictly  antiphlogistic  principles.  The  relief  from  the  operation  is  often  im- 
mediate, and  there  is  no  class  of  cases  in  which  the  efforts  of  the  surgeon  are 
generally  rewarded  with  more  unalloyed  satisfaction.  The  patient,  tortured 
for  months  with  pain  and  sleepless  nights,  is  suddenly  translated  from  torment 
into  Elysium. 


SECT.  V. — CARIES  OR  ULCERATION. 


Caries  is  a  disease  of  the  osseous  tissue,  strictly  analogous  to  ulceration  of 
the  soft  parts.  It  is  essentially  of  an  inflammatory  type,  and  is  characterized 
by  an  increase  of  vascularity,  softening,  and  disintegration,  the  earthy  matter 
being  separated  from  the  animal,  and  eliminated  along  with  the  discharges, 
which  are  often  quite  profuse,  especially  when  the  malady  has  made  consider- 
able progress.  Caries  differs  from  ordinary  osteitis  chiefly  in  this,  that  it  is 
attended  with  actual  loss  of  substance,  the  affected  tissue  being  gradually 
broken  down,  excavated,  or  destroyed,  whereas,  in  the  latter,  it  retains  its 
different  elements,  although  in  an  altered  condition,  the  principal  changes 
consisting  in  congestion,  softening,  and  sero-plastic  infiltration.  There  are 
other  points  of  difference,  as  the  seat  of  the  two  diseases,  the  age  at  which 
they  respectively  occur,  and  the  nature  of  the  concomitant  secretions,  which 
will  be  rendered  evident  by  a  careful  study  of  the  subject. 

Caries  is  most  liable  to  occur  in  those  pieces  of  the  skeleton  which  are 
distinguished  by  the  abundance  of  their  areolar  tissue.  Hence  it  is  most 
common  in  the  vertebrae,  the  sternum,  the  innominate  bones,  the  bones  of 
the  carpus  and  tarsus,  and  the  articular  ends  of  the  long  bones,  especially  of 
the  femur,  tibia,  and  humerus.  The  compact  tissue  is  more  frequently  the 
seat  of  necrosis  than  of  caries  ;  indeed,  the  affection  cannot  occur  here  unless 
this  tissue  has  previously  undergone  a  certain  degree  of  softening,  so  as  to 
prepare  it,  as  it  were,  for  the  disintegrating  process  which  characterizes  it. 

Young  persons  are  most  subject  to  caries,  particularly  children  under  ten 
years  of  age ;  it  is  seldom  that  it  is  met  with  even  so  late  as  middle  life,  and 
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then  chiefly  as  a  result  of  some  specific  taint  of  the  system,  more  especially 
the  syphilitic.  I  am  not  aware  that  sex  exerts  any  material  influence  upon 
its  production,  for  I  think  it  has  occurred  in  my  own  practice  with  nearly 
equal  frequency  in  males  and  females.  Temperament  and  occupation  may 
predispose  to  it,  but  if  this  be  so  we  have  no  positive  proof  of  the  fact. 
Strumous  children  are  particularly  obnoxious  to  caries,  and  this  circumstance, 
of  which  daily  observation  furnishes  abundant  evidence,  long  since  created  a 
doubt  in  my  mind  whether  the  disease  is  not  really,  in  a  great  majority  of 
cases,  of  a  tubercular  nature.  The  further  I  examine  the  subject,  the  more  I 
am  satisfied  of  the  truth  of  this  opinion.  Most  of  the  children  that  are 
brought  to  me  with  this  disease,  as  it  occurs  in  the  spine,  the  hand,  foot,  and 
ends  of  the  long  bones,  present  all  the  characteristic  features  of  the  scrofulous 
diathesis  ;  and  I  am  quite  sure  that  this  experience,  instead  of  being  peculiar 
to  myself,  must  be  common  to  all  practitioners.  I  do  not,  therefore,  throw 
out  this  view  as  a  mere  conjecture,  but  as  a  conviction,  and  shall  speak  of  it 
hereafter  as  the  basis  of  important  therapeutic  indications. 

Causes. — The  causes  of  caries  are  of  two  kinds,  local  and  constitutional,  of 
which  the  latter  are  by  far  the  more  common  and  influential.  As  appertain- 
ing to  the  first,  are  various  injuries,  as  blows,  kicks,  falls,  fractures,  contu- 
sions, and  concussions,  disturbing  the  circulation  and  innervation  of  th# 
osseous  tissue,  or  depriving  it  of  its  fibrous  covering,  and  thus  modifying  its 
nutritive  action.  In  the  bones  of  the  foot,  especially  those  of  the  tarsus,  the 
disease  is  sometimes  induced  by  the  penetration  of  a  foreign  body,  as  a  nail, 
or  splinter  of  wood.  The  sawing  of  the  bones  in  amputation  and  resection, 
and  their  accidental  division  by  sharp  instruments,  is  occasionally  followed 
by  caries,  both  extensive  and  protracted.  Cases  occur  where  the  disease  is 
produced  by  the  pressure  of  an  aneurismal  tumor,  and  by  the  application  of 
escharotic  substances. 

Among  the  internal  causes  of  caries  may  be  cited  whatever  has  a  tendency 
to  induce  general  debility,  or  to  impoverish  the  fluids  and  solids,  and,  conse- 
quently, to  exhaust  the  innervation.  Hence  we  may  place  at  the  head  of  the 
list  severe  and  protracted  courses  of  mercury,  the  operation  of  the  syphilitic 
poison,  a  gouty  or  rheumatic  state  of  the  system,  scurvy,  scrofula,  profuse 
loss  of  blood,  and  severe  attacks  of  dysentery,  diarrhoea,  typhoid  fever,  and 
eruptive  diseases,  as  scarlatina,  measles,  and  smallpox.  All  these  circum- 
stances are,  as  is  well  known,  capable  of  producing  ulceration  both  in  the 
skeleton  and  the  soft  parts,  as  is  proved  by  the  numerous  sores  which  so  often 
arise  in  different  regions  of  the  body,  as  the  sequelae  of  these  affections,  and 
which  we  usually  find  so  difficult  of  cure. 

Of  all  the  internal  causes,  however,  of  caries,  there  is  none  which,  in  my 
opinion,  exercises  so  powerful  an  influence  in  the  production  of  this  disease 
as  scrofula.  In  making  this  remark,  I  do  not  mean  to  say  that  there  is  always, 
under  such  circumstances,  a  deposit  of  tubercular  matter ;  on  the  contrary,  I 
am  satisfied  that  there  is,  in  most  cases,  merely  a  tubercular  diathesis,  pre- 
disposing the  part  to  the  disease,  and  thus  rendering  it  less  capable  of  resist- 
ing its  effects  when  once  it  is  established.  As  in  strumous  ophthalmia  there 
is  often  serious  disease,  and  yet  no  evidence  whatever  of  tubercular  deposit, 
so  in  strumous  caries  a  bone  may  be  completely  softened  and  disintegrated, 
without  any  secretion  of  strumous  matter,  properly  so  termed.  In  both 
cases  the  diathesis  exists,  but  not  the  tubercular  matter.  As  this  is  the  most 
frequent  cause  of  caries,  so  is  this  form  of  the  affection  also  one  of  the  most 
difficult  to  remove. 

Morbid  Anatomy.— -If  a  carious  bone  be  subjected  to  careful  examination, 
it  will  be  found  to  exhibit  marked  differences  in  its  appearances,  according  to 
the  duration  of  the  disease  and  the  nature  of  the  affected  piece.  In  the 
earlier  stages,  the  osseous  tissue  is  merely  inflamed,  as  is  evinced  by  its  vas- 
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cular  and  softened  condition ;  its  spongy  texture  is  rarefied,  and  occupied  by 
a  serous,  oily  fluid,  intermixed  with  a  good  deal  of  the  coloring  matter  of  the 
blood,  thus  giving  it  a  reddish  aspect.     It  can  be  cut  with  the  knife,  or  even 
indented  with  the  finger,  especially  if  the  bone  be  a  carpal  or  tarsal  one,  and, 
upon  macerating  it,  the  water  soon  becomes  covered  with  a  layer  of  fatty 
matter.     Exposed  to   the  air,  it  dries  with  difficulty,  and  assumes  a  pale, 
yellowish  hue,  verging  slightly  upon  greenish.    When  the  disease  lias  reached 
its  more  confirmed  stages,  the  bone  is  found  to  be  excavated,  or  riddled  with 
cavities,  of  variable  size  and  shape,  sometimes  lined  by  a  kind  of  pyogenic 
membrane,  and  filled  with  thin,  sanious,  and  offensive  matter,  having  none  of 
the  characteristic  properties  of  laudable  pus.     Occasionally  small  fragments 
of  bone  lie  loose  in  these  cavities,  being  unable  to  escape  on  account  of  their 
disproportionate  dimensions  to  the  size  of  the  opening  in  the  surface  of 
the  affected  piece.     The  osseous  tissue  is  now  extremely  soft  and  brittle, 
breaking  down  readily  under  the  finger ;  it  is  still  more  porous  than  before, 
and  is  of  a  grayish,  brownish,  or  blackish  color.     It  is  apparently  destitute 
of  vessels,  and  gives  out  a  considerable  quantity  of  oily  or  greasy  matter  on 
maceration,  the  fat  floating  on  the  surface  of  the  fluid.     In  many  instances, 
however,  the  quantity  of  fat  is  very  small,  and  the  bone  has  rather  a  dryish 
^;han  an  unctuous  appearance.     In  a  chemical  point  of  view,  the  only  notable 
difference  between  carious  and  healthy  bone  is  the  greater  amount  of  cartil- 
age and  fat  in  the  former  than  in  the  latter,  the  quantity  of  cartilage  often 
forming  as  much  as  thirty-seven  per  cent.,  while  the  amount  of  fat  is  upwards 
of  three.     This  quantity  of  fat,  although  much  greater  than  what  exists  in 
the  normal  state,  is  not  sufficient  to  justify  the  opinion  expressed  by  some 
that  caries  essentially  consists  in  adipose  degeneration  of  the  osseous  tissue. 
The  osseous  tissue  immediately  around  the  softened  and  disintegrated 
structure  is  always  more  or  less  inflamed,  being  preternaturally  red  and  vas- 
cular ;  the  periosteum  is  thickened,  spongy,  and  injected  ;  and  the  endosteum 

exhibits  all  the   phenomena  of  an  active 
Fig.  284.  participation  in  the  disease.     The  compact 

lamella  has  often  a  worm-eaten  appearance, 
and  it  is  not  uncommon  to  find  it  partially 
incrusted  with  bony  matter.  The  soft 
parts  around  are  infiltrated  with  sero-plas- 
tic  matter,  indurated,  closely  matted  to- 
gether, and  otherwise  altered.  In  articular 
caries,  there  is  always  more  or  less  involve- 
ment of  the  cartilages,  which  are  gradually 
softened  and  disintegrated,  as  in  fig.  284, 
large  pieces  often  coming  away  with  the 

Caries  of  the  astragalus,  with  softening  and       discharges. 

incipient  separation  of  the  cartilage.  The     ravages    of    Cai'ieS    of     the    OSSeOUS 

tissue,  consequent  upon  the  effects  of  ter- 
tiary syphilis,  are  well  displayed  in  fig.  285.  The  disease  commenced  in  the 
soft  palate,  from  which  it  gradually  extended  to  the  bones  of  the  cranium 
and  face,  causing  a  free  communication  between  the  mouth,  nose,  orbits,  and 
frontal  sinuses.  Fig.  286,  from  a  specimen  in  my  collection,  affords  a  good 
illustration  of  caries  of  the  head  of  a  bone. 

Symptoms. — The  symptoms  of  caries  are  usually  obscure,  especially  in  its 
earlier  stages,  the  line  of  demarcation  between  it  and  osteitis  being  impossible 
to  be  determined.  It  is  only  when  the  affection  has  terminated  in  suppura- 
tion, ulceration  of  the  soft  parts,  as  in  fig.  287,  or  the  formation  of  sinuses, 
that  its  real  character  can  be  fully  made  out.  Prior  to  this  the  surgeon  may 
suspect  the  nature  of  the  disorder,  but  he  cannot  by  any  means  be  certain  of 
it.     All  the  symptoms,  in   the  first  instance,  are  those  simply  of  osteitis. 
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There  is  a  dull,  heavy,  aching  pain,  which  appears  to  be  deeply  seated  iu  the 
substance  of  the  boue,  and  which  gradually  increases  in  extent  and  severity 
with  the  progress  of  the  morbid  action ;  the  part  feels  exquisitely  tender  to 


Fig.  285. 


Fig.  286. 


Syphilitic  caries  of  the  skull. 


Caries  of  the  head  of  the  humerus. 


the  touch  ;  the  skin  has  a  glazed,  reddish  appearance,  and  there  is  marked 
tumefaction,  which,  though  somewhat  diffused  in  its  character,  is  generally 
particularly  distinct  at  the  focus  of  the  inflammation.     The  local  phenomena 


Caries  of  the  tibia,  with  an  ulcer  in  the  skin. 

gradually  augment  in  intensity,  the  pain  assumes  a  throbbing  disposition,  the 
swelling  becomes  more  pointed,  and  presently  the  loose,  flabby  integumeuts 
give  way  by  ulcerative  action,  thus  allowing  the  contents  of  the  abscess — for 
such  in  fact  the  case  now  is — to  drain  off.  The  bone  thus  laid  bare  exhibits 
a  foul  and  corroded  aspect,  at  the  same  time  that  it  feels  soft  and  rough  to 
the  finger.  If  the  examination  be  conducted  with  the  probe,  as  it  must  be 
when  the  bone  is  deep-seated,  the  instrument  will  be  found  to  pass  very 
readily  into  its  substance,  which  is  already  softened  and  partially  disintegrated, 
a  short  time  being  generally  sufficient  to  effect  important  changes. 

The  sinuses  leading  to  the  seat  of  the  disease  are  either  straight  or  tortuous, 
and  vary  in  length  from  a  few  lines  to  several  inches,  according  to  the  depth 
of  the  affected  bone,  and,  above  all,  the  place  of  opening  of  the  resulting 
abscess.  In  general  they  are  multiple,  most  of  them  opening  by  separate 
orifices,  so  as  to  give  the  surface  a  cribriform  appearance.  In  chronic  cases 
the  sinuses  are  lined  by  a  species  of  false  membrane,  and  the  situation  of  each 
is  indicated  by  a  mass  of  reddish  granulations,  somewhat  mammillated  in 
shape  in  the  centre  of  which  the  aperture  of  communication  is  generally  easily 
detected  with  the  point  of  the  probe.  This  nipple-like  body,  which  is  often 
entirely  insensible,  and  almost  always  smeared  over  with  pus,  projects  con- 
vol.  i. — 55 
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siderably  above  the  surrounding  level,  and  is  of  great  diagnostic  value,  as  it 
is  invariably  denotive  of  carious  or  necrosed  bone.  The  sinuses  here  de- 
scribed do  not  commonly  all  form  at  once ;  perhaps  there  may  be  only  one 
or  two  at  the  beginning,  the  rest  being  superadded  during  the  progress  of  the 
disease,  or,  perhaps,  as  one  closes  another  appears.  Whatever  may  be  their 
mode  of  development,  the  parts  around  are  more  or  less  indurated,  inflamed, 
and  tender  on  pressure. 

The  discharge  furnished  by  the  affected  bone  is  extremely  variable ;  in 
general,  however,  it  is  of  a  thin,  ichorous,  sanious,  or  bloody  character,  loaded 
with  earthy  matter,  extremely  fetid,  and  so  irritating  as  to  erode  the  parts 
with  which  it  comes  in  contact.  It  usually  tarnishes  silver — a  circumstance 
which  shows  that  it  contains  sulphuretted  hydrogen  gas — and  is  often  so 
profuse  as  to  cause  serious  exhaustion.  The  earthy  matter  is  easily  detected 
by  its  gritty  character,  by  rubbing  the  fluid  in  while  it  is  suspended  between 
the  thumb  and  finger,  and  frequently  amounts  to  two  per  cent,  of  the  entire 
discharge.  Sometimes  the  pus  is  of  a  laudable  nature,  but  when  this  is  the 
case  it  may  be  assumed,  as  a  general  rule,  that  it  is  furnished  by  the  adjacent 
soft  parts  rather  than  by  the  bone  itself.  Whatever  its  character  may  be,  it 
is  not  uncommon  for  it  to  contain  flakes  of  lymph,  debris  of  cellular  and  apo- 
neurotic substance,  and  even  considerable  fragments  of  bone  and  cartilage; 
the  latter  being  most  apt  to  show  themselves  when  the  sinus  penetrates  a 
neighboring  joint. 

The  constitutional  disturbance  is  not  always  proportionate,  so  far  as  we 
can  judge,  to  the  amount  of  the  local  disorganization.  The  general  health 
is  often  but  little  affected,  especially  in  the  early  stages  of  the  disease ;  by 
degrees,  however,  it  begins  to  give  way,  and  ultimately  it  always  suffers 
severely,  the  patient  losing  flesh  and  strength,  the  countenance  becoming  wan 
and  pallid,  and  the  sleep  and  appetite  being  destroyed.  If  the  disease  is  at 
all  extensive,  or  if,  even  when  it  occupies  but  a  small  compass,  it  opens  into 
a  large  joint,  as,  for  example,  the  knee,  hectic  irritation  soon  sets  in,  and, 
making  rapid  inroads  upon  the  system,  speedily  reduces  the  patient  to  the 
very  verge  of  the  grave.  The  pain  is  often  excruciating,  particularly  at  night 
and  in  damp  states  of  the  atmosphere,  and  is  one  of  the  principal  sources  of 
exhaustion. 

Diagnosis. — The  diagnosis  of  caries  can  only,  in  general,  be  determined 
by  a  careful  consideration  of  the  history  of  each  individual  case.  Until  ulcer- 
ation of  the  soft  parts  occurs,  the  nature  of  the  disease  must  almost  necessarily 
remain  an  enigma.  The  only  affection  with  which  it  is  liable  to  be  confounded 
is  necrosis,  from  which  it  may  generally  be  easily  distinguished,  before  the 
skin  has  given  way,  by  the  comparatively  small  amount  of  pain  attending  it, 
as  well  as  by  the  lesser  degree  of  constitutional  disturbance,  and  by  the  fact 
that  caries  is  usually  met  with  in  the  short  bones,  while  necrosis  mostly  occurs 
in  the  shafts  of  the  long  ones.  When  sinuses  have  formed,  the  eye,  finger, 
and  probe  will  usually  be  able  to  determine  the  diagnosis,  by  the  appearance 
and  feel  of  the  affected  structure.  In  both  cases  the  bone  is  roughened,  bat 
usually  much  more  so  in  necrosis  than  in  caries;  in  the  former  it  always 
retains  its  original  consistence,  whereas  in  caries  it  is  so  much  softened  as  to 
be  readily  penetrated  by  the  probe.  Nothing  of  a  definite  character  can  be 
learned  from  the  nature  of  the  discharge,  since  it  is  nearly  identical  in  the 
two  maladies.  Occasionally  valuable  information  may  be  obtained  from  a 
consideration  of  the  exciting  cause.  Thus,  osteitis  from  syphilis  terminates 
more  frequently  in  necrosis  than  in  caries,  the  reverse  being  the  case  when 
the  inflammation  is  dependent  upon  a  scorbutic  or  strumous  taint  of  the 
system.  To  this  statement,  however,  numerous  exceptions  occur,  and  the 
diagnosis  must,  therefore,  at  least  in  most  cases,  be  a  matter  of  time  and  of 
repeated  critical  examinations. 


CARIES    OR    ULCERATION.  861 

Prognosis. — The  prognosis  of  caries  is  generally  unfavorable,  a  spontaneous 
cure,  although  not  impossible,  being  an  extremely  uncommon  occurrence. 
When  the  disease  is  of  limited  extent,  a  cure  may  often  be  promptly  effected 
by  operative  measures  directed  against  the  affected  parts,  but  under  opposite 
circumstances  nothing  short  of  resection  or  amputation  holds  out  the  slightest 
prospect  of  relief.  In  many  cases  the  affection  continues  for  years,  appa- 
rently neither  advancing  nor  materially  receding,  the  general  health  in  the 
meantime  experiencing  but  little  change;  on  the  other  hand,  however,  its 
progress  is  sometimes  very  rapid,  and  the  constitutional  disturbance  propor- 
tionately great,  hectic  irritation,  loss  of  strength,  and  emaciation  setting  in 
early,  and  steadily  proceeding  until  the  patient  dies  completely  exhausted. 
As  a  general  rule,  it  may  be  stated  that  caries  is  less  likely  to  terminate 
favorably  when  it  assails  the  vertebras  and  the  articular  ends  of  the  long 
bones  than  when  it  appears  in  any  other  portions  of  the  skeleton,  except, 
perhaps,  the  carpal  and  tarsal  bones,  in  which  the  malady  is  often  so  ex- 
tremely obstinate  as  to  require  the  removal  of  the  limb  in  order  to  save  life. 
The  prognosis  is,  of  course,  other  things  being  equal,  more  unfavorable  in 
sickly  and  debilitated  persons  than  in  such  as  are  healthy  and  robust  at  the 
time  of  the  attack. 

Treatment. — The  treatment  of  caries,  notwithstanding  the  modern  lights 
of  pathology  and  therapeutics,  is  extremely  unsatisfactory,  if  not  entirely  em- 
pirical. That  it  should  always,  if  possible,  be  conducted  with  strict  reference 
to  the  nature  of  the  exciting  cause,  whatever  this  may  be,  is  a  self-evident 
proposition.  When  the  disease  has  been  induced  by  a  syphilitic,  strumous, 
or  scorbutic  taint  of  the  system,  remedies  calculated  to  meet  these  respective 
contingencies  will  of  course  promptly  suggest  themselves  to  the  mind  of  the 
practitioner,  as  most  likely  to  fulfil  the  particular  indication  of  the  case;  but 
where  no  such  affection  is  visible,  and  where,  in  fact,  nothing  whatever  of  an 
appreciable  character  exists,  he  must  disregard  all  rules,  and  limit  himself  to 
the  application  of  general  principles.  In  all  instances,  whether  the  disease 
be  owing  to  constitutional  or  local  causes,  great  care  should  be  taken  to 
combat  inflammation,  by  the  observance  of  the  most  perfect  rest,  to  give  vent 
to  effused  fluids,  and  to  remove  any  fragments  of  bone  as  soon  as  they  are 
sufficiently  detached  to  warrant  such  a  procedure.  Among  the  general  means, 
a  properly  regulated  diet  is  one  of  the  most  important;  it  should  be  perfectly 
plain  and  simple,  but  at  the  same  time  nutritious,  so  as  to  build  up  the  sys- 
tem, and  create  a  better  state  of  the  blood,  which  is  generally  so  much  at 
fault  in  caries  of  nearly  all  portions  of  the  skeleton.  Chalybeate  tonics, 
quinine,  nux  vomica,  and  cod-liver  oil  are  the  most  valuable  internal  reme- 
dies; aided,  as  occasion  may  seem  to  demand,  by  blue  mass  and  alkalies,  to 
modify  and  improve  the  secretions.  Much  purging  must  be  avoided,  as  it 
would  inevitably  prove  prejudicial  by  its  debilitating  effects.  Exercise  in  the 
open  air  is  often  of  great  service,  but  to  render  it  efficient  care  must  be  taken 
not  to  move  or  irritate  the  diseased  bone  while  it  is  being  employed.  Salt 
bathing,  followed  by  dry  friction,  will  be  of  benefit  in  imparting  tone  and 
vigor  to  the  cutaneous  capillaries;  and  in  many  cases  the  general  health  is 
immensely  improved  by  a  residence  at  the  sea-side. 

In  commencing  the  local  treatment,  the  first  object  should  be  to  allay  the 
irritation  of  the  soft  parts  by  attention  to  rest  and  position,  and  by  the 
application  of  leeches,  fomentations,  and  poultices,  or  warm  water-dressings, 
medicated  with  laudanum  and  acetate  of  lead.  AVhen  there  is  much  indura- 
tion from  plastic  deposits,  the  skin  should  be  freely  painted  twice  a  day  with 
the  dilute  tincture  of  iodine,  and  if  the  case  prove  obstinate  a  large  blister 
should  be  used,  experience  having  shown  that,  in  superficial  caries,  this  is 
more  effectual  i'n  arresting  the  inflammation  and  bringing  on  the  suppurative 
crisis   than   any   other  remedy.     Even   in  deep-seated  caries  it  frequently 


868  DISEASES    OF    THE    BONES    AND    THEIR    ATPENDAGES. 

answers  an  excellent  purpose,  promptly  arresting  the  excessive  pain,  and 
promoting  the  absorption  of  effused  fluids.  As  soon  as  evident  fluctuation 
exists,  or  even  before,  if  there  be  inordinate  tension  and  throbbing,  a  free 
incision  should  be  made,  extending,  if  possible,  into  the  very  depths  of  the 
bone,  so  as  to  admit  of  the  most  thorough  drainage.  To  allow  the  matter 
to  be  pent  up  for  days  and  even  weeks,  as  often  happens  in  the  hands  of  timid 
practitioners,  must  always  prove  excessively  injurious,  from  the  tendency 
which  the  fluid,  under  such  circumstances,  has  to  burrow  among  the  surround- 
ing structures,  detaching  them  from  each  other,  and  leading,  in  the  end,  to 
the  formation  of  numerous  sinuses.  Besides,  the  early  evacuation  of  the 
matter  greatly  abridges  the  suffering,  constitutional  as  well  as  local,  and  thus 
prepares  the  system  better  for  the  future  struggle.  I  have  never  seen  a  case 
where  the  retention  of  pus,  whether  among  the  soft  parts,  in  the  osseous  tissue, 
or  within  a  joint,  has  been  productive  of  benefit ;  it  always  acts  as  a  foreign 
substance,  maintaining  local  and  constitutional  irritation,  and  hence  I  never 
hesitate  to  get  rid  of  it  as  promptly  and  effectually  as  possible.  These  re- 
marks are  applicable  to  caries  both  of  the  superficial  and  deep-seated  pieces 
of  the  skeleton.  When  the  matter  is  pent  up  in  the  interior  of  a  bone,  as, 
for  instance,  in  the  articular  end  of  the  femur  or  tibia,  evacuation  should  be 
attempted  with  the  trephine. 

The  means  now  described  are  all  merely  of  a  palliative  nature  ;  they  relieve 
pain,  swelling,  and  constitutional  disturbance,  but  are  entirely  incapable  of 
curing  the  disease,  however  slight.  To  fulfil  this  indication  other  remedies 
are  necessary,  and  these  may  be  arranged  under  two  heads,  those,  namely, 
which  are  used  with  a  view  of  modifying  the  affected  tissues,  so  as  to  afford 
them  an  opportunity  of  regaining  their  normal  characters,  and  those  which 
are  resorted  to  for  effecting  riddance  of  the  diseased  bone,  either  in  part  or 
in  whole. 

Under  the  first  of  these  heads  are  to  be  mentioned  various  detergent  and 
acidulated  preparations,  as  the  solutions  of  the  chlorides,  creasote,  nitrate  of 
silver,  and  acetic,  nitric,  and  hydrochloric  acid,  their  strength  varying  with 
the  age  and  constitution  of  the  patient,  and  the  state  of  the  parts,  the  con- 
tact being  effected  by  means  of  a  large  glass  syringe,  two  operations  being 
sufficient  in  the  twenty-four  hours.  The  chlorides  are  particularly  service- 
able in  these  cases  on  account  of  their  cleansing  and  deodorant  effects,  while 
the  acids  act  more  directly  upon  the  osseous  tissue,  stimulating  the  capillary 
and  absorbent  vessels,  and  thereby  promoting  a  more  healthy  tone,  at  the 
same  time  that  they  produce  disintegration  of  the  earthy  matter  of  the  dis- 
eased bone.  These  remedies,  and  all  others  of  a  kindred  nature,  are  certainly 
not  without  some  benefit  in  the  milder  and  more  accessible  cases  of  caries, 
but  they  all  have  the  disadvantage  of  being  difficult  of  application,  as  well  as 
uncertain  in  their  results,  and  can  rarely  be  relied  upon  for  a  cure.  I  have, 
therefore,  of  late  years,  entirely  abandoned  their  use  with  this  intention,  and 
now  employ  them  only  with  a  view  to  their  detergent  and  deodorant  effect, 
preferring,  of  course,  the  chlorides  to  any  of  the  other  articles  for  this  pur- 
pose. 

The  actual  cautery,  formerly  so  much  vaunted  in  the  treatment  of  certain 
forms  of  caries,  especially  in  that  of  the  carpal  and  tarsal  bones,  is  obnoxious 
to  the  same  objections  as  the  remedies  just  mentioned.  In  applying  it,  it  is 
necessary  not  only  to  divest  the  affected  bone  pretty  thoroughly  of  its  soft 
parts,  but  to  employ  the  greatest  circumspection,  otherwise  a  much  larger 
amount  of  tissue  may  be  destroyed  than  is  desirable.  Moreover,  the  eschar 
is  always  a  long  time  in  coming  away,  and  the  iron  has  generally  to  be  used 
again  and  again  before  a  cure  is  finally  effected. 

Under  the  second  head  are  included  the  operations  necessary  for  scraping 
or  cutting  away  the  diseased  structure,  excising  the  affected  bone,  either  in 
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part  or  in  whole,  and  amputating  the  affected  limb,  when  the  case  is  unman- 
ageable by  other  means. 

As  a  general  rule,  all  operative  interference,  having  for  its  object  the  re- 
moval of  the  carious  matter,  is  carefully  abstained  from  until  the  disease  has 
become  strictly  chronic,  or,  in  some  degree,  ceased  to  spread.  If  this  injunc- 
tion be  disregarded,  injury,  and  not  benefit,  will  be  certain  to  follow  our 
efforts,  the  irritation  excited  by  them  giving  new  impetus  to  the  morbid 
action.  The  precise  time  for  interference  cannot,  of  course,  be  specified,  but 
it  is  evident  that  no  attempt  should  be  made  to  scrape  or  cut  the  bone  so 
long  as  the  superimposed  parts  are  in  a  highly  tender,  tumid,  and  inflamed 
condition.  The  proper  treatment,  under  such  circumstances,  consists  in  the 
use  of  leeches,  medicated  fomentations,  and  other  antiphlogistic  measures 
calculated  to  soothe  the  irritated  structures,  and  preveut  the  spread  of  the 
disease. 

When  the  caries  is  of  small  extent,  it  may  generally  be  got  rid  of  by  means 
of  a  burr-head  drill,  similar  to  that  used  by  the  dentist  for  removing  caries 
from  decayed  teeth  previously  to  plugging.  With  such  an  instrument,  of 
which  the  adjoining  sketch,  fig.  288,  affords  a  good  idea,  the  whole  of  the  dis- 
eased substance  may  often  be  cut  away  in  a  few  minutes,  with  little  pain  to  the 
patient,  and  no  detriment  whatever  to  the  neighboring  parts,  which  should 
always  be  turned  aside  immediately  prior  to  the  operation,  care  being  taken 
in  doin"-  so  not  to  interfere  with  any  important  structures.  Every  bone-case 
should  have  from  three  to  six  drills,  of  varying  size  and  shape,  so  as  to  meet 
every  contingency  that  may  arise  in  practice.  Several  trephines,  pliers, 
gouges,  chisels,  and  scrapers,  should  also  be  at  hand,  and,  when  this  is  the 

Fig.  289. 


Gouge. 


Fig.  290. 


Bone-drill.  Scraper. 

case,  it  is  difficult  to  conceive  how  any  surgeon  can  fail  in  accomplishing 
his  object.  In  operating  upon  the  tarsal  and  carpal  bones,  I  have  generally 
derived  material  service  from  the  use  of  a  short,  stout  scalpel,  with  a  semi- 
sharp  convex  extremity,  and  a  large  handle.  Such  an  instrument  is  pecu- 
liarly advantageous  in  paring  the  surface  of  deep-seated  cavities.  When  the 
ligaments  and  cartilages  are  involved,  the  operation  can  hardly  be  completed 
in  a  satisfactory  manner  without  a  pair  of  blunt-pointed  scissors,  with  long, 
thick,  narrow  blades.  The  raspatory  is  useful  in  smoothing  carious  cavi- 
ties after  the  removal  of  the  disorganized  substance.  During  the  operation 
the  diseased  cavity  is  kept  free  from  blood  by  means  of  sponge  mops. 

When  all  the  diseased  structure  has  been  removed,  free  use  should  be  made 
of  the  syringe  in  order  to  effect  thorough  clearance  of  the  affected  cavity. 
Unless  this  be  done,  more  or  less  of  the  bony  matter  will  be  left,  thus  keep- 
in"-  up  irritation  and  discharge,  and  interfering  with  the  reparative  process. 
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Considerable  hemorrhage  often  attends  these  operations,  the  blood  some- 
times proceeding  from  small  arteries,  but  more  generally  from  numerous 
points,  as  if  it  came  from  the  pores  of  a  sponge.  In  the  former  case,  the 
ligature  will  usually  be  required,  more  particularly  as  the  vessels  are  unable 
to  retract  on  account  of  the  indurated  condition  of  the  surrounding  parts, 
while  in  the  latter  the  temporary  application  of  the  sponge,  wrung  out  of 
cold  water,  will  commonly  speedily  arrest  the  flow.  Should  this,  however, 
not  answer  the  purpose,  the  bleeding  cavity  should  be  stuffed  with  lint,  soaked 
in  a  strong  solution  of  alum,  or  of  persulphate  of  iron,  the  plug  being  retained 
no  longer  than  may  be  absolutely  necessary. 

Doubt  is  often  experienced,  in  these  operations,  as  to  the  amount  of  sub- 
stance to  be  removed,  the  precise  line  of  demarcation  between  the  sound  and 
diseased  structures  not  being  always  easy  of  determination.  A  good  diag- 
nostic, under  such  circumstances,  is  to  wash  the  fragments  in  water,  when,  if 
they  be  carious,  they  will  exhibit  a  whitish,  grayish,  greenish,  or  blackish 
appearance ;  whereas,  if  they  are  healthy,  they  will  be  found  to  be  vascular 
and  red,  and  to  retain  their  normal  consistence,  presenting  none  of  the  fragile 
and  porous  characters  which  distinguish  them  in  the  former  case. 

Bleeding  having  been  arrested,  the  edges  of  the  wound  are  loosely  approxi- 
mated by  suture,  and  the  limb,  placed  in  a  favorable  position  for  drainage,  is 
wrapped  up  in  a  bandage,  extending  from  the  distal  extremity  upwards 
beyond  the  seat  of  operation.  Water-dressing  is  afterwards  used,  either 
cold  or  warm,  as  the  case  may  seem  to  demand,  and  strict  attention  is  given 
to  antiphlogistics  generally.  Occasionally  it  is  found  requisite  to  insert  a 
tent,  to  conduct  off  the  matter,  and  prevent  premature  closure ;  and  for  some 
time  the  bony  cavity  should  be  injected  twice  or  thrice  daily  with  tepid  water 
and  Castile  soap,  or  some  gently  detergent  lotion.  The  great  dangers  after 
the  operation  are  erysipelas  and  pyemia,  which  it  is  only  necessary  to  mention 
in  order  to  put  the  practitioner  upon  his  guard  respecting  their  occurrence. 

The  healing  process,  after  such  an  operation,  exhibits  itself  by  the  develop- 
ment of  granulatious,  which,  under  the  microscope,  display  very  much  the 

same  appearance  as  those  of  the  soft 
Fig.  291.  parts.      The  vessels,  as  shown  in  fig. 

291,  from  a  drawing  made  for  me  by 
Dr.  Packard,  have  a  remarkably  looped 
and    varicose    arrangement.      It    was 
•-1  ■  fMW-J- ^."i  ^^  i^M     taken  from  an  ulcerated  patella,  which 

was  covered  with  an  immense  number 
of  the  most  beautiful  scarlet  granula- 
tions, not  as  large  as  the  smallest  pin's 
head,  closely  grouped  together,  and  ex- 
H|H  ceedingly  tolerant  of  rude  manipulation. 

V  The   section  was  magnified  sixty  dia- 

r  meters. 

Excision  of  an  entire  bone  is  some- 
times necessary  for  the  relief  of  this 
\&r  disease.     Such  a  procedure  is  most  fre- 

structare  of  a  granulation  in  a  bone.  quently  required  on  account  of  caries 

of  the  carpal  and  tarsal  bones,  upon 
which  it  may  frequently  be  performed  with  great  advantage,  a  useful  limb 
being  generally  left  even  after  the  removal  of  several  of  these  pieces.  In  the 
long  bones,  the  operation  is  usually  limited  to  the  articular  end,  or  to  this 
and  a  portion  of  the  shaft.  Respecting  the  manner  of  executing  this  opera- 
tion, and  the  estimate  to  be  placed  upon  it,  in  a  curative  point  of  view,  special 
mention  has  been  made  in  the  chapter  on  excision,  so  that  any  further  dis- 
cussion of  the  subject  here  will  be  unnecessary. 
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When  the  disease  is  so  extensive  as  to  be  uncontrollable  by  the  means  now 
described,  and  the  attendant  discharges  are  so  copious  as  to  give  rise  to  pro- 
fuse night-sweats,  marasmus,  and  colliquative  diarrhoea,  amputation  of  the 
limb,  comprising  the  carious  bone,  will  afford  the  only  chance  of  safety,  and 
should  be  performed  without  delay.  It  is  surprising  how  the  system  usually 
rallies  after  such  an  operation.  The  patient,  in  the  course  of  a  few  days, 
generally  looks  like  a  new  being;  his  sweats  and  diarrhoea  soon  leave  him, 
and  he  rapidly  improves  in  health  and  spirits,  making  often  an  excellent  re- 
covery. 

SECT.  VI. — NECROSIS  OR  MORTIFICATION. 

The  word  necrosis  denotes  the  death  of  a  bone,  and  is  strictly  synonymous 
with  mortification,  gangrene,  or  sphacelus,  used  to  designate  the  death  of 
a  soft  structure.  The  immediate  cause  of  the  occurrence  is  inflammation, 
eventuating  in  an  arrest  of  the  circulation  and  innervation  of  the  osseous 
tissue. 

Necrosis  is  most  common  in  those  bones  which  are  most  superficial,  or 
which  lie  immediately  beneath  the  integuments,  as  the  tibia,  ulna,  lower  jaw, 
clavicle,  the  inferior  portion  of  the  femur,  and  the  phalanges  of  the  fingers. 
The  long  bones  suffer  more  frequently  than  the  short,  and  the  short  than  the 
flat,  the  reverse  being  the  case  in  caries,  for  the  reason  that,  in  the  former, 
the  compact  tissue  is  most  commonly  affected,  and  in  the  latter,  the  spongy. 

Children  under  fifteen  years  of  age,  particularly  such  as  are  of  a  strumous 
diathesis  or  habit  of  body,  are  the  most  common  subjects  of  this  disease. 
This  is  more  especially  true  of  the  idiopathic  form  ;  for  traumatic  necrosis 
probably  occurs  as  readily  in  adults  and  old  persons  as  in  young.  Of  the 
influence  of  sex,  climate,  and  occupation,  upon  the  production  of  the  disease, 
nothing  very  satisfactory  is  known.  If  it  be  more  common  in  boys  than  in 
girls,  a  circumstance,  however,  which  has  not  been  established,  it  is,  probably, 
simply  because  the  former  are  more  exposed  to  the  exciting  causes  of  necrosis 
than  the  latter,  and  uot  because  of  any  sexual  peculiarity.  It  has  been  gene- 
rally supposed,  and  not  without  reason,  that  the  occurrence  is  most  common 
in  cold,  damp,  and  variable  regions  ;  and  the  explanation  of  this  seems  to  be 
that  the  inhabitants  of  these  countries  are  particularly  prone  to  suppression 
of  the  cutaneous  perspiration,  which,  in  individuals  predisposed  to  disease, 
may,  it  is  alleged,  readily  cause  death  of  the  more  superficial  bones.  It  has 
been  ascertained  that  persons  engaged  in  the  manufacture  of  lucifer  matches 
are  liable  to  necrosis  of  the  jaw,  from  the  contact  of  the  fumes  of  phosphorus 
with  the  interior  of  decayed  teeth ;  and  it  is  not  improbable  that  there  are 
other  pursuits  which  may  conduce  to  destructive  inflammation  of  the  osseous 
tissue,  although  of  their  precise  nature  and  mode  of  action  we  are  not  in- 
formed. 

Causes. — If  we  inquire  into  the  idiopathic  form  of  necrosis,  we  shall  find, 
as  has  just  been  intimated,  that  it  is  most  common  in  young  strumous  sub- 
jects, having  well  marked  evidence  of  scrofula  in  other  parts  of  the  body,  or, 
at  all  events,  signs  of  a  strumous  predisposition,  as  evinced  by  the  delicacy 
of  the  skin,  the  languid  circulation,  the  tumid  belly,  and  the  deficient  tem- 
perature of  the  extremities.  I  am  certain  that  this  has  been  the  case  in  the 
great  majority  of  the  instances  that  have  come  under  my  own  observation, 
and  I  believe  that  this,  in  the  main,  agrees  with  that  of  other  writers.  It  is 
in  persons  of  this  description,  more  particularly,  that  we  so  frequently  meet 
with  the  worst  species  of  necrosis  of  the  tibia,  femur,  and  humerus,  telling 
so  fearfully  upon  the  constitution,  and  so  often  requiring  amputation  in  order 
to  save  the  patient's  life.  The  most  common  cause  of  the  disease,  in  this 
class  of  subjects,  is  exposure  to  cold,  as  when  a  boy,  overheated  by  play,  sits 
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down  in  a  current  of  air,  and  thus  suddenly  repels  his  perspiration ;  or  when, 
under  similar  circumstances,  he  strips  himself,  and  plunges  into  cold  water. 
He  is  not  made  aware,  perhaps,  for  several  days  that  he  has  received  any  in- 
jury; but,  all  of  a  sudden,  he  is  seized  with  violent  pain  in  one  of  his  limbs, 
attended  with  severe  rigors  alternating  with  flushes  of  heat,  and,  upon  exa- 
mining the  affected  part,  he  observes  that  it  is  exquisitely  tender  on  press- 
ure, more  or  less  swollen,  and  covered  with  an  erysipelatous  blush.  The 
local  and  constitutional  symptoms  progressing,  matter  soon  forms  deep  be- 
neath the  muscles,  the  swelling  becomes  more  and  more  circumscribed,  and, 
ulceration  taking  place,  the  contents  of  the  abscess  thus  gradually  find  their 
way  to  the  surface,  leaving  the  bone  dead  below.  Such  is  the  manner  in 
which  necrosis  is  generally  produced  in  weakly,  scrofulous  subjects,  and  it  is 
hardly  necessary  to  add  that  all  the  attendant  phenomena  are  indicative  of  a 
rapidly  destructive  osteitis. 

Tertiary  syphilis  is  another  cause  of  necrosis,  and  the  history  of  this  dis- 
ease has  shown  that  the  osteitis  growing  out  of  it  is  more  apt  to  occasion 
death  of  the  bone  when  the  patient  has  been  subjected  to  free  courses  of 
mercury  for  its  cure,  than  when  the  malady  has  been  treated  on  general  anti- 
phlogistic principles.  The  two  poisons  coming  together,  and  mingling  their 
baneful  influence,  induce  a  form  of  ossific  inflammation  which  is  extremely 
prone,  especially  in  persons  of  a  worn-out,  debilitated  constitution,  to  termi- 
nate in  gangrene  of  the  bones — those  of  the  nose,  palate,  upper  jaw,  leg, 
and  arm  in  particular. 

Protracted  courses  of  mercury,  especially  in  young  subjects  of  a  strumous 
diathesis,  or  exhausted  by  diarrhoea,  cholera,  or  eruptive  diseases,  often  cause 
necrosis  of  a  frightful  character,  generally  of  the  jaw-bones,  but  sometimes, 
also,  of  other  pieces  of  the  skeleton.  What  is  termed  dry  salivation  is  fre- 
quently more  destructive  to  the  gums,  teeth,  and  jaw-bones  than  salivation 
accompanied  by  profuse  discharge.  The  debility  produced  by  the  injudicious 
use  of  drastic  purgatives  and  tartar  emetic  has  occasionally  caused  necrosis 
of  the  bones  of  the  extremities,  head,  and  trunk.  Scurvy  has  been  known 
to  produce  similar  effects,  although  more  commonly  rt  causes  caries.  In  short, 
there  is  reason  to  believe  that  idiopathic  necrosis  may  be  induced  by  whatever 
has  a  tendency  to  bring  about  an  impoverished  condition  of  the  blood  and 
solids. 

Among  the  local  causes  of  necrosis  may  be  enumerated  wounds,  contusions, 
fractures,  and  chemical  irritants ;  in  the  tibia,  the  probability  is  that  mere 
concussion,  as  happens  when  a  person  falls  from  a  considerable  height  and 
alights  upon  his  foot,  is  often  sufficient  to  produce  a  destructive  form  of 
osteitis.  Gunshot  injuries  are  a  common  source  of  the  occurrence,  whether 
the  bone  be  merely  grazed  by  the  passage  of  the  projectile,  or  whether  the 
ball  lodges  in  its  substance  and  acts  as  a  foreign  body.  Mere  denudation  of 
a  bone,  however  occasioned,  is  frequently  followed  by  its  death,  especially 
when  the  loss  of  periosteum  is  very  considerable,  or  if,  even  when  it  is  com- 
paratively trivial,  it  is  accompanied  by  the  laceration  of  the  nutrient  artery, 
or  extensive  destruction  of  the  soft  parts  generally.  Under  such  circum- 
stances, the  necrosis  is  usually  limited  to  the  outer  compact  structure,  the 
part  ultimately  coming  away  in  the  form  of  an  exfoliation.  Such  an  event, 
however,  is  by  no  means  inevitable.  The  periosteum  may  be  stripped  off  to 
a  considerable  extent,  and  yet,  if  the  bone  be  in  other  respects  healthy,  or 
enjoy  a  tolerably  active  circulation,  granulations  will  spring  up,  and  thus 
gradually  repair  the  breach.  It  is  only  when  the  vascular  connection  be- 
tween the  two  structures  has  been  materially  impaired,  or  totally  destroyed, 
that  necrosis  will  be  likely  to  ensue,  the  bone  becoming  white  and  dry,  and 
eventually  dark  and  even  black.  These  appearances  are  well  illustrated  in 
what  so  often  happens  in  compound  fractures,  attended  with  protrusion  of 
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the  end  of  the  bone  divested  of  its  fibrous  covering,  and  in  the  phalanges  of 
the  fingers  in  whitlow. 

It  will  thus  be  perceived,  without  going  into  further  details,  that  death  of 
the  osseous  tissue  may  be  produced  by  constitutional  or  local  causes,  and 
that  these  causes  differ  in  no  respect  whatever  from  those  which  induce  mor- 
tification of  the  soft  parts.  Furthermore,  it  will  be  observed  that  they  are 
such  as  usually  give  rise  to  inflammation  generally  in  all  structures  without 
exception. 

Extent. — Necrosis  may  be  partial  or  complete,  simple  or  complicated,  su- 
perficial or  deep  ;  that  is,  it  may  affect  merely  a  portion  of  a  bone,  or  it  may 
pervade  its  entire  structure;  it  is  said  to  be  simple  when  it  is  limited  to  a 
single  piece,  and  complicated  when  it  attacks  several,  either  simultaneously 
or  consecutively.  It  is  seldom  that  an  entire  bone  perishes.  Such  an  occur- 
rence is  sometimes  observed  in  the  pieces  of  the  carpus  and  tarsus,  iu  conse- 
quence of  external  injury,  but  it  is  extremely  uncommon  in  the  long  bones; 
in  these  the  shaft  alone  generally  suffers,  the  articular  ends  retainiug  their 
vitality.  Necrosis  of  the  whole  lower  jaw  has  been  repeatedly  noticed  as  a 
result  of  the  action  of  phosphorus,  and  some  interesting  cases  in  which  the 
entire  bone  was  successfully  removed  on  account  of  this  disease  have  been 
related  by  Dr.  Carnochan  and  Dr.  James  R.  Wood.  Finally,  necrosis  may 
be  limited  to  the  outer  surface  of  a  bone,  involving  merely  its  superficial 
laminae,  the  dead  portion  being  ultimately  detached  in  the  form  of  a  thin 
scale  or  plate;  or  it  may  invade  its  entire  thickness,  and  then  not  unfre- 
quently  begins  in  the  very  depths  of  the  cancellated  tissue,  in  consequence 
generally  of  injury  or  disease  of  the  medullary  membrane. 

The  occurrence  of  necrosis,  the  elimination  of  the  dead  bone,  usually  called 
the  sequester,  and  the  formation  of  new  bone  as  a  substitute  for  the  old, 
or  that  which  has  died,  involve  some  very  curious  pathological  and  physio- 
logical processes,  and  therefore  deserve  attentive  consideration.  The  symp- 
toms which  immediately  precede,  and  those  which  accompany  the  death  of 
the  bone,  are  such,  generally,  as  are  denotive  of  violent  inflammation,  deep- 
seated,  attended  with  excruciating  pain,  and  rapidly  tending  to  the  suppu- 
rative crisis,  the  mischief  being  often  done  in  a  few  days,  and  sometimes  even 
in  a  few  hours.  Action,  general  as  well  as  local,  is  excessive,  and  both  the 
part  and  system  occasionally  fall  a  prey  to  its  devastating  influence,  especi- 
ally when  there  is  involvement  of  a  large  neighboring  joint,  as  now  and  then 
occurs  when  the  necrosis  attacks  the  inferior  extremity  of  the  femur,  and 
extends  into  the  knee.  Progress,  however,  is  not  always  so  swift  and  over- 
whelming ;  often  it  is  quite  the  reverse,  the  part  and  system  suffering  but 
little,  and  the  malady  pursuing  apparently  a  chronic  course. 

A  very  common  way  in  which  the  occurrence  of  gangrene  of  a  long  bone 
is  announced  is  as  follows.  The  patient,  usually  a  lad  from  six  to  ten  years 
of  age,  after  having  been  overheated  or  exposed  to  severe  cold,  retires  at 
night  apparently  perfectly  well,  but  towards  morning  he  is  aroused  by  pain 
in  the  thigh  or  leg,  deep-seated,  circumscribed,  of  a  sharp,  aching  character, 
and  so  excessively  severe  as  to  deprive  him  of  further  sleep  and  rest.  The 
soft  parts  over  the  seat  of  the  disease  soon  become  exquisitely  tender  to  the 
touch,  swollen,  and  discolored,  the  surface  having  a  glazed,  dusky,  reddish, 
or  purplish  tint,  and  pitting  under  pressure,  in  consequence  of  the  infiltra- 
tion of  the  subcutaneous  cellular  tissue.  These  local  phenomena  are  always 
attended  by  severe  constitutional  disturbance.  There  is  high  raging  fever, 
with  a  tendency  to  delirium,  and  excessive  restlessness  ;  the  pulse  is  full,  hard, 
and  frequent ;  the  skin  is  hot  and  dry  ;  the  thirst  incessant ;  and  the  urine, 
thick  and  scantv,  is  surcharged  with  urates.  By  and  by,  violent  rigors  set 
in,  succeeded  by  flushes  of  heat,  the  pain  assumes  a  tensive,  throbbing  cha- 
racter, the  swelling  becomes  more  diffuse,  extending  often  to  a  great  distance 
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up  and  down  the  limb,  as  well  as  widely  circumferentially,  the  discoloration 
acquires  an  erysipelatous  blush,  and  a  careful  examination  soon  detects,  what, 
indeed,  the  existing  symptoms  sufficiently  declare,  the  presence  of  pus,  deep 
seated,  lying  partly  between  the  affected  bone  and  the  periosteum,  and  partly 
on  the  outside  of  the  membrane,  in  the  cellular  tissue  of  the  muscles  and 
aponeuroses,  which  it  often  extensively  dissects  and  separates  from  each 
other,  forming  large  pouches  from  which  it  is  frequently  difficult  to  dislodge 
it.  Sometimes  the  abscess  opens  into  a  neighboring  joint,  and  thus  becomes 
a  source  of  additional  mischief,  exciting  inflammation  in  the  synovial  mem- 
brane, perhaps  ultimately  followed  by  destructive  softening  of  the  cartilage, 
and  caries  or  necrosis  of  the  end  of  the  bone. 

The  quantity  and  quality  of  the  matter  found  at  this  stage  of  the  disease 
are  very  various.  In  the  more  severe  cases  it  often  amounts  to  several  pints, 
whereas,  under  ordinary  circumstances,  it  may  not  exceed  that  many  ounces. 
The  quantity  furnished  by  the  bone  itself,  or,  rather,  by  the  bone  and  perios- 
teum, is  always  comparatively  small,  most  of  it  being  supplied  by  the  soft 
structures  over  and  around  the  seat  of  the  disease.  In  most  cases  of  spon- 
taneous necrosis,  it  is  found  to  be  of  a  decidedly  strumous  character,  being 
of  a  yellowish  color,  verging  upon  greenish,  and  of  a  thick  cream-like  con- 
sistence, interspersed  with  tough  curdy  matter,  or  flakes  of  lymph.  In  gene- 
ral it  is  more  or  less  fetid — sometimes  excessively  so,  particularly  when  long 
retained — and  mixed  with  shreds  of  dead  cellular  tissue.  Cases  are  met 
with  where  the  matter  is  tbin,  ichorous,  or  sanious,  but  such  an  occurrence 
is  unusual  until  after  the  bursting  of  the  abscess,  and  the  evacuation  of  its 
contents. 

When  the  matter  has  been  discharged,  whether  spontaneously  or  artifi- 
cially, there  is  always  a  material  improvement  in  the  symptoms,  both  local 
and  general,  and  an  opportunity  is  now  afforded  for  a  thorough  examination 
of  the  parts.  The  best  instrument  for  this  is  the  finger,  or,  when  the  open- 
ing is  not  sufficient  or  too  devious,  the  probe.  With  either  of  these  it  is 
generally  easy  to  determine  the  extent  of  destruction  of  the  periosteum,  or, 
at  all  events,  of  its  separation,  and  the  amount  of  injury  sustained  by  the 
osseous  tissue,  the  surface  of  the  bone  feeling  rough,  and  having  a  whitish, 
grayish,  or  ashy  hue,  without  any  appearance  whatever  of  vascularity. 

Such  is  a  succinct  account  of  the  circumstances  which  immediately  pre- 
cede, accompany,  and  immediately  succeed  the  occurrence  of  necrosis  as  it  is 
usually  met  with  at  the  bedside.  The  first  stage  of  the  disease  is  over ;  the 
matter  consequent  upon  the  inflammation  has  been  discharged;  and  the  in- 
flammation itself  has  measurably  subsided,  the  soft  parts,  however,  being 
still  swollen,  indurated,  tender,  and  painful,  as  well  as  entirely  disqualified 
for  the  performance  of  their  normal  functions.  Nature,  never  idle,  now 
begins  the  double  work  of  elimination  and  repair,  both  usually  very  tardy, 
often  imperfect,  and  sometimes  altogether  unsatisfactory,  the  powers  both  of 
the  part  and  system  being  inadequate  to  accomplish  the  object.  In  gangrene 
of  the  soft  structures,  the  separation  of  the  eschar  is  generally  an  easy  mat- 
ter compared  with  that  of  a  bone,  provided  the  patient's  strength  holds  out; 
the  process,  once  fairly  commenced,  proceeds  rapidly  and  energetically,  the 
surgeon  each  day  seeing  decisive  evidence  of  the  fact ;  soon  the  line  of  de- 
marcation between  the  dead  and  living  parts  is  perceived  ;  then  granulations 
are  observed  to  spring  up  in  the  intervening  chasm  ;  and,  finally,  the  repara- 
tive efforts  still  advancing,  the  breach  is  gradually  closed  over  with  new 
skin,  a  circumstance  clearly  denotive  of  the  completion  of  the  cure.  But  it 
is  altogether  different  in  necrosis ;  here  the  detachment  of  the  slough  is  a 
matter  of  time,  commonly  requiring  many  weeks,  and  sometimes  even  a 
number  of  months,  for  its  satisfactory  conclusion,  and  even  then  generally 
demanding  the  interference  of  art  before  it  can  finally  be  effected.    The  cause 
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of  the  difference  is  sufficiently  obvious.  In  the  one  case  there  is  an  active 
circulation  and  an  energetic  system  of  absorbents,  the  former  furnishing  an 
abundance  of  plastic  material  for  the  repair  of  the  lost  tissues,  and  the  latter 
exerting  themselves  to  cast  off  the  dead  substance  ;  in  the  other,  on  the  con- 
trary, everything  is  the  reverse,  and  the  parts  labor  under  the  additional 
disadvantage  of  being  loaded  with  earthy  matter,  which  is  obliged  to  be 
softened  and  disintegrated  before  it  can  be  removed  by  the  vessels  whose 
duty  it  is  to  get  rid  of  it. 

The  necrosed  substance  may,  as  already  seen,  embrace  merely  a  portion  of 
the  periphery  of  a  bone,  as,  for  example,  its  outer  layer ;  or  it  may  include 
its  entire  thickness,  and  also  the  greater  part  of  its  length.     In 
the  former  case  it  constitutes,  when  detached,  what  is  called  an      Fig.  292. 
exfoliation,  and  in  the  latter  a  sequester,  a  distinction  of  con- 
siderable importance,  not  so  much  on  account  of  the  extent  of 
the  dead  substance,  as  of  the  manner  in  which  the  breach  of 
continuity  is  repaired,  or  a  new  bone  formed. 

An  exfoliation  is  commonly  merely  a  thin  scale,  plate,  or 
lamella  of  the  outer,  peripheral  portion  of  a  long  bone,  of  varia- 
ble color  and  consistence.  In  general,  it  is  either  whitish,  gray- 
ish, or  of  a  light  brownish  hue,  rough,  more  or  less  porous,  and 
so  brittle  as  to  break  under  very  slight  pressure.  No  vessels  are 
perceptible  in  it,  and  in  most  cases  the  animal  matter  seems  to 
be  almost  completely  abstracted.  Maceration  deprives  it  of  its 
dark  color,  while  immersion  in  dilute  nitric  acid  for  a  few  days 
completely  destroys  its  proper  texture,  converting  it  into  a  soft, 
gristly  substance. 

The  sequester,  properly  so  called,  varies  much  in  size  and 
shape,  consisting,  at  one  time,  of  a  part  only  of  the  circumfer- 
ence or  length  of  a  bone,  and,  at  another,  of  its  entire  shaft,  with 
perhaps  a  portion  of  its  articular  ends.  A  rather  common  form 
is  that  represented  in  the  adjoining  sketch,  fig.  292,  from  a  pre- 
paration in  my  collection  ;  it  was  a  part  of  the  body  of  the  tibia, 
iu  which  all  the  spongy  structure  was  completely  destroyed, 
while  the  compact  was  remarkably  hard  and  firm.  The  dead 
bone  is  always  rough,  pitted,  excavated,  or  speculated  ;  it  is  of 
a  grayish,  brownish,  or  blackish  color,  and  emits,  when  struck 
with  a  probe  or  piece  of  metal,  a  peculiar  hollow  sound,  by  which 
it  is  usually  readily  distinguished  from  sound  bone.  In  the 
cylindrical  pieces,  as  in  the  femur  and  tibia,  it  is  generally  dense 
and  dry ;  in  the  short  and  flat,  on  the  contrary,  it  is  porous, 
moist,  brittle,  and  easily  crumbled.  The  analyses  of  Von  Bibra 
have  shown  that  there  is  a  very  great  reduction  of  organic  matter  in  necrosis 
with  a  corresponding  increase  of  earthy,  the  latter  being  as  much  as  eighty 
per  cent,  of  the  entire  mass.  The  same  experimenter  has  proved  that  the 
difference  is  considerably  less  in  the  traumatic  variety  of  the  lesion  than  in 
the  idiopathic. 

Reparation.—  While  the  absorbents  are  engaged  in  detaching  the  dead 
bone,  with  a  view  to  its  ultimate  expulsion,  the  capillaries  take  upon  them- 
selves the  duty  of  throwing  out  material  for  the  formation  of  the  substitute, 
or  new  bone.  The  process  by  which  this  is  accomplished  is  the  same  as  that 
which  presides  over  the  creation  of  the  original  structure.  The  first  step 
consists  in  a  deposit  of  plasma,  the  result  of  the  incited  action  of  the  vessels 
caused  by  the  irritation  of  the  necrosed  bone,  and  this  substance,  becoming 
organized  is  gradually  converted  into  fibro-cartilage,  which,  in  turn,  gives 
way  to  cartilage  as  this  ultimately  does  to  osseous  matter,  the  period  required 
for  the  completion  of  the  development  varying,  according  to  the  age  and 
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vigor  of  the  patient,  and  the  character  and  amount  of  the  local  disease,  from 
a  few  weeks  to  several  months.  The  new  bone  is  at  first  a  mere  shell  encas- 
ing the  old,  and  thus  serving  to  separate  it  from  the  surrounding  parts, 
which  ill  brook  its  presence.  In  time,  however,  it  increases  in  thickness, 
being  often  from  three  to  six  lines  in  depth,  and  occasionally,  though  not 
generally,  it  is  fully  as  large  as  the  original  piece.  Its  surface  is  usually 
somewhat  rough,  and  it  is  not  uncommon  to  observe  upon  it  considerable 
emiuences  and  depressions,  owing  evidently  to  the  irregularity  of  the  deve- 
lopmental process.  The  new  substance,  too,  has  comparatively  little  areolar 
tissue,  and  hence,  if  some  time  have  elapsed  since  its  formation,  it  always  cuts 
with  great  difficulty,  the  resistance  offered  by  it  being  much  greater  than  that 
of  the  pre-existing  structure.  In  cases  of  long  standing,  indeed,  it  often 
acquires  the  solidity  and  density  of  ivory,  so  that  it  requires  great  patience 
and  perseverance  to  penetrate  it  with  the  saw  and  pliers.  The  vessels,  under 
such  circumstances,  are  always  very  small  and  sparse,  and  the  Haversian 
tubes  are  traced  with  difficulty.  In  the  long  pieces,  after  the  death  and 
removal  of  the  shaft,  there  is  never  a  complete  reproduction  of  the  medullary 
canal  and  its  lining  membrane,  or  of  the  endosteum.  In  fact,  the  new  bone, 
although  it  possesses  all  the  essential  attributes  of  the  osseous  tissue,  is, 
nevertheless,  a  very  imperfect  type  of  the  original,  and  hence  much  less 
capable  of  resisting  the  effects  of  disease  and  accident. 

The  appearances  of  the  new  bone,  encasing  the  old  or  dead,  are  admirably 

depicted  in  fig.  293,  taken  from  a  specimen 
in  the  collection  of  Professor  Pancoast. 
Owing  to  the  ravages  of  the  disease,  am- 
putation became  necessary. 

In  viewing  the  new  bone  as  it  surrounds 
the  old,  its  surface  is  found  to  be  pierced 
by  several  apertures,  to  which,  from  their 
fancied  resemblance  to  the  rectal  pouch  of 
a  bird,  the  term  cloacae,  fig.  204,  is  usually 
applied.  These  openings,  which  play  an 
important  part  in  the  expulsion  of  the 
dead  bone,  owe  their  existence  to  a  de- 
ficiency of  periosteum,  or  of  secreting 
structure,  as  is  proved  by  the  fact  that, 
when  the  formation  of  new  osseous  tissue 
goes  on  uniformly  round  every  portion  of 
the  periphery,  the  old  bone  will  be  com- 
pletely imprisoned,  thus  not  only  obscur- 
ing the  diagnosis  but  rendering  the  re- 
moval of  the  sequester  a  matter  of  great 
difficulty  and  perplexity.  The  size  of 
these  cloacae  varies  in  different  cases, 
from  that  of  a  three  cent  piece  to  that  of 
a  quarter  of  a  dollar,  their  shape  being 
generally  rounded,  or  somewhat  oval. 
Not  unfrequently,  however,  they  present 
themselves  in  the  form  of  long,  irregular 
fissures,  or  slits.  Their  number  is  inde- 
finite ;  sometimes  there  is  but  one,  while 
at  other  times  there  are  as  many  as  half 
a  dozen,  the  latter  number  being  by  no 
means  uncommon  in  necrosis  of  the  shaft  of  the  tibia.  Whatever  may  be 
the  size,  form,  or  number  of  these  apertures,  they  always  communicate  with 
the  surface  of  the  limb  in  which  the  affected  bone  is  situated,  the  passages 
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between  them  constituting  so  many  channels  for  the  discharge  of  matter  and 
the  ultimate  elimination  of  the  sequester,  although  this,  owing  to  the  inade- 
quate dimensions  of  the  cloacae,  is  seldom  effected  without  the  intervention 
of  art.  It  is  an  interesting  fact,  and  one  of  no  little  practical  value,  that 
these  openings  are  always  situated  in  that  portion  of  the  new  bone  which  is 
least  covered  by  soft  parts. 

There  has  been  much  dispute  among  pathologists,  as  to  the  agents  by 
which  the  new  bone  is  produced,  and  the  question  can  hardly  be  said  to  be 
even  yet  definitively  settled.  Without  entering  into  any  details,  I  may  state, 
as  the  result  of  personal  observation,  that  the  perfection  of  the  new  bone 
will  generally  be  found  to  be  in  proportion  to  the  integrity  and  activity  of 
the  periosteum.  I  have  always  found  that,  when  this  membrane  has  suffered 
uiuch  during  the  inflammation  which  precedes  and  accompanies  the  necrosis, 
the  reproductive  process,  or  new  osseous  epigenesis,  is  tedious  and  difficult, 
and  often  extremely  inadequate,  the  new  bone  being  comparatively  small  and 
stunted,  and,  therefore,  ill  adapted  to  the  purpose  of  a  substitute  bone.  The 
part  which  the  periosteum  plays  in  the  development  of  the  new  bone  is  well 
shown  in  the  formation  of  cloacae,  which,  as  already  stated,  is  clearly  dependent 
upon  the  partial  destruction  of  that  membrane.  If  the  periosteum  everywhere 
retained  its  integrity,  the  new  bone  would  be  without  a  solitary  opening,  and 
the  consequence  would  be  that  the  sequester,  or  slough,  would  always  be  an 
encysted  or  imprisoned  body.  When  this  membrane  has  perished  along  with 
the  bone,  as  occasionally  happens  in  the  shaft  of  the  tibia  or  femur,  the  new 
bone  will  be  formed  by  the  surrounding  structures,  whatever  these  may  be, 
but  under  such  circumstances  it  is  so  imperfect,  short,  and  thin,  as  hardly 
to  deserve  the  name  of  substitute,  to  which,  in  general,  it  is  so  well  entitled. 

When  the  eschar  presents  itself  as  an  exfoliation,  or  thin  superficial  scale, 
the  breach  is  repaired  through  the  medium  of  granulations,  which,  being  de- 
rived from  the  old  bone,  are  extremely  vascular  and  sensitive,  and  soon 
assume  the  ossific  process,  throwing  out  an  abundance  of  proper  material  for 
the  accomplishment  of  the  object.  A  similar  process  appears  to  be  set  up 
when  the  central  portion  of  a  bone  perishes ;  for  here  the  endosteura  being 
also  destroyed,  it  can  have  no  agency  in  the  reproductive  act.  When  this 
membrane  retains  its  vitality,  it  must  necessarily  exert  an  important  influence 
as  an  epigeuetic  agent. 

The  idea  has  been  broached,  and  warmly  defended,  that  when  the  shaft  of 
a  bone  is  necrosed,  so  as  to  leave  merely  its  articular  ends,  the  new  bone  is 
formed  exclusively  by  these  ends,  the  osseous  matter  extending  gradually 
towards  the  middle  of  the  chasm,  and  ultimately  coalescing  there.  Such  a 
theory,  however,  is  altogether  untenable,  being  contrary  to  what  occurs  in 
the  growth  of  the  original  bone,  which  always  takes  place  by  several  distinct 
points,  one  of  which  is  invariably  central.  However  well  the  surviving  ex- 
tremities might  perform  their  duty,  yet,  as  there  is  no  central  nucleus,  serving 
as  a  point  of  departure  for  the  ossific  matter,  it  is  easy  to  conceive  that  the 
bone  would  always  necessarily  be  so  deficient  at  that  particular  spot  as  to 
disqualify  it  materially  for  the  performance  of  any  useful  functions.  " 

Symptoms. The  symptoms  which  attend  necrosis,  in  its  earlier  stages, 

have  already  been  pointed  out ;  those  which  accompany  the  separation  of  the 
old  bone  and  the  formation  of  the  new,  are,  in  general,  sufficiently  character- 
istic. The  most  important  of  these  are,  little  ulcers,  surrounded  by  large 
unhealthy  granulations,  arranged  in  a  papilla-like  manner;  sinuses  leading 
from  these  ulcers  down  to  the  dead  bone;  and  a  discharge,  more  or  less 
constant  and  copious,  of  thin,  fetid,  sanious  matter,  or  of  thick,  white,  ino- 
dorous pus  ;  accompanied,  in  all  cases,  by  a  certain  amount  of  harduess  and 
swelling,  pain-  and  tenderness  on  pressure,  wasting  of  the  soft  parts  above 
and  below  the  seat  of  the  disease,  and  marked  impairment  of  the  functions  of 
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the  neighboring  joints.  The  general  health  always  suffers;  the  patient  is 
wan  and  emaciated ;  and,  if  the  irritation  is  at  all  extensive,  he  will  usually 
have  hectic  fever.  In  some  cases  the  end  of  the  sequester  sticks  out  at  one 
of  the  eloacoe,  thus  at  once  declaring  the  real  nature  of  the  complaint;  but 
more  commonly  the  dead  bone  is  completely  imprisoned  by  the  new,  and  can 
only  be  reached  by  the  probe  or  finger,  carried  along  the  sinuses  leading  from 
the  surface  to  the  cloaca?.  In  order  to  ascertain  whether  the  separation  has 
been  effected,  or  whether  the  dead  bone  still  maintains  its  relations,  in  some 
degree,  with  the  living,  the  surgeon  may  often  advantageously  use  two  probes, 
introducing  one  at  each  extremity  of  the  eschar,  and  moving  them  alternately 
in  different  directions,  as  may  frequently  be  easily  done  when  the  detachment 
is  complete.  In  general  also  useful  information,  in  this  respect,  may  be  ob- 
tained from  a  consideration  of  the  history  of  the  case,  as  the  size  of  the  affected 
bone,  the  age  of  the  patient,  and  the  commencement  of  the  attack.  Thus, 
other  things  being  equal,  it  will  usually  be  found  that  a  small  bone  will  be 
more  readily  separated  than  a  large  one,  and  the  bone  of  a  young  subject 
than  that  of  an  old  one,  while  in  every  instance  the  process  may  be  supposed 
to  be  more  advanced  in  proportion  to  the  period  that  has  elapsed  since  the 
death  of  the  bone. 

Prognosis. — The  prognosis  of  this  disorder  is  variable.  In  general,  it 
may  be  considered  to  be  favorable  when  it  is  owing  to  external  or  local  causes; 
when  it  is  confined  to  the  outer  portion  of  a  bone,  the  necrosis  occurring  in 
the  form  of  an  exfoliation;  when  it  is  simple  and  of  moderate  extent;  and 
when  the  patient  is  young,  robust,  and  of  a  good  constitution.  On  the  other 
hand,  the  cure  is  difficult,  and  the  issue  doubtful,  when  the  disease  is  exten- 
sive and  complicated  with  other  affections ;  when  it  attacks  pieces  which  are 
of  high  importance  on  account  of  their  functions  or  situation  ;  when  it  oc- 
cupies the  interior  of  a  bone,  and  involves  several  parts  of  it ;  when  it  arises 
from  an  internal  or  constitutional  cause,  as  struma  or  syphilis ;  when  it  ex- 
tends into  the  adjacent  joints,  especially  when  these  joints  are  of  large  size ; 
and,  lastly,  when  the  patient  is  enfeebled  by  age,  long  suffering,  or  previous 
disease. 

The  time  required  for  the  development  of  the  substitute  bone  will  depend, 
as  already  stated,  in  great  measure,  upon  the  situation  and  extent  of  the  dis- 
ease, the  age,  health,  and  condition  of  the  patient,  and  various  other  circum- 
stances which  will  readily  suggest  themselves  to  the  reader.  That  the  whole 
of  a  necrosed  bone  may  be  regenerated,  is  a  fact  so  well  established  as  no 
longer  to  admit  of  any  doubt.  The  new  bone,  however,  as  intimated  else- 
where, is  always,  at  best,  only  an  imperfect  copy,  although,  as  it  respects  its 
functions,  it  usually  answers  the  purpose  well  enough. 

Treatment. — The  treatment  of  necrosis  must  of  necessity  depend  very  much 
upon  the  circumstances  of  each  particular  case.  There  are  three  indications, 
however,  which  deserve  special  attention,  the  first  of  which  is  to  limit  and 
moderate  the  inflammation  which  is  the  immediate  cause  of  the  mischief,  the 
second,  to  watch  nature  during  the  separation  of  the  old  bone  and  the  for- 
mation of  the  new,  and  the  third,  to  promote  the  removal  of  the  sequester, 
slough,  or  eschar. 

The  first  of  these  objects,  which  should  always  be  kept  clearly  in  view  by 
the  practitioner,  is  to  be  attained,  of  course,  by  the  proper  employment  of 
antiphlogistic  remedies;  by  the  lancet,  if  the  patient  be  plethoric,  purgatives, 
the  antimonial  and  saline  mixture,  light  diet,  repose,  and  the  free  use  of  opi- 
ates to  allay  pain  and  iuduce  sleep.  The  affected  parts,  placed  in  an  easy, 
elevated  position,  are  leeched  and  fomented,  or,  what  is  particularly  service- 
able, painted  with  a  strong  solution  of  iodine  at  least  three  times  in  the 
twenty-four  hours,  the  surface  being  protected  in  the  intervals*  with  an  emol- 
lient anodyne  cataplasm,  or  medicated  water-dressing.     In  some  instances, 
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great  benefit  is  derived  from  the  application  of  a  blister  large  enough  to 
encircle  nearly  the  whole  of  the  affected  limb,  and  kept  on  sufficiently  long  to 
produce  thorough  vesication.  By  these  means,  the  surgeon  not  only  limits 
the  inflammation,  but  promotes  the  absorption  of  effused  fluids,  and  hastens 
the  suppurative  crisis,  which  is  always  inevitable,  to  a  greater  or  less  degree, 
in  every  case  of  this  kind.  As  soon  as  fluctuation  is  perceived,  or  even 
before,  if  there  be  inordinate  pain  and  tension,  or  deep-seated  matter,  a  large 
incision  is  made  at  one  or  more  points,  in  the  direction  of  the  long  axis  of 
the  bone,  in  the  hope  of  saving  osseous  as  well  as  soft  tissue,  especially  the 
periosteum,  the  integrity  of  which  is  so  essential  to  the  development  and 
formation  of  the  substitute  bone.  In  making  the  opening,  due  attention  is, 
of  course,  had  to  drainage,  and  to  the  prevention  of  its  premature  closure. 

The  second  indication  is  to  watch  the  part  and  system  during  the  slough- 
ing process  and  the  stage  of  reparation,  in  order  that  they  may  be  enabled 
to  perform  with  facility  the  arduous  and  important  duties  before  them.  The 
case  requires  active  vigilance  rather  than  active  treatment;  care,  on  the  one 
hand,  that  the  disease  do  not  spread,  and,  on  the  other,  that  the  debility 
consequent  upon  the  drainage  and  irritation  do  not  obtain  the  mastery,  and 
so  bring  on  fatal  exhaustion.  A  certain  amount  of  inflammation  must  neces- 
sarily attend  both  processes,  and,  therefore,  action  must  not  be  too  much 
repressed,  lest  nature  be  thwarted,  or,  at  all  events,  embarrassed  in  her  opera- 
tions, operations  which  are  both  salutary  and  needful.  A  nutritious  diet  will 
generally  be  required,  and  the  patient  will  often  be  immensely  benefited  by 
animal  food  and  milk  punch,  ale,  porter,  or  wine,  and  the  use  of  quinine,  iron, 
and  aromatic  sulphuric  acid,  especially  if  he  have  hectic  fever  and  night- 
sweats.  If  he  can  move  about  on  crutches,  he  should  take  gentle  exercise 
daily  in  the  open  air;  or,  if  this  be  impracticable,  he  should  be  pulled  about 
in  a  hand-car,  or  be  swung  upon  a  hammock.  Attention  is,  of  course,  paid 
to  the  bowels  and  secretions.  Pain  is  allayed  by  anodynes.  The  principal 
local  remedies  are  leeches,  provided  there  is  any  disposition  to  over-action, 
the  daily  application  of  iodine,  and  the  use  of  the  bandage  to  support  not 
merely  the  affected  parts  but  also  the  distal  portion  of  the  limb,  which,  when 
this  precaution  is  neglected,  has  usually  a  tendency  to  become  oedematous. 
Fetor  is  allayed,  and  discharge  moderated,  by  the  chlorides,  introduced  by 
the  syringe  and  sprinkled  upon  the  dressings.  Much  has  been  said  about 
the  employment  of  solvents,  thrown  through  the  principal  sinuses  upon  the 
dead  bone,  in  the  vain  hope  of  promoting  its  gradual  disintegration  and 
elimination.  Special  stress  used  to  be  laid  upon  various  acid  solutions,  par- 
ticularly the  nitric,  hydrochloric,  and  pyroligneous ;  but  experience  has 
proved  that  they  are  always  productive  of  harm,  from  their  irritating  effects 
upon  the  new  bone  and  the  soft  parts,  whilst,  unless  they  are  intolerably 
strong,  they  can  exert  no  destructive  influence  whatever  upon  the  sequester 
itself.  If  such  lotions  be  employed  at  all,  they  should,  therefore,  be  em- 
ployed in  the  mildest  possible  form,  simply  with  a  view  to  their  detergent 
and  alterant  effects,  which  are  often  very  salutary,  expediting  the  sloughing 
and  restorative  processes.  In  general,  however,  all  the  good  that  can  be  ex- 
pected to  result  from  such  remedies  may  be  accomplished  by  injections  of 
tepid  water,  impregnated  with  Castile  soap,  a  little  potassa,  or  common  salt, 
followed,  if  there  be  much  fetor,  by  a  weak  solution  of  chlorinated  soda.  If 
new  abscesses  form,  as  occasionally  happens,  they  must  meet  with  prompt 
attention. 

During  this  stage,  a  stage,  I  repeat,  of  comparative  inactivity,  inquiry  is 
made  into  special  diatheses,  or  states  of  the  system.  The  patient  may  be 
strumous,  and,  therefore,  be  in  need  of  anti-strumous  remedies  ;  or  his  system 
may  be  impregnated  with  the  syphilitic  posion,  and  a  course  of  mercury,  or 
of  iodide  of  potassium,  may  be  required.     It  must  be  obvious  that  no  satis- 
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factory  progress  can  be  made,  in  any  case,  towards  a  cure  so  long  as  tlie 
system  is  borne  down  by  the  pressure  of  a  vitiated  state  of  the  solids  and 
fluids. 

The  third  indication  is  to  get  rid  of  the  sequester,  for  so  long  as  tin's 
remains  it  must  necessarily  act  as  an  irritant,  keeping  up  inflammation  and 
discharge  in  the  parts  with  which  it  lies  in  contact.  It  was  generally  sup- 
posed, until  recently,  that  the  dead  bone,  during  its  sojourn  among  the  living 
tissues,  was  acted  upon  by  the  absorbent  vessels,  so  as  to  diminish,  more  or 
less,  its  size  and  weight,  the  idea  having  apparently  derived  support  from  the 
altered  and  pitted  condition  of  the  surface  of  the  affected  piece.  The  notion, 
however,  has  been  completely  dispelled  by  the  experiments  of  Mr.  Gulliver, 
who  ascertained,  as  might,  indeed,  have  been  anticipated,  that  such  an  occur- 
rence is  altogether  impossible.  Pieces  of  necrosed  bone,  carefully  weighed 
before  and  after  exposure,  were  confined  on  suppurating  surfaces,  in  the  me- 
dullary canal,  and  in  the  subcutaneous  cellular  substance  for  months,  and  in 
one  instance  for  upwards  of  a  year,  without  undergoing  the  slightest  altera- 
tion whatever.  A  paper,  detailing  nineteen  experiments  of  this  kind,  may 
be  found  in  the  twenty-first  volume  of  the  Transactions  of  the  Medico-Chi- 
rurgical  Society  of  London. 

Seeing,  then,  that  the  dead  bone  acts  as  an  extraneous  body,  and  that  it  is 
in  nowise  amenable  to  the  agency  of  the  absorbents,  the  indication  plainly  is 
to  remove  it  by  operation.  Such  a  step  is  the  more  imperative  because  of 
the  manner  in  which  it  is  imprisoned,  the  substitute  bone  forming  a  firm  and 
solid  case  around  it,  and  thus  effectually  preventing  its  extrusion.  The  only 
circumstance  which  should  make  the  practitioner  at  all  hesitate,  is  the  doubt 
which  may  arise  in  his  mind  respecting  the  probability  of  the  dead  bone  being 
completely  detached,  and  the  new  one  sufficiently  advanced  to  enable  it,  after 
the  removal  of  the  sequester,  to  maintain  its  position  without  bending  under 
the  weight  of  the  limb,  in  turning  in  bed,  walking,  or  sitting.  If  he  is  satis- 
fied of  this,  as  he  usually  may  be  after  a  careful  examination  of  all  the  facts 
of  the  case,  he  should  at  once  proceed  to  adopt  measures  for  the  accomplish- 
ment of  his  object.  The  instruments  which  will  be  required  for  this  purpose 
are  various;  but,  in  general,  it  will  be  necessary  to  have  several  scalpels,  a 
trephine,  a  Hey's  saw,  an  elevator,  pliers,  chisels,  and  stout  forceps,  with  a 
good  syringe  for  washing  away  the  osseous  debris  after  the  operation  is  over. 
The  adjoining  cuts  represent  some  of  the  more  important  of  these  instru- 
ments. 

The  incisions  should  always  be  made  in  the  direction  of  the  long  axis  of 
the  bone,  out  of  the  way  of  the  great  vessels  and  nerves.  The  best  plan 
usually  is  to  select  one  of  the  principal  cloacae,  or,  when  two  or  three  are 
close  together,  especially  if  they  be  on  the  same  plane,  to  connect  them, 
thereby  affording  more  room  to  work  in.  When  the  soft  structures  are  much 
diseased,  they  may  be  included  in  an  elliptical  incision,  as,  in  this  event,  it 
may  be  best  to  get  rid  of  them.  When  it  is  deemed  advisable  to  connect 
two  or  more  cloacae,  the  object  may  be  easily  attained  by  a  Hey's  saw,  or,  if 
the  new  bone  is  not  very  thick  and  firm,  by  the  pliers.  The  trephine  is  chiefly 
of  use  when  the  openings  in  the  substitute  bone  are  very  small,  or  when  this 
bone  possesses  unusual  density  and  thickness,  rendering  its  division  extremely 
difficult  by  the  more  ordinary  instruments.  Access  having  thus  been  obtained, 
the  sequester  is  to  be  seized  by  one  of  its  extremities,  with  a  pair  of  forceps 
having  long,  thin  blades,  serrated  on  their  inner  surface,  and  from  a  third  of 
an  inch  to  half  an  inch  in  width,  the  handles  being  well  curved,  so  as  to 
facilitate  prehension  and  maintenance. 

When  the  sequester  is  unusually  long,  it  may  be  necessary  to  divide  it  at 
the  middle,  and  extract  each  piece  separately ;  an  operation  which  is  always 
easily  performed  with  the  pliers  or  chisel. 
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The  dead  bone  having  been  extracted,  the  next  step  is  to  wash  out  the 
canal  left  by  its  removal  with  a  few  syringefuls  of  cold  water  to  clear  away 
any  little  pieces,  fragments,  or  debris  that  may  have  been  left.  Attention  to 
this  injunction,  although  generally  neglected,  will  greatly  expedite  recovery 
by  facilitating  the  growth  of  healthy  granulations.  The  hemorrhage  attend- 
ing the  operation  is  often  quite  free,  the  blood  oozing  out  at  every  point,  in 
consequence  of  the  great  vascularity  of  the  parts,  both  osseous  and  soft,  and 
occasionally  requires  plugging  of  the  cavern  with  lint  steeped  in  some  styptic 
lotion,  as  a  saturated  solution  of  alum,  or  alum  and  tannin.  It  is  not  often 
that  any  artery  requires  to  be  tied. 


Fie.  295. 


Fie.  296. 


Fig.  297. 


Fig.  298. 


Fig.  299. 


Instruments  for  removing  dead  bone. 

The  operation  being  completed,  the  edges  of  the  wound  are  drawn  lightly 
together  with  adhesive  strips,  and  the  limb,  placed  in  an  easy  position,  is 
bandaged  from  the  distal  end  upwards,  the  parts  more  immediately  affected 
being  kept  constantly  wet  with  cold  water,  or  a  weak  spirituous  lotion.  The 
dressings  are  removed  in  forty-eight  hours,  when  the  wound  is  well  syringed, 
and  covered  with  an  emollient  poultice,  to  favor  the  granulating  process. 
The  only  general  means  usually  required  are  light  diet  and  a  little  attention 
to  the  bowels,  with  a  full  anodyne  after  the  patient  is  put  to  bed.  If  the 
new  bone  is  not  sufficiently  strong  to  prevent  the  limb  from  bending  or  break- 
ing, it  must  be  supported  by  appropriate  splints,  or,  what  is  better,  a  case 
made  of  sole-leather,  gutta-percha,  or  trunk-maker's  board. 
VOL.  I. — 56 
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Soon  after  the  sequester  has  been  removed,  whether  by  nature  or  art,  the 
new  osseous  shell  begins  to  contract,  and  by  degrees  assumes  the  shape  of 
the  old  bone,  which  it  is  designed  to  replace.  While  this  change  is  going 
on  externally,  osseous  matter  is  deposited  upon  the  inner  surface  of  the  shell, 
as  well  as  upon  the  articular  ends  of  the  surviving  portions,  thereby  gradually 
filling  up  the  cavity,  the  period  required  for  this  being  generally  in  propor- 
tion to  the  size  of  the  eschar.  The  medullary  canal,  in  case  of  there  having 
been  one,  is,  as  already  stated,  seldom  re-established. 

It  is  not  often,  at  the  present  day,  that,  with  proper  management,  the 
practitioner  is  not  able  to  effect  a  cure  in  necrosis;  in  general  even  with  little 
deformity  or  loss  of  function.  Cases  do,  however,  occur,  where,  in  conse- 
quence of  neglect  or  injudicious  treatment,  the  neighboring  structures  are  so 
extensively  and  ruinously  involved  as  to  render  it  difficult,  if  not  impossible, 
to  save  the  patient  without  sacrificing  the  limb.  Such  an  event  will  be  par- 
ticularly liable  to  happen  when  a  large  joint  is  implicated,  as,  for  instance, 
that  of  the  knee  in  necrosis  of  the  thigh,  or  of  the  ankle  in  necrosis  of  the 
tibia.  Under  such  circumstances,  hardly  anything  short  of  amputation  will 
be  likely  to  answer;  and  a  similar  procedure  may  become  necessary  when  the 
patient's  constitution  is  so  much  shattered  by  previous  or  concomitant  disease 
as  to  preclude  the  possibility  of  its  holding  out  during  the  time  which  may 
be  required  for  the  separation  of  the  dead  bone  from  the  living.  In  other 
cases,  again,  amputation  may  be  demanded  on  account  of  hemorrhage  from 
some  large  sinus,  presenting  itself  either  as  a  general  oozing,  or  as  a  flow  from 
an  artery  of  considerable  size,  opened  by  ulcerative  action,  under  circumstances 
when  the  loss  of  a  few  more  ounces  of  blood  might  prove  fatal.  It  is  impos- 
sible, however,  to  exercise  too  much  caution  in  attempting  to  decide  so  grave 
a  question.  In  weighing  the  several  points  involved  in  its  consideration,  we 
must  not  lose  sight  of  the  fact  that  cases,  apparently  of  the  most  forlorn 
character,  where  life  literally  hangs,  as  it  were,  by  a  thread,  will  sometimes 
promptly  recover  upon  the  removal  of  the  dead  bone.  Finally,  it  must  not 
be  forgotten  that  excision  of  an  entire  bone  has  often  been  advantageously 
performed,  especially  of  late  years,  recovery  taking  place  with  comparatively 
little  deformity. 

SECT.  VII. — SOFTENING. 

The  essential  characteristic  of  osteomalacia,  mollities  ossium,  or  softening 
of  the  bones,  is  a  diminution  of  the  firmness  and  solidity  of  the  osseous  tissue, 
depending  upon  the  gradual  removal  of  its  earthy  constituents,  and  the  depo- 
sition of  a  reddish  sero-albuminous,  oily, 
or  greasy  substance.  The  malady  is  often 
confounded  with  rachitis,  but  differs  from 
it  in  the  circumstance,  first,  of  its  being 
a  disorder  of  adult  life;  and  secondly,  in 
being  always  attended  with  severe  pain; 
whereas  rickets  is  peculiar  to  infancy,  and 
free  from  local  suffering. 

Extent. — Softening  of  the  osseous  tis- 
sue varies  in  degree  and  extent,  occurring 
at  one  time  as  a  very  slight  affection,  with 
hardly  any  appreciable  change  of  struc- 
ture, and  at  another  as  a  most  serious 
lesion,  in  which  it  is  difficult  to  distin- 
guish any  trace  of  the  normal  substance. 
Madame  Supiot,  in  a  posture  quite  practicable  In  regard  to  its  extent,  it  may  be  general 
in  the  advanced  stage  of  the  disease.  or  partial,  in  the  one  case  pervading  the 
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entire  skeleton,  while  in  the  other  it  is  limited  to  particular  bones,  or  portions 
of  bone.  Of  general  osteomalacia,  the  case  of  Madame  Supiot,  which  has 
long  since  become  classical,  and  which  has  been  so  minutely  described  by 
Morand,  the  younger,  in  the  Memoirs  of  the  Academy  of  Sciences  of  Paris, 
for  1710,  affords  a  characteristic,  as  well  as  a  most  extraordinary  example, 
as  shown  in  fig.  300.  This  female,  who  was  thirty-seven  years  of  age  at  the 
time  of  her  death,  had  her  bones  so  completely  softened  that  they  could  be 
bent  like  wax,  and  put  in  almost  any  position,  although  she  herself  had  lost 
all  control  over  them,  her  head  and  left  arm  being  the  only  parts  she  could 
move.  Most  generally  the  disorder  is  confined  to  particular  bones,  especially 
the  ribs,  sternum,  vertebras,  and  pelvic  pieces. 

Morbid  Anatomy. — The  osseous  tissue  in  this  disease  gradually  loses  its 
firmness  and  solidity,  becoming  ultimately  so  soft  and  pliant  that  it  may  be 
easily  bent,  if  not  cut.  It  is  of  a  pale  reddish  color,  often  inclining  to  yel- 
low, is  specifically  lighter  than  the  healthy  structure,  and  is  infiltrated  with  a 
turbid,  viscid  serum,  removable  by  pressure.  Occasionally  the  osseous  fibres 
are  widely  separated  from  each  other,  so  as  to  leave  large  cells,  which  are 
filled  with  a  bloody-looking,  adipose  substance.  When  this  is  the  case,  the 
bone  is  sometimes  remarkably  pliant,  bending  like  semi-concrete  wax.  Boil- 
ing completely  dissolves  it ;  and  exposure  to  the  air,  by  abstracting  its  moist- 
ure, sensibly  diminishes  its  weight.  Such  are  the  principal  changes  observable 
in  the  osseous  tissue.  The  periosteum  over  the  affected  part  is  abnormally 
thick,  rough,  and  but  feebly  adherent;  it  is  of  a  grayish  hue,  deeply  injected, 
and,  like  the  bone,  infiltrated  with  sanguinolent  matter.  Upon  being  macer- 
ated, however,  it  is  found  to  retain  its  fibrous  structure.  The  marrow  is 
converted  into  a  reddish,  greasy  sanies  ;  and  the  medullary  membrane  is 
wasted  away  to  a  few  soft,  cellular  shreds.  The  cartilages  sometimes  partici- 
pate in  the  softening,  while  the  muscles  are  pale,  atrophied,  and  infiltrated 
with  a  reddish  fluid. 

The  softening  generally  involves  the  whole  thickness  of  the  bone ;  but 
cases  occur  in  which  the  outer  table  remains  unchanged,  consisting  of  a  thin, 
brittle  shell.  The  disorder  obviously  consists  either  in  an  inordinate  absorp- 
tion of  the  phosphate  of  lime,  upon  which  the  solidity  of  the  osseous  struc- 
ture naturally  depends,  or  in  a  deficient  deposition  of  this  matter  into  its 
meshes.  It  has  already  been  mentioned  that  the  bones  become  specifically 
lighter  in  this  disease  ;  and  Dr.  Bostock  has  ascertained  the  additional  fact 
that  they  contain  nearly  eighty  parts  of  animal  substance  in  the  hundred. 
The  experiments  of  this  gentleman  were  afterwards  confirmed  by  those  of 
Dr.  G.  0.  Rees,  of  London,  who,  from  a  careful  analysis  of  three  diseased 
specimens,  taken  from  the  same  adult  subject,  obtained  the  following  results, 
which  he  has  compared  with  those  furnished  by  healthy  bone : — 


Diseased. 

Healthy. 

Earths. 

Animal  matter. 

Earths. 

Animal  matter. 

Fibula     . 

.     32.50 

67.50 

60.02 

39.98 

Rib 

.     30.00 

70.00 

57.49 

42.51 

Vertebra . 

.     26.13 

73.87 

57.42 

42.58 

On  examining  this  table,  it  will  be  observed  that,  in  the  diseased  as  well 
as  in  the  sound  state,  the  fibula  contains  more  earthy  matter  than  the  rib, 
and  the  rib  more  than  the  vertebra.  In  health,  the  vertebra  and  rib  approach 
very  nearly  in  their  proportions  of  animal  and  saline  ingredients,  whereas,  in 
softening,  a  considerable  difference  obtains. 

Causes. What  are  the  causes  of  this  remarkable  disease,  or  the  circum- 
stances which  influence  its  origin  and  development?  Upon  this  subject, 
unfortunately,  science  is  almost  completely  silent.  A  great  variety  of  causes 
have  been  accused  as  being  capable  of  producing  it,  more  especially  a  gouty, 


884  DISEASES    OF    THE    BONES    AND    THEIR    APPENDAGES. 

rheumatic,  syphilitic,  or  scorbutic  state  of  the  system;  but,  in  admitting  such 
an  agency,  it  should  not  be  forgotten  that  vast  numbers  of  persons  labor 
under  such  a  taint,  and  yet  are  never  the  subjects  of  osteomalacia.  That  it 
may  occasionally  induce  softening  of  the  osseous  tissue  is  extremely  probable; 
but  that  this  occurrence  is  frequent  all  experience  plainly  contradicts.  The 
whole  course  of  the  disease  shows  it  to  be  essentially  connected  with  a  vitiated 
and  depraved  condition  both  of  the  solids  and  fluids ;  but  whether  the  dis- 
order of  the  one  precedes  that  of  the  other,  or  whether  they  have  a  simul- 
taneous origin,  and  afterwards  keep  steady  and  regular  pace  with  each  other, 
are  questions  which  our  knowledge  is  inadequate  to  solve.  However  pro- 
voked, it  is  sufficiently  apparent  that  the  structures  which  are  its  seat  are  in 
a  state  of  inflammation,  and  that  this  inflammation  plays  an  important  part 
in  the  production  of  the  changes  which  characterize  it.  We  cannot,  as 
rational  pathologists,  assume  any  other  ground  ;  for,  how  else  can  we  account 
for  the  excessive  vascularity  of  the  affected  tissue,  the  sanguinolent  nature  of 
the  infiltrated  fluids,  the  thickened,  spongy,  and  congested  condition  of  the 
periosteum,  and,  finally,  the  atrocious  and  constant  pains  which  form  so  nota- 
ble a  feature  in  the  history  of  osteomalacia  ?  All  these  circumstances 
unerringly  point  to  inflammation  as  the  great  agent  in  the  production  of 
these  changes ;  changes  which,  when  existing  in  the  soft  structures,  are  in- 
variably referred  to  this  cause,  and  to  none  other.  The  morbid  action,  what- 
ever it  may  be,  is  always  of  a  chronic  character,  and  is  attended  with  important 
lesion  of  nutrition,  leading  to  the  removal  of  the  earthy  matter  of  the  bones, 
and  the  excretion  of  it  from  the  system,  or  its  deposition  among  parts  where 
it  does  not  naturally  occur.  Or,  what  is  more  probable,  there  is  both  absorp- 
tion of  the  original  solid  structure  and  a  want  of  secretion  of  new,  thus 
causing  a  complete  disintegration,  or  decomposition,  of  the  osseous  tissue. 
All  these  circumstances  are  sufficiently  obvious  and  tangible ;  but  if  we  attempt 
to  go  beyond  them,  we  involve  ourselves  at  once  in  difficulties,  from  which  it 
is  found  impossible  to  extricate  ourselves. 

Age  and  Sex. — Osteomalacia  is  rarely  seen  before  the  age  of  puberty  ;  its 
favorite  period  of  attack  is  between  the  thirtieth  and  fiftieth  year.  Another 
singular  feature  in  its  history  is  that  it  takes  place  much  more  frequently  in 
women  than  in  men,  in  the  proportion,  it  has  been  said,  of  ten  to  three,  but 
upon  this  subject  it  is  obviously  impossible  to  give  any  defiuite  information. 
It  is  most  common  in  females  who  have  borne  several  children,  and  in  a  num- 
ber of  instances  it  has  seemed  to  commence  within  a  short  time  after  parturi- 
tion. Several  cases  have  been  reported  where  it  was  hereditary,  having  been 
distinctly  traced  through  three  generations,  but  in  none  of  the  offspring  did 
it  show  itself  until  after  puberty. 

Symptoms. — The  invasion  and  progress  of  this  disease  are  generally  very 
insidious.  The  earliest,  and,  for  a  long  time,  the  most  prominent,  symptom 
is  pain  in  the  limbs,  spine,  and  pelvis,  of  a  wandering,  shifting  character, 
which  the  patient  usually  supposes  to  be  of  a  rheumatic  nature,  and  which  is 
often  so  severe  as  to  cause  immense  distress,  especially  at  night,  and  in  damp, 
chilly  states  of  the  atmosphere.  By  and  by,  dyspnoea  sets  in,  with  palpita- 
tion of  the  heart,  and  a  sense  of  constriction  across  the  chest,  and  the  patient 
is  seized  with  an  overwhelming  feeling  of  prostration,  which  utterly  unfits 
him  for  business,  and  usually  compels  him  to  keep  his  bed.  If  he  attempts 
to  walk  his  limbs  bend  under  him,  and  if  the  effort  be  often  repeated,  they  soon 
become  badly  curved ;  should  his  toe  catch  in  the  folds  of  the  carpet,  or  should 
he  be  so  unfortunate  as  to  trip,  or  fall,  or  give  his  body  a  sudden  twist,  he 
will  probably  hear  some  of  his  bones  crack,  and  yield  under  the  superincum- 
bent weight.  Emaciation  gradually  takes  place,  the  appetite  is  deranged, 
the  skin  is  bathed  with  clammy  perspiration,  the  tongue  is  foul,  the  bowels 
are  irregular,  being  either  costive  or  too  loose,  and  the  urine,  surcharged 
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with  earthy  phosphates,  is  very  thick,  heavy,  of  a  whitish  aspect,  and  fre- 
quently also  albuminous.  In  the  latter  stages  of  the  malady  the  saliva,  tears, 
and  sweat  often  contain  similar  ingredients.  Great  distortion  frequently 
occurs,  the  bones  bending  in  every  direction,  and  thus  effectually  disqualify- 
ing them  for  the  performance  of  their  functions.  The  chest  projects  like  that 
of  a  pigeon,  the  spine  is  bent  laterally,  as  well  as  backwards,  the  pelvis  is 
twisted,  or  rotated  upon  its  axis,  and  the  whole  stature  of  the  individual  is 
sensibly  diminished,  the  head  being  thrust  down  between  the  shoulders,  which 
are  unnaturally  arched  and  prominent.  Amidst  all  this  disturbance,  how- 
ever, the  intellect  is  unclouded,  menstruation  is  perfect,  and  even  conception 
is  still  possible.  The  period  at  which  death  occurs  varies  from  a  few  months 
to  several  years,  its  approaches  being  usually  very  gradual,  and  the  conse- 
quence of  sheer  exhaustion. 

Diagnosis. — Osteomalacia  is  liable,  as  already  stated,  to  be  mistaken  for 
rachitis.  While  it  cannot  be  denied  that  the  two  diseases  have  several  fea- 
tures in  common  with  each  other,  it  is  equally  certain  that  they  possess  suffi- 
cient points  of  dissimilarity  to  justify  us  in  considering  them  as  separate 
affections.  The  chief  differences  are  the  following :  Osteomalacia  is  rarely 
seen  before  the  age  of  twenty-five  or  thirty,  while  rachitis  is  altogether  pecu- 
liar to  infancy  and  childhood,  the  disease  in  the  former  attacking  the  bones 
after  the  completion  of  ossification,  whereas,  in  the  latter,  it  assails  them 
before  they  are  fully  developed.  In  softening,  the  patient  is  harassed  with 
excessive  pain  and  an  overwhelming  sense  of  exhaustion  ;  in  rickets,  on  the 
contrary,  there  is  a  total  absence  of  pain,  and  the  little  patient  generally 
retains  a  good  share  of  strength.  In  osteomalacia  there  is  more  deformity 
than  in  rachitis ;  the  disease  is  also  of  a  more  fatal  character,  few  persons 
getting  well,  whereas  in  rachitis  recovery  is  the  rule,  death  the  exception. 
Softening  is  much  more  common  in  women  than  in  men,  especially  in  such  as 
have  had  several  children  ;  rachitis,  on  the  contrary,  is  nearly  equally  frequent 
in  both  sexes.  In  softening  the  urine  always  contains  a  large  quantity  of 
earthy  matter,  whereas  in  rickets  this  excretion  is  usually  lateritious.  Finally, 
the  two  affections  are  signalized  by  marked  differences  in  their  anatomical 
character.  In  osteomalacia  the  osseous  structure  is  completely  disintegrated 
and  decomposed ;  in  rachitis,  on  the  other  hand,  it  is  merely  modified,  and 
therefore  susceptible  of  restoration. 

Prognosis Osteomalacia  is  generally  a  fatal  disease.     Hence  Solly  and 

some  other  authors  are  inclined  to  regard  it  as  of  a  truly  malignant  character. 
Such  an  opinion  is,  of  course,  untenable,  but  it  serves  to  show  how  exceed- 
ingly unmanageable  the  disease  has  hitherto  proved  to  be  in  the  hands  even 
of  the  best  practitioners.  The  period  at  which  death  occurs  is  very  variable, 
some  patients  dying  in  a  few  months,  others  not  under  several  years. 

Treatment. — The  progress  of  osteomalacia  can  be  arrested  only  by  causing 
a  change  in  the  action  of  the  secernent  vessels,  but  as  we  know  of  no  means 
that  are  capable  of  doing  this,  all  that  can  be  done,  in  the  present  state  of 
the  science,  is  to  endeavor  to  improve  the  general  health  by  a  well  regulated 
diet  and  the  employment  of  tonics,  as  iron  and  quinine,  the  shower  bath, 
and  change  of  air.  Mercury  has  occasionally  been  administered,  and  carried 
to  the  extent  of  ptyalism,  but,  instead  of  proving  beneficial,  it  has  generally 
been  productive  of  injury  by  still  further  exhausting  the  powers  of  life. 
Phosphate  of  lime,  as  having  a  tendency  to  supply  the  deficiency  of  osseous 
matter,  has  also  been  tried,  but  apparently  with  no  better  effect.  If  we  adopt 
the  idea  that  the  disease  is  of  an  inflammatory  nature,  antiphlogistics  ought 
to  be  advantageous,  but  thus  far  their  employment  has  yielded  no  good  results, 
but  rather  the  reverse.  When  the  disease  is  fully  established,  confinement 
in  the  bed  or  upon  a  soft  elastic  mattress  will  be  necessary,  and  every  pre- 
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caution  should  be  taken  to  avoid  the  occurrence  of  curvature  and  fracture 
of  the  affected  bones.     Pain  must  be  relieved  by  the  liberal  use  of  anodynes. 


SECT.  VIII. — RACHITIS. 

Rachitis,  or  rickets,  is  a  disease  of  the  osseous  tissue,  consisting  in  a  defi- 
ciency both  of  its  earthy  and  organic  elements,  as  is  shown  by  the  diminished 

quantity  of  phosphate  and  carbonate  of 
Fig.  301.  lime,  and  the  absence  of  chondrin  and 

gelatin,  which  form  such  important  con- 
stituents of  normal  bone.  The  conse- 
quence is  that  the  different  classes  of 
bone — the  long,  short,  and  flat — become 
so  excessively  softened  as,  in  time,  to 
yield  under  the  slightest  pressure,  bend- 
ing and  twisting  in  various  directions, 
and  thus  occasioning  serious  and  gene- 
rally irremediable  deformity,  as  observed 
in  the  drawing,  fig.  301,  taken  from  a 
patient  in  the  Philadelphia  Hospital. 

Rickets  is  emphatically  a  disease  of 
early  infancy,  being  most  frequently  wit- 
nessed from  the  eighteenth  to  the  twen- 
tieth month,  although  many  cases  occur 
before  the  end  of  the  first  year.  Now 
and  then  an  instance  is  observed  as  late 
as  the  twelfth  year ;  but  this  is  extremely 
uncommon,  and  altogether  contrary  to 
the  usual  course  of  the  affection.  Occa- 
sionally rachitis  shows  itself  as  an  intra- 
uterine malady.  Both  sexes  are  liable 
to  it,  and,  apparently,  nearly  in  an  equal 
degree.  Cases  have  occurred  in  which 
Rickets.  it  seemed  to  be  hereditary,  or  in  which 

it  attacked  several  members  of  the  same 
family.  It  would  appear  from  the  accurate  and  masterly  account  of  this 
disease  by  Glisson,  published  upwards  of  two  centuries  ago,  that  it  first  took 
its  rise  in  the  western  parts  of  England  about  the  year  1620,  from  which  it 
gradually  spread  over  the  rest  of  Europe ;  where,  however,  especially  in 
Great  Britain,  it  is  now  comparatively  rare.  In  this  country  it  has  always 
been  extremely  uncommon,  even  among  the  lower  classes,  whose  children  are 
its  most  frequent  subjects. 

Causes. — Much  labor  has  been  spent  by  writers  in  endeavoring  to  ascertain 
the  exciting  causes  of  rickets,  but  really  to  so  little  purpose  that  our  know- 
ledge regarding  it  can  hardly  be  said,  even  at  the  present  day,  to  be  more 
accurate  than  it  was  in  the  time  of  Glisson  and  his  immediate  successors. 
From  the  circumstance  of  its  appearing  occasionally  in  several  children  of 
the  same  family,  it  has  by  many  been  considered  as  hereditary,  nearly  all  the 
older,  and  not  a  few  of  the  modern,  authorities  concurring  in  this  view  of  its 
origin.  It  has  also  been  supposed,  and  apparently  with  as  little  reason,  to 
have  an  intimate  connection  with  a  syphilitic,  strumous,  or  scorbutic  state 
of  the  constitution.  Others,  again,  have  referred  its  origin  to  the  influence 
of  a  vitiated  atmosphere,  such  as  results  from  living  in  damp,  crowded,  and 
ill-ventilated  under-ground  apartments;  but  it  does  not  appear,  so  far  as  I 
am  able  to  ascertain,  that  the  children  of  such  residents  either  in  this  or  other 
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countries  are  particularly  prone  to  the  complaint ;  certainly  not  so  much  so 
as  to  render  it  a  special  object  of  observation.  Finally,  there  are  many 
practitioners  who  look  upon  it  as  being  due  to  the  use  of  unwholesome  or 
imperfect  alimentation,  causing  an  impoverished  state  of  the  blood,  with 
lesion  of  innervation  and  nutrition  ;  and  this  is,  perhaps,  as  plausible  a  view 
as  can  at  present  be  taken  of  the  subject.  With  regard  to  its  connection 
with  scrofula,  it  may  be  observed  that  rickets  rarely  coexists  with  tubercle, 
and  also  that  the  former  disease  does  not  generally  occur  so  early  in  life  as 
the  latter.  If  syphilis  has  any  agency  in  the  production  of  rachitis,  it  re- 
quires to  be  proved,  which  it  has  not  yet  been,  that  the  offspring  of  persons 
laboring  under  that  malady  are  more  prone  to  its  attacks  than  other  children. 
Whatever  the  exciting  cause  may  be,  there  is  no  question  that  the  immediate 
one  is  a  deficiency  of  phosphate  and  carbonate  of  lime,  upon  which  the  solid- 
ity of  the  osseous  tissue  essentially  depends.  How  far  the  want  of  chondrin 
and  gelatin,  which  are  such  important  elements  of  healthy  bone,  may  dis- 
qualify the  osseous  tissue  in  rachitis  for  the  reception  of  earthy  matter  is  a 
problem  which  has  not  been  determined. 

Morbid  Anatomy. — The  alterations  of  the  osseous  tissue  consequent  upon 
this  disease  may  be  conveniently  arranged  under  three  heads,  each  possessing 
marked  peculiarities.  In  the  first,  the  bones  seem  to  be  saturated  with  a 
reddish,  watery  fluid;  a  considerable  quantity  of  which  is  also  interposed 
between  their  outer  surface  and  the  periosteum,  on  the  one  hand,  and  between 
the  medullary  membrane  and  their  internal  walls,  on  the  other.  At  a  more 
advanced  period,  this  fluid  is  replaced  by  a  sort  of  gelatiniform  substance, 
which,  being  particularly  conspicuous  in  the  situations  here  specified,  be- 
comes gradually  organized  and  vascular,  and  ultimately  adheres  with  great 
firmness  to  the  parts  with  which  it  lies  in  contact.  The  periosteum  is  thick- 
ened and  injected,  the  nutrient  vessels  are  remarkably  enlarged,  and  the 
medullary  membrane  is  sensibly  altered  in  its  character;  the  changes  which 
it  has  undergone  being  similar  to  those  of  the  fibrous  envelop  just  mentioned, 
though  less  in  degree.  The  lamellae  of  the  long  bones,  naturally  so  hard 
and  compact,  are  a  good  deal  softened,  while  the  areolar  structure  is  greatly 
rarefied,  many  of  the  cells  being  more  than  double  the  natural  size.  Similar 
alterations  are  observed  in  the  short  and  flat  bones. 

In  the  second  stage,  a  peculiar  spongoid  substance  is  formed  between  the 
periosteum  and  the  outer  surface  of  the  bones,  varying  from  two  to  three 
lines,  or  upwards,  in  thickness  ;  and  which,  by  the  pressure  it  exerts  upon 
the  lamellae  of  the  compact  tissue,  sometimes  forces  them  inwards  upon  the 
medullary  canal,  thus  greatly  reducing  it  in  size,  if  not  entirely  obliterating 
it.  Simultaneously  with  these  changes  the  bones  are  rendered  so  soft  that 
they  may  easily  be  bent,  cut,  and  even  indented  with  the  finger. 

In  the  third  stage — that  of  resolution — the  recently  formed  substance  in 
the  long  bones,  as  well  as  in  some  of  the  flat  and  short,  assumes  a  compact 
character,  and  becomes  gradually  identified  with  the  pre-existing  tissues, 
which  at  the  same  time  regain  their  primitive  solidity.  Owing  to  the  pre- 
sence of  this  new  matter,  the  bones  are  much  larger  than  in  the  natural  state, 
and  their  firmness,  especially  in  the  adult,  resembles  that  of  ivory.  Hence 
the  term  eburnation  is  sometimes  applied  to  this  state  of  the  skeleton. 

When  rachitis  proves  fatal,  the  body  is  usually  found  in  a  state  of  excessive 
emaciation  ;  the  muscles  are  thin,  pale,  and  flabby  ;  the  adipose  matter  is 
almost  entirely  consumed;  the  cerebral  substance  is  unnaturally  soft ;  the 
liver  and  spleen  are  enlarged  and  flaccid  ;  the  intestines  are  attenuated  and 
distended  with  gas,  and  there  is  not  unfrequently  marked  tumefaction  of  the 
muciparous  glands  ;  the  mesenteric  ganglions  are  increased  in  volume  and 
consistence ;  the  heart  is  softened  and  smaller  than  common  ;  the  lungs, 
which  are  often  congested,  are  more  or  less  tuberculized  in  about  one-sixth 
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of  the  cases ;  and  the  bronchical  ganglions  are  hypertrophieil,  loaded  with 
serosity,  and  of  a  deep  purplish  hue.  Occasionally  there  is  partial  ossification 
of  the  arteries,  muscles,  and  other  structures,  as  if  they  had  become  the  reci- 
pients of  the  earthy  matter  which  naturally  appertains  to  the  bones. 

Symptoms. — The  symptoms  of  rickets  possess  nothing  of  a  definite  charac- 
ter in  the  earlier  stages  of  the  disease,  the  approaches  of  which  are  generally 
stealthy,  and  at  times  almost  imperceptible.  The  child  is  observed  gradually 
to  lose  its  health  and  spirits,  becoming  dull  and  listless,  and  laboring  under 
derangement  of  the  digestive  organs,  especially  flatulence  and  colicky  pains. 
After  a  while,  marked  emaciation  sets  in  ;  the  muscles  are  soft  and  flabby; 
the  abdomen  is  tympanitic  ;  the  skin  is  dry  and  sallow ;  the  face  looks  pale 
and  doughy ;  the  urine  is  scanty,  turbid,  and  lateritious ;  and  the  alvine 
evacuations  are  thin,  watery,  and  fetid,  there  being  nearly  always  consider- 
able diarrhoea.  Dentition  advances  slowly,  and  the  teeth,  having  a  black, 
fuliginous  aspect,  often  begin  to  decay  almost  as  soon  as  they  have  pierced 
the  gums.  The  fontanels  and  sutures  are  more  open  than  in  the  natural  state ; 
and  the  whole  process  of  ossification  is  peculiarly  slow  and  imperfect,  or, 
rather,  it  may  be  said  to  be  almost  stationary,  if  not  actually  retrogressive. 
As  the  disease  advances,  the  bones  grow  more  and  more  soft,  and,  being  un- 
able to  sustain  the  weight  of  the  body  or  to  resist  the  action  of  the  muscles, 
are  at  length  strangely  and  frightfully  distorted.  The  head,  although  abnor- 
mally small,  is  disproportionately  large  to  the  size  of  the  face,  and  is  sunk 
down  between  the  shoulders ;  the  clavicles  are  bent  and  extremely  salient ; 
the  spine  is  curved  in  various  directions,  especially  laterally,  and  diminished 
in  length ;  the  pelvic  bones  are  curved  inwards,  so  as  to  lessen  very  materi- 
ally the  corresponding  cavity;  the  ribs  are  flattened,  and  the  chest,  in  conse- 
quence, is  sensibly  increased  in  its  antero-posterior  diameter,  giving  it  a 
narrow,  pigeon-shaped  appearance.  The  bones  of  the  extremities  are 
shortened,  bent,  and  twisted  upon  their  axes,  while  their  articular  ends,  or 
epiphyses,  are  softened,  rarefied,  and  greatly  expanded,  thus  appearing  much 
larger  and  more  prominent  than  naturally.  If  the  child  has  begun  to  walk, 
he  becomes  daily  more  feeble  on  his  legs;  he  waddles,  trips,  falls,  and  soon 
returns  to  his  nurse's  arms. 

In  rachitis,  there  is  an  actual  arrest  of  development  of  the  bones,  and, 
although  this  want  of  growth  pervades  the  entire  skeleton,  yet  it  is  always 
most  conspicuous  in  the  lower  extremities,  the  femur,  tibia,  and  fibula  being 
often  fully  one-third  shorter  than  in  the  natural  state,  and  also  diminished  in 
diameter,  except  at  the  epiphyses,  which,  as  already  seen,  are  always  unusu- 
ally large  and  prominent,  especially  if  the  child  has  been  a  good  deal  on  his 
feet.  Under  such  circumstances,  the  head  and  neck  of  the  femur  are  some- 
times forced  by  the  weight  of  the  body  into  a  horizontal  position  below  the 
level  of  the  great  trochanter ;  the  individual  is  bow-legged,  and  the  joints 
of  the  knee  and  ankle  suffer  great  distortion  from  the  weakened  and  relaxed 
condition  of  their  ligaments.  The  flat  bones,  during  the  reparative  process, 
become  solidified  and  hypertrophied  in  their  areolar  texture,  while  the  long 
ones  are  increased  in  thickness  and  strength  along  the  concavity  of  their 
curvatures  that  they  may  be  the  better  able  to  support  the  superincumbent 
pressure,  and  resist  the  effects  of  muscular  action. 

Diagnosis. — The  only  disease  of  the  bones  with  which  rachitis  is  at  all 
liable  to  be  confounded  is  osteomalacia  or  softening.  The  signs  of  distinc- 
tion, however,  are  commonly  very  evident.  In  the  first  place,  rachitis  is  an 
affection  of  infancy  and  early  childhood,  whereas  mollescence  never  occurs 
until  after  middle  age.  Secondly,  in  rickets  the  softened  and  flexible  state 
of  the  skeleton  is  only  temporary;  after  a  time,  a  process  of  repair  is  set  up, 
and,  gradually  continuing,  the  affected  tissues  become  at  length  more  firm 
and  compact  than  they  are  in  the  natural  state ;  in  osteomalacia,  on  the  con- 
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trary,  the  disease,  once  begun,  generally  progresses  until  the  patient  is  worn 
out  by  his  suffering,  no  attempt  being  usually  made  at  restoration.  Thirdly, 
in  rachitis  there  is  no  material  alteration  in  the  urine,  whereas  in  mollescence 
this  fluid  is  always  loaded  with  a  large  quantity  of  earthy  salts,  the  kidneys 
taking  on  a  vicarious  action,  and  so  carrying  off  the  material  destined  for  the 
supply  of  the  bones.  Lastly,  in  rickets  there  is  an  actual  arrest  of  develop- 
ment, in  consequence  of  which  the  bones  remain  disproportionately  short, 
thin,  and  dwarfish  ;  in  softening,  on  the  contrary,  the  affected  pieces  retain 
their  normal  shape,  although  they  are  so  changed  in  their  consistence  that 
they  may  readily  be  cut  and  bent  in  almost  any  direction. 

Prognosis. — The  prognosis  of  rachitis  is  generally  unfavorable,  for, 
although  many  patients  escape  with  their  lives,  yet  few  recover  without 
permanent  deformity.  In  regard  to  the  clanger  to  life,  it  is  commonly  in 
proportion  to  the  number  of  bones  affected,  the  rapid  progress  of  the  com- 
plaint, and  the  age  of  the  subject.  Experience  has  determined  that  very 
young  children  are  more  liable  to  die  of  it  than  those  who  are  more  advanced 
in  years,  and  those  who  are  born  of  scrofulous  parents  than  those  who  come 
into  the  world  under  more  happy  auspices.  The  duration  of  the  disease  is 
extremely  variable  ;  being  very  tardy  at  one  time,  and  very  rapid  at  another. 
In  general,  even  under  the  most  favorable  circumstances,  several  years  elapse 
before  complete  recovery  occurs.  The  progress  of  the  cure  is  often  fatally 
arrested  by  some  intercurrent  malady,  as  measles,  scarlatina,  smallpox,  or 
cholera.  The  longer  recovery  is  postponed,  the  greater  will  be  the  danger 
of  serious  deformity.  The  duration  of  life  is  not  necessarily  shortened  in 
persons  who  get  well  of  rickets,  cases  having  occurred  of  their  having 
attained  the  age  of  sixty,  seventy,  or  even  seventy-five. 

Treatment. — The  treatment  of  rachitis  is  far  from  being  satisfactory,  or 
based  upon  sound  philosophical  principles.  If,  as  has  been  asserted,  every 
evil  has  its  remedy,  it  is  certain  that  human  ingenuity  has  not  yet  succeeded 
in  discovering  any  for  this.  The  first  point  which  it  is  of  importance  to  in- 
culcate is  that,  in  rachitis,  active  measures  are  out  of  the  question,  our  chief 
reliance  being  upon  a  properly  regulated  regimen  and  the  use  of  tonics,  with 
a  view  tc  the  invigoration  of  the  general  system,  and  an  improved  condition 
of  the  blood,  which,  although  it  has  never  been  thoroughly  investigated  in 
this  disease,  is  beyond  doubt  materially  altered  in  some  of  its  component 
elements.  Whatever,  therefore,  has  a  tendency  to  strengthen  the  patient, 
and  enrich  the  circulating  mass,  must  prove  indirectly  beneficial  in  removing 
the  disease,  and  should  claim  serious  consideration  in  every  case. 

The  diet  should  be  mild  and  nutritious,  comprising  an  adequate  amount  of 
nourishment  in  the  smallest  possible  space,  so  as  not  to  oppress  the  stomach 
and  create  flatulence  and  acidity.  The  best  article  will,  of  course,  be  the 
mother's  milk,  or,  when  this  is  insufficient  or  unwholesome,  fresh  cow's  milk, 
or,  better  still,  the  milk  of  the  ass,  which  is  now  so  much  used  in  some  of  the 
larger  cities  of  continental  Europe,  and  which  approaches  nearer,  in  its  com- 
position, to  human  milk  than  that  of  any  other  animal.  If  the  teeth  are 
properly  developed,  a  small  amount  of  animal  food  will  be  useful,  especially 
fat  bacon,  well  boiled,  and  not  too  salt,  with  good  stale  bread,  and  a  little 
mashed  potato.  The  body  should  be  washed  at  least  twice  a  day  with  salt 
water,  followed  by  dry  friction,  or  rubbed  with  a  moderately  stiff  salt  towel ; 
and,  if  the  system  be  not  too  much  reduced,  cool  or  cold  bathing  will  be 
found  highly  invigorating.  Frequent  exposure  of  the  little  patient  to  the 
fresh  air,  and  exercise  suited  to  his  age  and  strength,  are  to  be  rigorously 
enforced.  The  secretions  are  to  be  improved  by  alteratives,  especially  blue 
mass  and  mercury  with  chalk,  while  the  bowels  must  be  kept  soluble  with 
rhubarb  or  oil,  and  acidity  be  allayed  by  the  alkalies,  especially  lime  water 
aud  bicarbonate  of  soda. 
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Tonic  medicines,  particularly  quinine  and  iron,  given  in  small  doses,  and 
long  continued,  with  an  occasional  intermission  for  a  few  days,  arc  always 
imperatively  indicated,  and  there  are  few  cases  which  are  not  promptly  bene- 
fited by  their  exhibition,  especially  in  the  early  stages  of  the  disease,  although 
they  are  nearly  equally  useful  throughout  its  entire  progress.  The  mineral 
acids,  and  the  tincture  of  the  chloride  of  iron,  have  long  been  favorite  medi- 
cines, both  with  the  empiric  and  the  regular  practitioner,  and  are  particu- 
larly advisable  when  there  is  a  coexistent  scorbutic  condition.  Alterative 
doses  of  mercury  occasionally  exercise  a  salutary  influence,  especially  when 
the  patient  labors  under  the  strumous  diathesis,  the  best  form  being  the 
bichloride,  in  combination  with  a  small  quantity  of  iodide  of  potassium,  dis- 
solved in  water.  The  pain,  which  is  often  considerable,  is  controlled  by 
opiates,  either  alone,  or  conjoined  with  diaphoretics. 

Lately,  the  phosphates,  which  were  formerly  so  much  employed  in  the 
treatment  of  rachitis,  on  the  ground  that  they  would  tend  to  supply  the  defi- 
ciency of  earthy  matter,  have  again  come  into  vogue,  but  it  remains  to  be 
seen  whether  they  really  possess  any  advantage  over  the  more  ordinary  tonic 
remedies,  already  referred  to,  or  whether  they  are  not,  indeed,  inferior  to 
them.     Their  best  form  of  exhibition  is  the  syrup. 

Doubtless,  however,  the  best  remedy  of  all  in  this  complaint,  so  far  as  any 
individual  article  is  concerned,  is  cod-liver  oil,  given  several  times  a  day,  in 
doses  suited  to  the  age  and  other  circumstances  of  the  patient.  Possessing 
highly  nutritive  and  alterative  properties,  it  is  admirably  adapted  to  support 
the  system,  to  enrich  the  blood,  and  to  improve  the  secernent  powers,  which 
are  so  much  at  fault  in  rachitis.  It  may  be  administered  either  alone  or  in 
union  with  some  of  the  more  important  tonics  above  mentioned. 

Finally,  the  bed  on  which  the  rickety  child  sleeps  should  be  perfectly 
smooth  and  somewhat  elastic,  so  as  not  to  permit  the  affected  bones  to  sink 
down  into  any  depressions  or  hollows,  and  so  become  bent  and  distorted.  Xo 
pillow  should  be  used,  the  head,  body,  and  limbs  all  resting  on  the  same 
plane.  The  clothes  should  be  loose  and  light,  but  sufficiently  warm  to  afford 
the  requisite  protection  to  the  surface.  In  the  earlier  stages  of  the  com- 
plaint, mechanical  contrivances  may  not  only  be  regarded  as  altogether  inef- 
fectual, but  as  pernicious  ;  by  and  by,  however,  as  the  bones  become  softened, 
they  should  be  supported  with  appropriate  apparatus,  to  prevent  deformity. 
Walking  must,  of  course,  be  avoided  as  long  as  the  extremities  are  unable 
to  bear  the  weight  of  the  body. 


SECT.  IX. — FRAGILITY. 

Fragility  of  the  osseous  tissue  is  one  of  those  affections  which  are  to  be 
regarded  rather  as  an  effect  of  disease  than  as  a  disease  itself.  It  consists, 
as  the  name  implies,  in  a  peculiar  brittleness  of  the  bones,  in  which,  especi- 
ally in  its  more  advanced  stages,  their  substance  is  so  completely  changed  in 
its  character  as  to  give  way  under  the  most  trivial  circumstances.  All  the 
bones  are  liable  to  this  morbid  brittleness,  and  cases  occur,  although  rarely, 
where  it  literally  pervades  the  whole  skeleton.  In  1857,  the  body  of  a  female, 
supposed  to  be  upwards  of  seventy  years  old,  was  brought  into  the  dissect- 
ing-rooms of  the  Jefferson  Medical  College,  with  upwards  of  eighty  fractures, 
received  a  few  clays  before  in  a  fall  from  a  third  story  window  upon  the  pave- 
ment below.  Nearly  all  the  ribs,  several  of  the  vertebra?,  and  a  number  of 
the  long  bones  were  broken,  and  signs  of  former  fractures  existed  in  the 
humerus,  thigh,  scapula,  and  other  pieces.  Devergie  examined  the  body  of 
a  woman  who  died  under  symptoms  of  fragility,  in  whose  skeleton  there  were 
not  less  than  eighty-three  fractures.     Dr.  Gibson  met  with  a  young  man, 
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whom  I  also  saw  many  years  ago,  the  bones  of  whose  extremities  were  re- 
peatedly broken  by  the  most  trivial  accidents.  The  clavicles  had  suffered 
still  more  frequently,  having  been  fractured  altogether  eight  times.  This 
universal  fragility  of  the  osseous  tissue  occasionally  occurs  at  a  very  early 
period;  sometimes,  indeed,  even  in  the  foetus  in  the  womb.  Chaussier  met 
with  a  remarkable  example  of  this  kind,  where  the  long  bones  had  expe- 
rienced not  less  than  one  hundred  and  thirteen  fractures,  some  being  at  the 
time  perfectly  consolidated,  thus  showing  that  they  had  taken  place  some 
time  previously,  while  the  rest  were  either  recent  or  had  partially  united. 
The  child  survived  its  birth  only  twenty-four  hours.  General  fragility,  how- 
ever, is  a  comparatively  rare  affection ;  usually  it  is  limited  to  particular 
bones,  or,  still  more  commonly,  to  particular  portions  of  a  bone;  and  those 
which  are  most  prone  to  suffer  are  the  head  and  neck  of  the  femur,  the  ribs, 
sternum,  radius,  ulna,  clavicle,  and  superior  extremity  of  the  humerus. 

When  the  affection  exists  in  its  highest  state  of  development,  the  slightest 
accident  is  frequently  sufficient  to  produce  fracture,  as  a  severe  fit  of  cough- 
ing, kneeling  upon  a  hard  floor,  or  turning  about  in  bed.  Sometimes,  in- 
deed, the  fragility  is  so  great  that  the  individual  cannot  be  touched  rudely, 
without  the  occurrence  of  the  injury.  Of  this  description  was  the  memora- 
ble case  of  the  woman,  whose  history  has  been  recorded  by  Saviard,  who 
could  not  be  moved  about  in  bed  without  breaking  some  of  her  bones.  After 
a  confinement  of  six  months  she  died,  when  it  was  found  that  she  had  had 
fractures  in  all  the  long  bones  of  the  extremities,  as  well  as  of  the  clavicles, 
ribs,  vertebras,  and  pelvis,  many  of  the  pieces  being  so  brittle  that  they 
could  not  be  handled  without  crumbling  into  fragments,  similar  to  old,  dry 
bark. 

Causes. — Fragility  of  the  bones  commonly  comes  on  without  any  assignable 
cause,  and  the  general  health  not  unfrequently  continues  good  until  a  long 
time  after  it  has  made  its  appearance.  In  most  cases,  if  not  in  all,  it  is  merely 
symptomatic  of  some  other  disease,  particularly  of  rheumatism,  gout,  syphilis, 
scrofula,  and  scurvy,  attended  with  an  altered  and  impoverished  state  of  the 
blood,  and  impairment  of  the  assimilative  powers.  The  bones  themselves  are 
very  much  in  the  condition  in  which  they  are  in  osteomalacia,  that  is,  their 
substance  is  more  or  less  softened,  in  consequence  of  the  removal  of  a  large 
proportion  of  their  phosphatic  material,  and  they  are  often  so  completely 
saturated  with  fat  as  to  render  them  unfit  for  preparations.  On  the  other 
hand,  however,  they  are  sometimes  remarkably  dry  and  brittle.  These  facts 
would  seem  to  show  that  their  intimate  structure  undergoes  some  important 
anatomical  change,  the  immediate  result,  it  would  appear,  of  inflammation, 
not  of  an  active  but  tardy  character.  What  tends  to  support  this  view  of  the 
nature  of  the  affection  is  the  circumstance  that  long  before  the  bones  manifest 
any  disposition  to  break,  the  patient  is  harassed  with  severe  pains,  deep- 
seated,  fixed,  and  referred  to  particular  portions  of  the  skeleton,  and  that, 
upon  dissection,  the  diseased  parts  are  generally  found  to  be  extremely  vas- 
cular, their  areolar  structure  being  profoundly  injected  and  infiltrated  with 
bloody  matter,  apparently  impoverished  lymph,  while  the  periosteum  is  very 
thick,  spongy,  and  highly  congested. 

Fragility  of  the  bones  is  one  of  the  usual  attendants  upon  old  age.  As 
we  advance  in  life,  their  vascularity  sensibly  diminishes,  many  of  the  vessels 
shrinking  down,  and  becoming  finally  entirely  obliterated.  It  is  owing  to 
this  circumstance  that  old  persons,  especially  females  after  the  fifty-fifth  and 
sixtieth  years,  are  so  much  more  liable  to  fracture  than  to  dislocation,  the 
part  most  prone  to  yield  being  the  neck  of  the  femur  within  the  capsular 
ligament,  whose  areolar  tissue  is  often  astonishingly  rarefied,  while  the  com- 
pact is  hardly  as  thick  as  ordinary  letter  paper. 
This  affection  is  sometimes  observed  in  several  members  of  the  same  family. 
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Dr.  Pauli,  of  Landau,  has  related  an  instance  where  it  was  distinctly  trace- 
able through  three  generations  on  the  father's  side.  All  the  grandchildren, 
five  in  number,  had  each  had  several  fractures,  one  as  many  as  five,  in  the 
bones  of  the  extremities,  and  that  mostly  as  the  result  of  inconsiderable  injury. 
They  were  all  remarkably  healthy,  and  there  was  no  evidence  in  any  of  them 
of  a  scrofulous  taint  of  the  system. 

Symptoms. — There  are,  unfortunately,  no  reliable  signs  in  this  affection. 
Hence  it  is  usually  overlooked  until  it  has  reached  its  highest  point  of  de- 
velopment, when  it  is  always  incurable.  In  general,  the  person  is  laboring 
under  severe  pain,  which  is  usually  regarded  as  of  a  gouty,  rheumatic,  or 
syphilitic  character,  and  which  is  rarely,  under  any  circumstances,  referred  to 
its  proper  source,  until  after  the  occurrence  of  curvature,  or  fracture,  from 
causes  so  slight  as  to  awaken,  for  the  first  time,  a  suspicion  of  the  existence 
of  disease  of  the  osseous  tissue.  As  the  disorder  progresses,  the  appetite 
and  strength  become  impaired,  the  pains  increase  in  violence,  and  the  urine 
is  surcharged  with  earthy  constituents,  especially  phosphate  and  carbonate  of 
lime.  This  alteration  in  the  urine  is  observable  at  an  early  period,  and,  in 
general  fragility,  goes  on  gradually  augmenting  down  to  the  time  of  death, 
which  happens  at  from  six  to  eighteen  months,  the  patient  meanwhile  being 
perfectly  bedridden. 

There  are,  then,  only  two  circumstances  which  can  be  at  all  relied  upon  as 
diagnostic  of  this  complaint;  one  is  the  severe  and  intractable  character  of 
the  pain,  deep-seated,  and  usually  referred  to  the  bones ;  the  other,  the  altered 
condition  of  the  urine,  as  declared  by  the  presence  of  an  inordinate  quantity 
of  earthy  matter,  especially  phosphatic.  When  these  co-exist,  the  suspicion 
will  be  strong  that  there  is  serious  lesion  going  on  in  the  skeleton,  and  this 
suspicion  will  be  converted  into  certainty  when,  superadded  to  them,  there 
occurs,  without  any  considerable  external  violence,  curvature,  fracture,  or 
displacement  of  some  of  the  bones. 

Fragility,  like  softening,  may  generally  be  looked  upon  as  an  incurable 
affection.  The  only  exception,  perhaps,  to  this  rule  is  when  it  occurs  as  an 
effect  of  the  syphilitic  or  rheumatic  poison,  and  even  then  it  seldom  admits 
of  complete  relief  unless  it  presents  itself  in  a  very  circumscribed  form.  The 
fragility  of  old  age  is  always  incurable. 

Treatment — No  rational  treatment  has  yet  been  laid  down  for  this  disease, 
nor  will  it  be  possible  to  do  so  until  we  shall  have  more  enlightened  views  of 
its  etiology,  pathology  and  diagnosis.  Until,  therefore,  we  are  placed  in 
possession  of  substantial  information  upon  these  points,  our  treatment  must 
necessarily  be  altogether  empirical.  In  all  cases,  strict  inquiry  should  be 
instituted  into  the  origin  of  the  disorder,  when  such  remedies  should  be  ad- 
ministered as  the  result  may  seem  to  indicate.  As  a  general  rule,  it  may  be 
stated  that  bleeding,  except  in  very  robust  habits,  is  quite  inadmissible,  and 
even  active  purgation  usually  proves  injurious.  A  tonic  and  supporting 
course,  consisting  of  the  different  preparations  of  iron  and  quinine,  and  of 
the  syrup  of  the  phosphates,  along  with  cod-liver  oil,  and  vegetable  acids, 
especially  the  citric,  and  a  well-regulated,  nutritious  diet  will  afford  the  best 
chance  of  relief.  Iodide  of  potassium  and  bichloride  of  mercury  may  be 
given  in  the  syphilitic  variety  of  the  disorder;  while  in  the  gouty  and  rheu- 
matic forms,  colchicum  would  probably  prove  beneficial.  To  relieve  the  ex- 
cessive pain  which  is  so  prominent  a  symptom  in  the  latter  stages  of  the  affec- 
tion, especially  when  it  involves  a  large  portion  of  the  skeleton,  anodynes  must 
be  given  in  full  doses  once  or  twice  in  the  twenty-four  hours.  Curvatures 
and  fractures  must  be  treated  upon  general  principles.  In  most  cases,  the 
bones  unite  nearly  as  readily  as  under  ordinary  circumstances ;  sometimes, 
however,  the  process  is  very  tedious,  and  at  other  times  they  refuse  alto- 
gether to  unite. 
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Fig.  302. 


Atrophy  of  the  osseous  tissue  is  characterized  by  the  partial  absorption  of 
its  elementary  constituents,  as  is  evinced  by  its  lightness  and  porosity.  It 
may  occur  in  any  portion  of  the  skeleton,  but  the  long  bones  are  oftener 
affected  than  the  short  or  flat.  Like  hypertrophy,  it  may  be  partial  or  gene- 
ral ;  that  is,  it  may  involve  an  entire  piece,  or  be  limited  to  a  particular  part 
of  it.  Atrophy,  moreover,  may  be  concentric  or  eccentric.  In  the  former 
variety  the  bone  is  diminished  in  its  diameter;  in  the  latter  it  retains  its 
original  size,  but  is  reduced  in  weight,  and  rarefied  in  its  tissue.  The  causes 
under  the  influence  of  which  it  may  take  place  are,  protracted  pressure, 
chronic  inflammation,  deficient  nervous  influence,  and  insufficient  supply  of 
arterial  blood. 

a.  The  influence  of  pressure  steadily  exerted  for  a  considerable  length  of 
time,  in  producing  atrophy  of  the  osseous  tissue,  is  well  exemplified  in  the 
cranial  bones  in  tumors  of  the  dura  mater;  in  the  sternum  and  dorsal  ver- 
tebrae in  aneurism  of  the  aorta ;  and  in  the  ribs  in  cancer  of  the  mammary 
gland.  In  all  these  instances  the  compact  substance  is  reduced  to  a  thin, 
translucent  plate,  while  the  spongy  texture  is  either  wholly  destroyed,  or 
worn  down  to  a  few  slender  threads.  The  immediate  cause  of  the  wasting 
process  here  is  absorption,  acting  simultaneously  and  equally  upon  the  animal 
and  earthy  constituents. 

b.  Atrophy  from  chronic  inflammation  is  probably  infrequent.  One  of  the 
best  specimens  of  it  that  I  have  ever  seen  occurred  in  a  colored  woman,  who 
(lied  of  pulmonary  phthisis  at  the  age  of  forty.  The  body 
was  much  emaciated,  and  all  the  long  bones  were  remark- 
ably reduced  in  weight,  though  they  had  experienced  no 
change  in  their  external  configuration.  The  compact 
substance  was  wasted  to  a  mere  shell,  scarcely  thicker 
than  common  wrapping  paper,  while  the  cells  of  the 
spongy  texture  were  increased  many  times  beyond  the 
natural  size.  The  medullary  canal  was  much  enlarged, 
and  filled  with  a  greasy,  reddish  substance,  not  unlike 
fresh  adipocire.  These  appearances  are  well  shown  in 
fig.  302,  and  afford  a  beautiful  illustration  of  the  eccen- 
tric form  of  atrophy. 

Atrophy  is  sometimes  the  result  of  local  injury,  as  a 
blow,  wound,  or  contusion.  The  wasting  in  this  case 
may  be  limited  to  the  site  of  the  original  mischief,  or  it 
may  extend  to  the  entire  bone,  which,  however,  is  rare. 
In  what  manner  such  an  injury  operates,  whether  through 
the  agency  of  inflammatory  irritation,  or  otherwise,  in 
giving  rise  to  atrophy,  is  unknown. 

c.  Deficient  nervous  influence  is  a  frequent  cause  of  atrophy  both  of  the 
osseous  tissue  and  of  the  soft  parts.  In  paralysis  of  the  lower  extremities, 
there  is  generally  notable  wasting,  not  only  of  the  muscles,  but  also  of  the 
long  bones,  which  are  greatly  reduced  in  weight,  rarefied  in  their  texture  and 
diminished  in  size. 

d.  The  effect  of  a  diminished  supply  of  blood  in  inducing  atrophy  of  bone 
is  sometimes  very  conspicuous  in  old  fractures.  In  such  injuries  there  is  often 
considerable  wasting  of  the  osseous  tissue,  in  consequence  merely  of  the 
obliteration  of  the  nutrient  artery  by  the  pressure  of  the  callus.  The  atrophy 
is  always  eccentric,  and  is  usually  limited  to  one-third,  one-half,  or  two-thirds 
of  the  affected  bone,  according  to  the  seat  of  the  original  injury,  or,  more 
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properly  speaking,  the  quantity  of  the  new  matter,  and  the  extent  of  the 
vascular  obliteration. 

e.  Finally,  there  is  what  is  termed  senile  atrophy.  In  old  age,  the  bones 
are  rendered  light,  porous,  and  brittle;  the  compact  substance  is  reduced  to 
a  mere  parchment-like  shell,  while  the  areolar  texture  is  remarkably  rarefied 
or  expanded  ;  the  muscular  prominences  are  diminished  in  size  ;  the  animal 
matter  is  partially  absorbed ;  and  many  of  the  vessels  are  obliterated.  These 
changes  are  nowhere  more  conspicuous  than  in  the  neck  of  the  femur,  which, 
in  consequence,  often  breaks  from  the  most  trifling  causes,  and  which,  after 
this  occurrence,  is  seldom,  if  ever,  repaired  by  osseous  matter.     Fig.  303  is 


Fig.  303. 


Fig.  304. 


Atrophy  of  cellular  structure  of  the 
thigh-boue. 


Advanced  stage  of  senile  atrophy 
of  the  thigh-bone. 


a  section  of  a  well-marked  specimen  of  this  kind  ;  the  internal  structure  is 
very  much  rarefied ;  and  the  head  of  the  bone,  flattened  and  expanded,  is 
approximated  to  the  shaft,  from  the  partial  absorption  of  its  neck.  Fig.  304 
exhibits  the  affection  in  a  still  more  advanced  stage. 

Atrophy  of  the  osseous  tissue  does  not  admit  of  cure.  All  that  the  surgeou 
can  do  is  to  amend  the  general  health,  when  that  is  at  fault,  and  to  remove 
any  local  causes  of  disease  when  they  are  found  to  exist. 


SECT.  XL — HYPERTROPHY. 

Hypertrophy  of  the  osseous  tissue  may  be  partial  or  general ;  that  is,  the 
abnormal  growth  may  affect  either  a  portion  or  the  whole  of  a  bone.  The 
latter,  however,  is  a  very  rare  occurrence,  though  perhaps  not  so  much  so  as 
has  been  imagined.  Cases,  indeed,  not  unfrequently  occur  in  which  the  broad 
bones  of  the  head  present  an  extraordinary  degree  of  development,  being 
more  than  an  inch  in  thickness,  and  so  hard  that  it  is  almost  impossible  to 
saw  them.  Under  these  circumstances,  the  two  tables  are  extremely  compact, 
the  intermediate  spongy  structure  being  totally  obliterated,  or,  rather,  re- 
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placed  by  dense  earthy  matter.  Similar  appearances  are  sometimes  witnessed 
in  the  cylindrical  bones  of  the  extremities.  In  an  old  femur  in  my  private 
collection,  the  medullary  canal  is  scarcely  large  enough  to  admit  a  common- 
sized  quill ;  the  whole  shaft  consists  almost  entirely  of  compact  substance,  in 

Fig.  305. 


General  hypertrophy — internal  structure. 

Fig.  306. 


General  hypertrophy — external  characters. 

many  places  more  than  six  lines  in  thickness.     The  bones  of  the  male  are 
always  larger  and  more  distinctly  developed  than  those  of  the  female,  and 
the  bones  of  persons  who  take  much  ex- 
ercise than  those  who  are  indolent,  or  in-  Fig.  307. 
active.     By  labor,  their  weight  and  dimen- 
sions   increase ;    their    spongy    structure 
diminishes,   whilst   the   compact  becomes 
harder  and  more  dense,  and   acquires  an 
almost  rock-like   solidity;    the    muscular 
prominences  are  rendered  more  conspicu- 
ous ;    in   short,   everything  indicates  that 
they  are  in  a  state  of  general  hypertrophy. 
The  osseous  tissue  usually  contains  a  due 
proportion  of  animal  matter,  and  hence  it 
does  not  readily  yield  under  external  injury. 

The  adjoining  cuts  are  excellent  repre- 
sentations of  general  hypertrophy  of  the 
femur  of  a  man  affected  with  tertiary  syphi- 
lis. Fig.  305  is  a  section  of  the  bone  ex- 
hibiting its  interior  structure,  which  is  very 
much  condensed  throughout,  except  at  the 
superior  extremity,  where  there  are  still 
some  remains  of  the  areolar  tissue ;  the 
medullary  canal  is  entirely  obliterated,  and 
the  weight  of  the  bone  is  nearly  twice 
as  great  as  in  health.  Fig.  306  shows 
the  external  appearance  of  the  bone.  The 
drawings  are  from  a  specimen  in  my  cabinet. 

The  adjoining  sketch,  fig.  307,  is  a  speci- 
men of  hypertrophy  of  the  bones  of  the  leg 
and  foot,  both  in  thickness  and  length.    It 
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is  from  a  drawing  of  a  preparation  in  the  collection  of  Professor  Bnchanan, 
of  Nashville.  All  the  bones  are  ranch  enlarged,  increased  in  weight,  and 
anchylosed,  at  the  ankle,  tarsal,  and  metatarsal  joints.  The  interosseous 
ligament  was  completely  ossifled.  The  foot  and  leg  had  been  the  seat  of  ex- 
tensive ulceration,  followed  by  exfoliation  from  the  hypertrophied  bones. 

General  hypertrophy  of  the  bones  is  usually  incurable.  It  is  only,  or 
chiefly,  when  it  depends  upon  a  syphilitic  taint  of  the  system  that  it  admits 
of  relief;  but  as  this  subject  has  already  been  fully  discussed  elsewhere,  it  is 
not  necessary  to  revert  to  it  here. 


SECT.  XII. — TUMORS. 

The  bones,  like  the  soft  structures,  are  liable  to  two  classes  of  tumors, 
the  innocent  and  the  malignant.  The  former  includes  exostosis,  fibro-car- 
tilaginous  growths,  aneurism,  hematoid  formations,  serous  cysts,  hydatids, 
and  myeloid  tumors;  the  latter,  encephaloid,  colloid,  scirrhus,  and  melanosis. 

INNOCENT  FORMATIONS. 
1.    EXOSTOSES  OR  BONY  TUMORS. 

An  exostosis,  of  which  fig.  308  affords  a  good  idea,  is  an  osseous  out- 
growth, the  word,  which  is  a  Greek  compound,  signifying  a  bone  growing 
from  a  bone.  It  is  in  fact  a  local  hypertrophy,  a  circumscribed  tumor,  pos- 
sessing essentially  the  same  structure  as  the  bone  from  which  it  springs,  and 
with  whose  substance  it  is  usually  intimately  identified.  There  is  perhaps 
no  term  in  surgical  nomenclature  which  has  been  more  abused  than  this,  or 
which  has  been  applied  to  so  many  different  and  almost  diametrically  opposite 
diseases.  Among  those  who  have  especially  contributed  to  bring  about  this 
confusion  may  be  cited  the  name  of  Sir  Astley  Cooper,  who,  under  the  ap- 
pellation of  exostosis,  has  described  almost  every  variety  of  tumor,  whether 
benign  or  malignant,  whether  fleshy,  fibrous,  cartilaginous,  or  osseous,  con- 
nected with  or  growing  from  a  bone.     This  classification,  which  was  for  a 

Fig.  308. 


Exostosis  of  the  thigh-bone. 

long  time  blindly  followed  by  most  writers,  has  recently  given  way  to  a  more 
correct  appreciation  of  the  subject,  and  I  know  no  pathologist  whose  opinion 
is  worth  much  who  does  not  consider  an  exostosis  as  essentially  a  local 
hypertrophy,  free  from  malignancy,  formed  in  the  same  manner  as  the  primi- 
tive osseous  tissue,  and  composed  essentially  of  the  same  anatomical  elements; 
in  short,  as  a  bone  growing  from  a  bone,  and  not  upon  a  bone. 

Exostosis  is  observed  chiefly  in  young  and  middle-aged  subjects,  being 
very  infrequent  before  puberty,  and  after  the  fiftieth  year.  It  is  more  com- 
mon in  males  than  in  females,  and  is  generally  confined  to  particular  bones, 
as  those  of  the  cranium  and  of  the  extremities,  particularly  the  femur,  and 
the  phalanx  of  the  great  toe. 

The  superior  maxillary  sinus  is  occasionally  the  seat  of  this  disease.     In  a 
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specimen  in  my  collection,  the  inner  surface  of  the  left  antrum  is  literally 
studded  with  these  growths,  none  of  which  exceed  a  small  grain  of  wheat, 
which  they  also  much  resemble  in  shape.  The  tumor  sometimes  acquires  an 
enormous  bulk,  and  cases  occur  in  which  both  cavities  are  affected  simulta- 
neously, though  not  in  the  same  degree. 

In  the  flat  bones,  as  those  of  the  head  and  pelvis,  the  outgrowth  may  occur 
upon  either  surface ;  in  general,  however,  it  evinces  a  preference  for  the 
external  one,  probably  because  it  has  a  more  perfect  periosteum.  When  the 
tumor  is  attached  to  the  inner  surface,  its  tendency  is  to  encroach  more  or 
less  seriously  upon  the  contents  of  the  cavity  which  the  bone  assists  in  form- 
ing. These  internal  exostoses,  as  they  may  be  termed,  are  most  common  in 
the  cranial  bones  of  syphilitic  subjects. 

A  tendency  to  exostoses  is  sometimes  observed  in  several  members  of  the 
same  family.  A  few  years  ago,  I  had  a  lady  under  my  charge  on  account 
of  a  tumor  of  this  kind  on  the  shaft  of  the  left  radius,  whose  sister  and 
brother  had  each  a  similar  enlargement,  the  former  on  the  occipital  bone, 
and  the  latter  on  the  clavicle.  Boyer  gives  the  particulars  of  a  case  where 
the  disease  was  hereditary,  the  patient's  father,  brothers,  sisters,  nephews, 
and  children,  having  all  suffered  in  a  similar  manner. 

The  number  of  these  outgrowths  varies  from  one  to  a  considerable  number. 
In  general,  they  are  solitary  ;  but  cases  occur  where  there  are  a  great  many, 
as  if  there  existed  a  sort  of  exostosic  diathesis,  as  in  fact  there  does  under 
such  circumstances.  In  the  Mutter  collection  is  the  skeleton  of  a  female  in 
which  a  large  number  of  bones  are  thus  affected. 

Exostoses  sometimes  observe  a  symmetrical  arrangement,  tumors  of  the 
same  size  and  shape  occurring  at  the  same  points  of  the  corresponding  bones 
of  the  two  sides.  Such  a  disposition  is  occasionally  witnessed  on  the  frontal 
bone  and  lower  jaw,  but  is  most  common  on  the  humerus  and  femur,  espe- 
cially the  inferior  extremities  of  these  pieces. 

The  volume  of  these  growths  is  subject  to  no  little  diversity,  some  being 
very  small,  while  others  are  extremely  large,  cases  being  occasionally  noticed 
where  they  are  of  the  size  of  an  adult  head. 
The  most  voluminous  are  usually  found 
upon  the  bones  of  the  extremities,  particu- 
larly the  lower  part  of  the  femur,  though 
they  are  also  sometimes  seen  upon  the 
cranial,  facial,  and  pelvic  bones,  where 
their  presence  is  a  source  of  the  most 
hideous  deformity. 

Their  shape  is  also  very  variable  ;  some- 
times they  have  a  distinct,  well-defined 
outline,  being  of  a  globular,  ovoidal,  or 
hemispherical  figure  ;  occasionally  they  jut 
out  like  long,  slender  spines  or  stalactites  ; 
in  another  series  of  cases,  they  have  a 
knobby,  nodulated,  tubercular,  or  rnammil- 
lated  appearance ;  and,  lastly,  instances 
occur,  although  they  are  rare,  in  which 
they  present  themselves  in  the  form  of 
plates  or  lamellae.  These  varieties  of  shape 
are  doubtless  entirely  due  to  accidental 
circumstances;  but  they,  nevertheless,  de- 
serve attention,  on  account  of  their  prac- 
tical relations.  In  regard  to  their  surface,  this  may  be  either  perfectly 
smooth,  scabrous,  or  spiculated  ;  most  generally  the  latter. 
The  adjoining  sketch,  fig.  309,  represents  a  remarkable  form  of  exostosis, 
vol.  i. — 57 
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from  a  drawing  of  a  specimen  kindly  presented  to  me  by  Dr.  Lewis,  of 
Alexandria.  It  grew  upon  the  right  femur  of  a  lady,  fifty-one  years  old, 
having  commenced  when  she  was  only  nine  years  of  age.  The  tumor,  before 
removal,  was  about  the  volume  of  a  cocoa-nut,  oval,  smooth,  and  very  hard. 
The  integuments  over  its  summit  had  latterly  become  inflamed  and  ulcerated, 
followed  by  a  discharge  of  sanious  matter,  and  the  protrusion  of  a  portion  of 
bone.  The  general  health  becoming  somewhat  impaired,  amputation  was 
performed  at  the  lower  third  of  the  thigh,  the  woman  making  an  excellent 
recovery.  This  case  is  additionally  interesting  from  the  circumstance  that 
several  of  the  relatives  of  the  patient  had  been  affected  with  similar  tumors. 

Causes. — The  origin  of  exostoses  is  involved  in  doubt.  There  is  no  ques- 
tion that,  in  the  great  majority  of  instances,  they  arise  without  any  assignable 
cause  whatever.  On  the  other  hand,  they  can  often  be  traced  directly  to  the 
effects  of  external  violence,  such  as  a  blow  or  kick.  In  the  distal  phalanx 
of  the  great  toe,  which  is  not  an  uncommon  seat  of  the  disease,  it  would 
seem  probable  that  the  pressure  of  a  tight  boot  is  able  to  produce  it.  Exos- 
tosis in  the  stump  after  amputation  of  the  thigh  and  leg  is  probably  caused 
by  the  jarring  which  the  femur  and  tibia  experience  during  the  operation  of 
sawing,  aided,  perhaps,  by  a  partial  laceration  of  the  periosteum.  A  syphi- 
litic taint  of  the  system  has  generally  been  considered  as  an  excitant  of  the 
complaint,  and  that  it  is  capable  of  exerting  such  an  influence  hardly  admits 
of  doubt.  Nevertheless,  it  is  extremely  probable  that  its  agency  has  been 
greatly  overrated  ;  for  I  can  recall  but  few  cases  that  have  come  under  my 
observation  where  it  was  possible  to  trace  the  relationship  in  a  satisfactory 
manner.  Rheumatism  and  gout  are  also  often  accused  of  causing  exostosis, 
and  although  it  is  impossible,  in  the  existing  state  of  the  science,  to  deter- 
mine the  character  and  degree  of  their  agency  in  this  respect,  yet  sufficient 
is  known  to  justify  the  belief  that  it  is  very  considerable.  However  this  may 
be,  it  is  extremely  probable  that  these  diseases  play  a  most  important  part  in 
the  production  of  general  exostoses,  the  history  of  most  of  the  cases  of  the 
kind  clearly  proving  such  a  connection. 

Whatever  may  be  the  exciting  cause  of  exostosis,  there  can  be  no  doubt 
that  the  immediate  cause  is  inflammation  leading  to  a  deposit,  in  the  first 
instance,  of  plastic  matter,  and  afterwards,  of  osseous,  the  process  of  develop- 
ment being  precisely  similar  to  that  which  presides  over  the  formation  of  the 
original  bone.  The  concomitant  inflammation  is  not  always  seated  exclu- 
sively in  the  bone,  but  partly  in  the  bone  and 
partly  in  the  periosteum  ;  and  cases  occur  where 
there  is  reason  to  believe  that  the  latter  is  mainly 
involved  in  the  production  of  the  tumor. 

Structure. — In  regard  to  its  structure,  an  ex- 
ostosis differs  in  no  wise  from  healthy  bone.  It  is 
essentially  composed  of  two  parts,  a  compact  and 
an  areolar,  the  former  inclosing  the  latter  like  a 
dense,  firm  layer,  varying  in  thickness  from  the 
sixth  of  a  line  to  a  quarter  of  an  inch,  according 
to  the  volume  of  the  tumor.  The  compact  substance 
sometimes  constitutes  the  greater  bulk  of  the  morbid 
mass,  and  there  are  cases,  especially  when  it  in- 
volves the  cranium,  where  it  is  of  the  consistence 
of  ivory,  being  so  close  and  hard  as  to  render  it 
extremely  difficult  to  saw  it.  Such  a  structure  is 
represented  in  fig.  310,  from  a  specimen  in  my 
collection.  The  areolar  texture  is  sometimes  di- 
rectly continuous  with  that  of  the  bone  from  which 
the  exostosis  grows ;  at  other  times,  however,  it 


Fig.  310. 


An  ivury-like  exostosis,  showing 
its  internal  structure. 


ilthy  Bone. 

Eburnized  Exostosis. 
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is  independent  of  it,  being  either  in  immediate  contact  with  the  compact 
structure,  or  separated  from  it  by  a  stratum  of  fibro-cartilage,  cartilage,  or 
fibrous  tissue.  Its  cells  are  of  variable  size  and  form,  and  are  generally 
loaded  with  fatty  matter,  just  as  in  a  short  bone  of  the  skeleton,  or  in  the 
articular  extremity  of  the  long. 

The  identity  of  the  structure  of  exostosis  with  that  of  natural  bone  is 
proved,  moreover,  by  chemical  analysis.  Even  when  the  new  substance  is  of 
unusual  firmness,  as  in  the  eburnized  variety  of  exostosis,  the  difference  is 
much  less  than  might,  at  first  sight,  be  imagined.  The  following  comparative 
analyses  of  healthy  bone  and  of  an  ivory  exostosis,  by  Berzelius,  places  the 
suhject  iu  a  strong  light.  The  principal  difference,  it  will  be  observed, 
consists  in  the  presence,  in  the  latter,  of  an  unusual  quantity  of  phosphate 
of  lime,  and  in  a  marked  diminution  of  carbonate  of  lime  and  salts. 

Animal  matter  .... 

Phosphate  of  lime  and  magnesia 
Carbonate  of  lime  and  salts 

Loss  

100.00  100.00 

When  an  exostosis  is  seated  in  a  part  of  the  body  which  is  habitually  the 
subject  of  considerable  motion,  as,  for  example,  the  inferior  portion  of  the 
femur,  it  is  usually  surrounded  by  a  distinct  capsule,  a  sort  of  synovial  burse, 
the  object  of  which  evidently  is  to  ward  off  friction  and  facilitate  gliding. 
The  inner  surface  of  the  capsule,  which  is  of  a  fibro-cellular  nature,  and  of 
variable  thickness,  is  perfectly  smooth,  unadherent,  and  lubricated  by  a  sero- 
oleaginous  fluid,  so  as  to  qualify  it  the  better  for  the  performance  of  its  func- 
tions. Where  no  motion  is  required,  the  growth  lies  in  immediate  contact 
with  the  natural  structures,  the  union  between  them  being  commonly  so  inti- 
mate as  to  demand  a  careful  use  of  the  knife  to  effect  their  separation.  Oc- 
casionally, indeed,  the  soft  parts  are  partially  imprisoned  in  the  osseous  tumor, 
thereby  rendering  the  dissection  peculiarly  tedious  and  difficult. 

Progress. — The  progress  of  this  disease  is  generally  tardy ;  it  is  only  now  and 
then  that  a  case  occurs  which  pursues  a  different  course,  or  where  the  symp- 
toms partake  of  an  acute  character.  A  syphilitic  exostosis  occasionally  attains 
a  considerable  bulk  in  a  short  time,  and  the  same  thing  has  been  observed, 
though  less  frequently,  in  the  rheumatic  form  of  the  complaint.  Under  such 
circumstances,  the  formation  of  the  tumor  is  generally  attended  with  severe 
pain,  liable  to  nocturnal  exacerbations,  tenderness  and  swelling  of  the  part, 
and  more  or  less  constitutional  disturbance.  Ordinarily,  however,  there  is 
nothing  of  the  kind  ;  the  disease  comes  on  slowly  and  almost  imperceptibly, 
the  first  thing  that  arrests  attention  being  a  small  tumor,  which  is  altogether 
insensible,  and  exceedingly  tardy  in  its  progress,  years  elapsing  before  it 
acquires  the  size,  perhaps,  of  a  pullet's  egg.  If  it  be  superficial,  so  as  to  admit 
of  examination,  it  will  be  found  to  be  hard  and  immovable  from  the  first,  and 
so  it  generally  continues  ever  afterwards,  whatever  may  be  its  bulk.  Mean- 
while, although  it  may  itself  be  entirely  indolent,  yet  it  may  be  productive  of 
pain  in  the  surrounding  structures,  by  the  compression  which  it  exerts  upon 
the  nerves,  and  in  this  way  the  suffering  is  sometimes  rendered  exceedingly 
severe,  being  often  of  a  neuralgic  character,  darting  about  in  different  direc- 
tions, and  extending  far  beyond  the  seat  of  the  bony  growth.  When  the 
tumor  is  situated  in  parts  which  are  much  exposed  to  motion,  these  parts  are 
liable  to  become  inflamed  and  tender,  thus  greatly  aggravating  the  local  dis- 
tress. As  the  morbid  mass  enlarges  it  must  necessarily  act  obstructingly, 
interfering  with  the  functions  of  the  affected  structures,  and  ultimately,  per- 
haps, entirely  abolishing  them.  Thus  an  exostosis  of  the  orbit  may  continue 
to  increase  until  it  pushes  the  eye  completely  out  of  its  socket,  not  only  filling 
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the  whole  cavity,  but  encroaching  more  or  less  extensively  upon  the  cheek 
and  cranium.  In  a  similar  manner  a  bony  tumor  may  project  into  the  pelvis, 
and  materially  impede  the  delivery  of  the  child.  An  exostosis  of  a  rib  may 
compress  the  lungs;  of  a  vertebra,  the  spinal  cord;  of  the  cranium,  the 
brain.  Another  effect  which  such  a  tumor  produces  is  to  stretch,  flatten,  and 
displace  the  muscles,  tendons,  nerves,  and  vessels,  thereby  partially  disquali- 
fying them  for  the  exercise  of  their  functions. 

Sometimes  the  coverings  of  the  tumor  are  invaded  by  ulceration  and  even 
gangrene,  thereby  more  or  less  freely  exposing  its  surface,  which  occasionally, 
in  its  turn,  takes  on  the  same  kiud  of  action.  At  other  times  the  morbid 
mass  perishes,  apparently  from  the  want  of  nourishment,  and  is  detached  very 
much  in  the  same  manner  as  a  slough  of  the  soft  parts.  Exostoses  of  im- 
mense volume  occasionally  experience  such  a  fate.  The  occurrence  will  be 
most  likely  to  happen  when  the  tumor  has  a  narrow,  cartilaginous  base. 

Diagnosis. — The  diagnosis  of  exostosis  cannot  always  be  easily  determined 
unless  the  tumor  is  situated  superficially,  when  its  great  firmness  and  immo- 
bility will  generally  serve  to  point  out  its  true  character  without  any  difficulty. 
When  the  tumor  occupies  some  internal  cavity,  its  nature  may  be  suspected, 
but  no  surgeon,  however  skilled  in  the  art  of  discrimination,  can  positively 
say  to  what  class  of  growths  it  really  belongs.  Besides,  an  exostosis  may 
sometimes  seriously  interfere  with  the  diagnosis  of  other  affections.  Thus, 
a  tumor  of  this  kind,  occupying  the  pelvic  cavity,  may  impinge  against  the 
bladder,  or  even  project  into  it,  in  such  a  manner  as  that  the  sound,  coming 
in  contact  with  its  surface,  shall  impart  a  noise  and  sensation  similar  to  those 
communicated  by  the  presence  of  a  calculus. 

Prognosis. — The  prognosis  of  this  complaint  varies.  So  long  as  the  tumor 
remains  small  and  indolent,  it  may  commonly  be  considered  as  of  little  conse- 
quence ;  but  when  it  increases  rapidly,  or  is  so  situated  as  to  interfere  with 
the  functions  of  a  joint,  or  to  encroach  upon  an  important  organ,  it  becomes 
a  matter  of  serious  import ;  the  more  so,  because  it  is  then  not  always  pos- 
sible to  get  rid  of  it  by  an  operation,  and  there  is  generally  nothing  else  that 
can  reach  it.  When  an  exostosis  projects  into  a  joint,  an  operation  becomes 
a  hazardous  undertaking,  liable  to  be  followed  by  the  worst  results ;  and 
when  it  occupies  an  internal  cavity  it  is  generally  utterly  inaccessible.  An 
exostosis  of  the  inner  surface  of  the  cranium  usually  proves  dangerous  by 
determining  epilepsy,  paralysis,  and  other  bad  symptoms;  in  the  pelvis  it 
may,  as  already  stated,  interfere  with  parturition,  and  in  almost  any  part  of 
the  body  it  may  induce  neuralgia. 

Treatment. — The  treatment  of  exostosis  must  be  guided,  in  great  degree, 
at  least  in  the  earlier  stages  of  the  disease,  before  the  tumor  has  acquired 
any  considerable  bulk,  by  the  nature  of  the  exciting  cause,  and  hence  special 
inquiry  should  always  be  made  with  reference  to  this  particular  point.  When 
there  is  reason  to  believe  that  the  affection  has  been  occasioned  by  a  deranged 
state  of  the  system,  or  induced  by  the  action  of  the  rheumatic,  gouty,  or  syphi- 
litic poison,  colchicum,  aconite,  and  iodide  of  potassium,  either  alone,  or  in 
conjunction  with  bichloride  of  mercury,  will  be  indicated,  and  can  hardly  fail, 
if  judiciously  administered,  to  prove  highly  beneficial.  Under  the  influence 
of  these  remedies  the  growth  of  the  tumor  is  often  promptly  arrested,  and 
ultimately  even  entirely  dispersed.  The  use  of  mercury  is  particularly  ser- 
viceable in  these  cases,  but  to  produce  its  full  effects  it  is  generally  necessary 
to  carry  it  to  the  extent  of  gentle  ptyalism,  maintained  for  some  time,  espe- 
cially in  obstinate  cases.  When  the  complaint  gives  rise  to  much  pain, 
opium,  conjoined  with  diaphoretics,  will  be  required. 

Topical  applications  are  particularly  useful  when  the  tumor  is  of  rapid 
growth,  exquisitely  sensitive,  and  the  result  of  external  injury,  or  of  a  syphi- 
litic taint  of  the  system.     In  the  earlier  stages  of  the  disease,  the  remedies 


FIBRO-CARTILAGINOUS    TUMORS. 


901 


most  to  be  relied  upon  are  leeches,  blisters,  saturnine  lotions,  and  the  tinc- 
ture of  iodine,  employed  in  the  ordinary  way.  If  blisters  be  used,  and  my 
experience  is  that  they  are  generally  the  most  valuable  of  all  topical  means, 
the  skin  over  the  tumor  should  be  raised  very  thoroughly,  and  a  free  discharge 
should  afterwards  be  maintained  by  some  stimulating  unguent,  the  object 
being  to  excite  a  permanent  pyogenic  effect.  In  the  syphilitic  form  of  exos- 
tosis, mercurial  fumigation  sometimes  answers  a  good  purpose,  succeeding 
when  all  other  remedies  fail. 

When  the  tumor  has  attained  considerable  bulk,  and,  above  all,  when  it  is 
of  long  standing,  and  of  great  firmness,  or  productive  of  excessive  suffering, 
the  only  chance  of  relief  is  ablation,  or,  if  this  be  impracticable  on  account 
of  the  nature  and  extent  of  the  exostosis,  amputation  of  the  affected  limb. 
The  incisions  through  the  integuments  are  made  as  in  cases  of  ordinary 
growths,  the  most  eligible  shape  being  the  crucial,  elliptical,  or  T-like.  Free 
exposure  is  effected,  and  in  doing  this  care  is  taken  not  to  interfere  with  any 
important  structures,  the  division  of  which  might  afterwards  impair  the  use- 
fulness of  the  parts.  If  the  skin  is  diseased,  or  much  attenuated,  the  affected 
portion  is,  of  course,  removed.  The  exostosis  is  then  attacked  with  the  knife 
and  a  common  metacarpal  saw,  the  former  alone,  if  stout,  being  commonly 
sufficient  to  effect  ablation  when  the  tumor  has  a  cartilaginous  base,  or  an 
unusually  soft  structure.  In  general,  however,  the  saw  will  be  necessary,  and 
there  are  many  cases  where  the  gouge,  chisel,  aud  trephine  may  advantage- 
ously be  employed.  If  the  tumor  has  a  very  large  base,  and  is  insensibly 
confounded  with  the  substance  of  the  bone  from  which  it  grows,  it  should  be 
divided  into  several  sections,  by  perforating  it  at  different  points,  and  then 
detaching  them  separately,  or  piecemeal.  Various  kinds  of  saws  have  been 
invented  for  removing  exostoses,  but  they  are  all  more  or  less  complicated 
and  unwieldy,  and  may  well  be  replaced  by  the  more  simple  instruments  in 
common  use.  In  whatever  manner  the  ablation  be  effected,  there  is  one  cir- 
cumstance which  should  claim  special  attention,  and  that  is  to  make  the  bony 
wound  as  smooth  as  possible  by  means  of  the  raspatory,  otherwise  the  rough 
surface  will  serve  as  a  serious  obstacle  to  cicatrization.  As  it  is,  there  will, 
in  any  event,  be  more  or  less  suppuration*  retarding  the  progress  of  the  case, 
and  the  patient  may  congratulate  himself  if  he  escape  erysipelas  and  other 
serious  consequences.  The  hemorrhage  attending  the  operation  is  usually 
very  slight.  The  edges  of  the  wound  should  be  lightly  approximated,  and 
the  parts  kept  constantly  wet  with  water-dressing,  either  cold,  cool,  or  tepid, 
according  to  the  exigencies  of  each  particular  case. 


2.    FIBRO-CARTILAGINOUS  TUMORS. 

The  fibrocartilaginous  tumor,  the  enchondroma  of 
recent  writers,  depicted  in  fig.  311,  may  be  deve- 
loped in  the  cancellated  structure,  or  upon  the  outer 
surface  of  the  bones,  beneath  the  periosteum.  Its 
figure  is  globular;  its  surface  rough,  or  nodulated; 
its  consistence  firm,  dense,  and  elastic  ;  its  color  white, 
or  grayish.  When  boiled,  it  yields  a  peculiar  form  of 
gelatin,  termed  chondrin.  The  tumor  is  essentially 
composed  of  a  fibrous  and  of  a  cartilaginous  substance. 
The  former  constitutes  the  nidus  in  which  the  latter  is 
deposited,  and  consists  of  a  vast  number  of  oblong 
or  rounded  cells,  from  the  size  of  a  clover-seed  to  that 
of  a  pea.  These  cavities  cannot  generally  be  distin- 
guished until  the  cartilaginous  element  has  been  scraped 
away,  or  removed  by  maceration.  The  morbid  mass 
is  strikingly  conglomerate,  and  often  attains  a  large 


311. 


Fibro-cartilaginous    tumors 
of  the  hand. 
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bulk.  When  it  originates,  as  it  commonly  does,  in  the  central  part  of  the 
bone,  it  gradually  encroaches  upon  the  compact  tissue,  which  it  expands 
into  a  thin,  porous  shell,  either  entirely  osseous,  or  partly  osseous  and  partly 
cartilaginous.  Finally,  the  attenuated  lamella  gives  way  at  one  or  more 
points,  and  thus  allows  the  morbid  growth  to  protrude  beneath  the  peri- 
osteum, which  is  itself  often  very  much  altered  in  its  character. 

This  tumor  ordinarily  affects  only  one  bone,  is  not  malignant,  and  is  pro- 
ductive of  little  inconvenience,  except  from  its  size.  It  is  peculiar  to  early 
life,  is  often  directly  chargeable  to  external  violence,  manifests  no  tendency 
to  degeneration,  not  even  when  of  long  standing,  is  generally  slow  in  its  pro- 
gress, and  occasionally  appears  simultaneously  in  several  parts  of  the  skeleton. 
Every  portion  of  the  osseous  system  is  liable  to  it ;  but  the  pieces  most  fre- 
quently affected  are  the  metacarpal  bones,  the  phalanges  of  the  fingers,  the 
humerus,  and  the  lowrer  jaw.  To  the  tumor  now  described,  especially  when 
it  is  hard,  fibrous,  and  interspersed  with  the  debris  of  osseous  matter,  or  red 
and  dense,  like  half-boiled  beef,  or  fresh  pork,  the  unmeaning  title  of  osteo- 
sarcoma is  usually  applied  by  surgical  writers.  When  the  disease  is  of  long 
standing,  the  growth  sometimes  undergoes  partial  ossification,  as  in  the  speci- 
men represented  in  fig.  312.  Fig.  313  exhibits  a  fibrocartilaginous  tumor 
of  the  ribs,  from  a  drawing  of  a  preparation  in  my  collection. 


Fig.  312. 


Fig.  313. 


Enchondromatous  tumor  undergoing  ossifica- 
tion. 


Encliondromatons   tumor   of    the  ribs.      a.    External 
appearance,     b.  Internal  structure. 


The  only  remedy  for  this  affection  is  free  excision, 
means,  even  in  its  earlier  stages,  are  unavailing. 


All  local  and  general 


3.    ANEURISMAL  TUMORS. 

Aneurism  of  the  osseous  tissue  consists  in  an  extraordinary  development 
of  the  minute  vessels,  and  presents  precisely  the  same  anatomical  features  as 
aneurism  by  anastomosis  of  the  soft  parts.  Confined  usually  to  one  bone, 
it  may  occur  in  several,  or  even  in  a  considerable  number.  In  one  case  it 
was  discovered  in  the  cranium,  sternum,  ribs,  vertebras,  and  innominate  bone 
of  the  same  subject.     Its  favorite  seat  is  the  upper  extremity  of  the  tibia, 
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just  below  the  knee.  It  may  arise  at  various  periods  of  life,  but  is  most 
common  in  young  adults.  The  tumor  varies  in  volume  from  a  pullet's  egg 
to  a  cocoa-nut. 

The  disease  always  begins  in  the  cancellated  structure,  which  is  converted 
into  chambers  of  various  sizes,  filled  with  coagulated  blood,  disposed  in  con- 
centric layers,  as  in  old  aneurismal  tumors.  Some  of  the  cells  occasionally 
contain  fluid  blood,  or  blood  partly  fluid  and  partly  clotted ;  but  this  is  rare. 
The  outer  table  of  the  bone  is  expanded,  attenuated,  and  perforated,  or  so 
soft,  flexible,  and  elastic  that  it  may  be  bent  like  cartilage.  In  some  instances, 
on  the  other  hand,  it  is  remarkably  brittle,  and  may  be  crushed  like  the  shell 
of  an  egg.  The  periosteum  is  thickened  and  indurated  ;  but  the  joints  in 
the  immediate  vicinity  of  the  disease  are  commonly  healthy,  even  when  they 
are  separated  from  it  merely  by  a  thin  layer  of  cartilage.  The  vessels  which 
ramify  through  the  substance  of  the  bone  are  tortuous,  brittle,  increased  in 
size,  and  open  by  numerous  little  orifices  into  the  aneurismal  sac  at  various 
points  of  its  extent. 

There  is  a  form  of  this  affection  in  which  the  vessels,  as  was  first  clearly 
shown  by  Mr.  Stanley,  consist  principally  of  enlarged  capillaries,  exhibiting 
the  same  general  characters  as  an  anastomotic  aneurism  or  an  erectile  tumor 

Fig.  314. 


Anastomotic  aneurism  of  tone. 


of  the  soft  parts.  The  disease,  represented  in  fig.  314,  has  hitherto  been 
chiefly  noticed  in  the  broad  bones,  especially  those  of  the  cranium,  of  young 
children. 

The  causes  of  this  lesion  are  involved  in  obscurity.  In  some  instances  it 
has  been  traced  to  the  effects  of  a  blow  ;  in  others,  to  a  fall,  or  jump  from  a 
considerable  height.  Either  of  these  occurrences,  by  disturbing  the  vascular 
action  of  the  bone,  might  produce  the  disease. 

The  enlargement,  even  in  its  early  stage,  is  tense  and  painful ;  being 
attended  with  distension  of  the  superficial  veins,  swelling  of  the  surrounding 
structures,  and  slight  discoloration  of  the  skin.  In  a  short  time  a  deep- 
seated  pulsation,  or  throbbing,  synchronous  with  that  of  the  left  ventricle, 
and  similar  to  what  is  witnessed  in  some  erectile  tumors,  may  be  perceived 
in  the  affected  part.  In  the  advanced  stage  of  the  malady  the  beating  is 
accompanied  by  a  sort  of  undulating  movement,  and  is  easily  interrupted  by 
compressing  the  main  artery  of  the  limb  between  the  tumor  and  the  heart. 
The  enlargement  varies  in  size.  In  a  case  mentioned  by  Mr.  Bell,  it  was 
more  than  nineteen  inches  in  circumference,  by  upwards  of  six  in  length. 
In  some  instances,  pressure  applied  to  the  tumor  with  the  finger  imparts  a 
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peculiar  crackling  sensation,  not  unlike  that  of  dry  parchment  or  an  egg-shell. 
The  soft  parts  around  the  disease  are  generally  cedematous,  the  whole  limb 
is  apt  to  be  swollen,  and  the  motion  of  the  contiguous  joints  is  constrained 
and  painful.     Towards  the  last  the  general  health  always  seriously  suffers. 

The  only  effectual  remedy  for  this  disease,  provided  its  location  be  favora- 
ble, is  amputation.  In  the  early  stage  relief  may  possibly  be  afforded  by 
securing  the  main  artery  of  the  limb.  Lallemand  relates  a  case  in  which 
ligature  of  the  femoral  artery  completely  arrested  an  aneurismal  affection  of 
the  head  of  the  tibia ;  but  this  must  be  regarded  as  an  exception  to  the 
general  rule. 

The  anastomotic  form  of  this  disease  admits  of  removal  only  when  it  is  of 
limited  extent.  When  it  is  situated  in  the  cranial  bones,  it  gradually  destroys 
the  osseous  tissue,  and  ultimately  involves  the  brain  and  its  envelops,  render- 
ing interference  out  of  the  question.  Several  cases  have  been  reported  in 
which  the  carotid  arteries  were  tied  for  this  disease,  but  iu  none  with  any 
permanent  benefit. 

4.  HEMATOID  TUMORS. 

There  is  a  variety  of  tumors,  closely  allied  to  that  just  described,  which, 
for  the  sake  of  uniformity  in  medical  nomenclature,  I  shall  term  hematoid. 
It  is  produced  by  a  deposition  of  blood  in  the  cancellated  structure,  forming 
a  firm,  oval,  and  elastic  tumor,  filled  with  dark,  solid  coagula.  The  best 
specimen  of  this  disease  that  I  have  met  with,  occurred  to  me,  about  ten 
years  ago,  in  a  man  aged  thirty-five,  a  portion  of  whose  lower  jaw  I  ampu- 
tated, on  account  of  what  was  supposed  to  be  a  bony  tumor.  The  growth, 
which  was  about  the  size  of  a  common  orange,  extended  from  the  canine 
tooth  on  the  right  side  to  the  middle  grinder  of  the  left,  and  consisted  of  a 
mere  osseous  shell,  without  any  vestige  of  the  cancellated  structure ;  it  was 
occupied  by  three  red,  solid  coagula,  the  largest  of  which  did  not  exceed  the 
volume  of  a  pigeon's  egg.  The  cavity  was  only  partially  filled  by  the  clotted 
blood,  which  adhered  to  the  inner  surface  of  the  bony  wall,  and  was  evidently 
organized.  The  tumor  had  appeared  three  years  before  without  any  assign- 
able cause.  Whence  was  this  blood  derived  ?  Did  it  proceed  from  a  rup- 
ture of  some  of  the  vessels  of  the  bone  ?  If  so,  the  fact  could  not  be  ascer- 
tained by  the  most  careful  examination. 

5.    SERO-CYSTIC  TUMORS. 

Serous  cysts,  similar  to  those  which  occur  in  the  soft  parts,  especially  the 
ovary,  kidney,  and  liver,  are  occasionally  met  with  in  various  pieces  of  the 
skeleton,  particularly  in  the  lower  jaw,  the  tibia,  and  femur.  They  are  always 
developed  in  the  areolar  tissue,  and  show  themselves  in  two  distinct  forms, 
the  unilocular  and  multilocular,  of  which  the  first  is  by  far  the  more  frequent, 
the  other  being,  in  fact,  extremely  uncommon.  Pathologists  failed,  until 
recently,  to  seize  the  distinctive  features  of  this  disease,  and  to  assign  to  it  a 
proper  place  in  their  nosological  tables.  Mention,  it  is  true,  was  made  of  it 
by  some  of  the  authors  of  the  last  century,  especially  by  Bordenave,  but  it 
was  only  in  an  incidental  manner,  and  it  remained  for  Dupuytren  to  furnish 
the  first  clear  account  of  it.  It  is  more  than  probable  that  what  the  older 
surgeons  were  in  the  habit  of  calling  osteosarcoma  and  spina  ventosa  were 
frequently,  if  not  generally,  growths  of  this  description,  with  cavities  filled 
with  liquid  or  solid  matter.  I  have  certainly  commonly  found  them  so,  and 
it  may,  therefore,  be  concluded,  that  the  same  thing  has  happened  to  others. 

Morbid  Anatomy. — The  unilocular  cyst  varies  in  size  from  that  of  a  hemp- 
seed  to  that  of  a  pullet's  egg,  its  shape  being  generally  irregularly  rounded, 
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Fig.  315. 


or  somewhat  globular.  It  consists  essentially  of  a  thin,  delicate,  polished 
membrane,  having,  apparently,  all  the  characteristics  of  the  serous  tissue. 
This  membrane  is  closely  adherent  to  the  bony  wall  of  the  cyst,  and  under- 
goes important  changes  in  consequence  of  age,  and  repeated  attacks  of  in- 
flammation, becoming  dense,  thick,  opaque,  and  tough.  The  contents  of  the 
cyst  are  variable:  sometimes  clear  and  limpid,  like  well  water;  sometimes 
cloudy,  ropy,  or  glutinous;  sometimes  sero-  purulent ;  and  finally,  again, 
though  this  is  uncommon,  thin  and  discolored,  from  the  admixture  of  hematin. 
Some  of  the  older  cavities  occasionally  contain  solid  matter,  of  an  albumin- 
ous, curdy,  or  fibrous  nature ;  and  I  have  seen  specimens  in  which  they  were 
occupied  by  a  peculiar,  micaceous-looking  substance,  not  unlike  cholesterine. 

The  multilocular  cyst,  represented  in  fig.  315,  is  less  frequent  than  the 
unilocular.  As  the  name  imports,  it  is  composed 
of  a  greater  or  less  number  of  cells,  divided  by 
bony  septa,  and  lined  by  a  serous  membrane,  simi- 
lar to  that  in  the  unilocular  cyst,  of  which  the 
multilocular  appears  to  be  merely  an  exaggerated 
variety.  Its  contents  are  generally  of  a  sero- 
sanguinolent  character,  although  sometimes  they 
are  clear  and  purely  serous,  like  those  of  hydro- 
cele. In  one  case,  I  found  it  thick  and  red,  like 
the  dregs  of  claret  wine.  In  a  group  of  multilocu- 
lar cysts,  a  few  will  occasionally  be  seen  to  be  filled 
with  solid  matter,  or  matter  partly  solid  and  partly 
fluid.  When  this  is  the  case,  it  may  generally  be 
assumed  that  the  cysts  are  old,  and  that  their  ves- 
sels have  undergone  important  changes  in  their 
secretory  action,  in  consequence  of  which  they  pour 
out  concrete  instead  of  liquid  substance.  I  have 
witnessed  instances,  however,  in  which  the  material 
was  of  such  a  nature  as  to  induce  the  belief  that 
it  was  originally  deposited  in  a  solid  form.  How- 
ever this  may  be,  the  substance  is  generally  of  a 
fibrous  or  fibro-cartilaginous  character,  and  so  firmly 
adherent  to  the  walls  of  the  cysts  which  contain  it 
as  to  be  with  difficulty  enucleated.  Interspersed 
through  this  substance  are  occasionally  little  no- 
dules, fragments  or  spicules  of  bone,  and  earthy  concretions,  or  a  combination 
of  calcareous  with  osseous  matter. 

Age  and  Sex. — Serous  cysts  of  the  bones  are  most  common  in  young  adults 
and  middle-aged  subjects ;  being  seldom  met  with  before  puberty,  or  after 
fifty.  Both  sexes  are  liable  to  them,  but  in  what  proportion,  has  not  been 
determined.  Their  causes  are  involved  in  obscurity.  In  general  the  disease 
arises  spontaneously.  In  the  lower  jaw,  which,  as  has  already  been  stated,  is 
its  most  frequent  seat,  its  origin  is  often  ascribed  to  the  irritation  of  a  decayed 
fang,  or  to  violence  done  in  the  extraction  of  a  tooth ;  but  before  we  can 
admit  the  influence  of  either  as  a  cause  of  serous  cysts,  it  must  be  remembered 
that  thousands  of  persons  constantly  suffer  in  this  way,  without  any  such 
occurrence,  and  hence  the  development  of  these  bodies  may,  after  all,  under 
such  circumstances,  be  a  mere  coincidence.  So,  also,  with  respect  to  blows, 
fractures,  contusions,  and  other  mechanical  injury,  so  often  invoked  as  sources 
of  this  and  other  organic  maladies  of  the  bones.  If  they  are  really  capable 
of  producing  such  an  effect  in  one  case,  why  should  they  not  in  another?  We 
must,  therefore,  look  beyond  these  causes,  and  conclude  that  some  other  agent 
is  concerned  in  their  origin,  although  of  the  nature  of  that  agent  we  are 
entirely  ignorant. 


Cystic  disease  of  the  femur. 
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Progress. — The  progress  of  this  disease  is  always  slow.  In  the  jaw  vre 
often  meet  with  cases  of  serous  cysts  of  six,  twelve,  and  even  fifteen  years' 
standing,  without  any  serious  disturbance  of  the  general  health,  or  any  par- 
ticular local  disorder,  save  what  results  from  the  pressure  of  the  tumor  upon 
the  surrounding  structures.  Neither  the  cysts,  their  fibrous  contents,  nor 
the  parts  adjacent  manifest  any  tendency  to  malignancy,  and  I  am  inclined 
to  believe  that  whenever  such  an  occurrence  is  observed  it  is  to  be  received 
as  a  strong  evidence  that  the  growth  was  originally  of  a  bad  character,  and 
not  that  it  became  so  in  consequence  of  any  new  epigenesis.  When  the  tumor 
is  large,  whether  it  be  multilocular  or  not,  fluid  or  solid,  it  generally  exhibits 
a  marked  tendency  to  destroy  the  bone  in  which  it  is  located,  pressing  aside 
the  compact  lamella,  and  gradually  involving  its  entire  circumference.  In 
the  lower  jaw  the  parts  most  commonly  affected  are  the  body  and  ramus, 
extending  often  beyond  the  middle  line  in  front,  and  backwards  as  far  as  the 
condyloid  process. 

Symptoms. — The  symptoms  of  cystic  disease  of  the  osseous  tissue  are  ob- 
scure. The  first  thing  that  usually  attracts  attention  is  a  dull  aching  pain,  in 
some  particular  bone,  as,  for  example,  the  jaw,  which  is  often  mistaken  for 
toothache,  or  rheumatism  ;  this  gradually  increases  in  severity  and  frequency, 
and  is  at  length  found  to  be  dependent  upon  the  presence  of  a  hard  tumor, 
or  the  expansion  of  a  portion  of  the  bone,  more  or  less  tender  on  pressure 
and  motion,  but  unattended  by  any  discoloration  or  intumescence  of  the  over- 
lying textures.  The  progress  of  the  disease  is  always  tardy,  and  it  often 
happens  that,  after  having  attained  considerable  development,  it  remains,  to 
all  outward  appearance,  for  some  time  perfectly  stationary.  Then,  taking  a 
new  start,  it  again  increases,  and  thus  it  continues,  now  advancing  and  now 
halting,  until  it  has  perhaps  acquired  the  volume  of  a  large  orange,  or  even 
of  a  fist.  Still,  the  general  health  continues  good,  there  is  no  emaciation, 
and  the  countenance  is  perfectly  free  from  that  distressed,  anxious,  and  sallow 
state  which  characterizes  it  in  malignant  disease.  Even  the  pain  is  generally 
comparatively  trivial,  and  if  it  were  not  for  the  mechanical  obstruction  occa- 
sioned by  the  encroachment  of  the  tumor  upon  the  adjacent  parts,  the  patient 
would  hardly  be  conscious  of  being  unwell.  If  the  parts  be  now  carefully 
examined,  they  will  be  found  to  be  of  unequal  consistence,  the  firmer  parts 
being  incompressible,  while  the  softer  ones  readily  yield  under  the  finger, 
emitting  a  peculiar  crackling  noise  not  unlike  that  of  dry  parchment.  In  the 
absence  of  signs  of  malignancy,  pulsation,  lividity,  and  varicose  enlargement 
of  the  overlying  vessels,  these  circumstances  afford  the  best  evidence  of  the 
true  nature  of  the  disease,  but  if  there  be  any  doubt  respecting  it,  this  may 
generally  be  promptly  dispelled  by  a  resort  to  the  exploring  needle,  the 
escape  of  serous,  or  sero-sanguinolent  fluid  determining  the  diagnosis.  The 
tardy  growth  of  the  tumor  and  the  absence  of  constitutional  disorder  are, 
indeed,  commonly  of  themselves  sufficient  to  mark  the  character  of  the  ma- 
lady. Between  cystic  and  hydatic  diseases  of  the  bones  no  signs  of  dis- 
tinction exist,  nor  is  this  a  matter  of  importance,  as  the  treatment  is  essentially 
similar. 

Treatment. — The  only  available  treatment  in  cystic  disease  is  removal  of 
the  morbid  mass,  and  some  of  the  most  brilliant  exploits  in  modern  surgery 
have  been  performed  upon  tumors  of  this  kind.  When  it  involves  the  jaw, 
the  greater  portion  of  that  bone  sometimes  requires  excision,  the  affected 
part  being  cut  away  along  with  a  portion  of  the  sound  tissue,  the  same  prin- 
ciple guiding  the  surgeon  as  in  the  extirpation  of  morbid  growths  of  the  soft 
structures.  When  the  cysts  are  small  and  not  numerous,  they  may  sometimes 
be  effectually  scooped  out,  the  cavity  being  afterwards  stuffed  with  lint,  and 
made  to  heal  by  the  granulating  process.  On  the  other  hand,  cases  occur, 
as  when  the  disease  involves  the  entire  circumference  of  one  of  the  bones  of 
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the  extremities,  where,  neither  of  these  procedures  being  avaliable,  nothing 
short  of  amputation  will  answer. 

I  am  aware  that  various  plans  of  treatment  have  been  suggested  for  arrest- 
ing this  disease  in  its  earlier  stages,  or  curing  it  without  the  knife  when  it 
has  attained  a  considerable  magnitude.  So  far,  however,  as  I  am  informed, 
there  are  none  which  are  entitled  to  any  confidence.  The  most  plausible 
of  these  are  iodine  injections  and  the  introduction  of  the  seton;  the  former 
of  which  experience  has  proved  to  be  ineffectual,  while  the  latter  is  so  un- 
scientific as  not  to  be  thought  of,  much  less  practised,  in  any  case. 

6.    HYDATIC  TUMORS. 

One  of  the  most  remarkable  diseases  of  the  bones  is  the  development  of 
hydatids  in  their  spongy  structure,  an  occurrence  which,  although  uncommon, 
has  now  been  so  repeatedly  observed  as  to  entitle  it  to  distinct  notice  in  a 
systematic  treatise  on  surgery.  The  first  account  of  these  bodies  was  given 
by  two  Dutch  pathologists,  Van  Yy  and  Yander  Haar.  Since  then  atten- 
tion has  been  directed  to  them  by  other  observers,  who,  minutely  detailing 
the  facts  which  have  come  under  their  notice,  have  thus  laid  the  foundation 
of  our  knowledge  of  this  interesting  subject. 

Although  it  is  extremely  probable  that  all  the  different  classes  of  bones 
are  liable  to  these  formations,  yet  they  have  hitherto  been  observed  almost 
exclusively  in  the  long  and  flat  bones,  particularly  in  the  tibia,  for  which, 
judging  from  the  frequency  of  their  occurrence  here,  they  appear  to  have  a 
sort  of  preference.  They  have  been  found  three  times  in  the  frontal  bone, 
twice  in  the  iliac  bone,  twice  in  the  humerus,  once  in  the  femur,  and  once  in  a 
vertebra.  What  was  formerly  known  under  the  vague  name  of  spina  ventosa  was 
an  osseous  tumor  which  probably  occasionally  contained  bodies  of  this  kind. 

Situation. — Hydatids  of  the  bones  are  always  developed  in  the  spongy 
texture  of  the  skeleton,  as  this  alone  affords  them  an  opportunity  of  growing 
and  expanding,  the  compact  tissue  being  too  dense  and  firm  to  admit  of  their 
iucrease.  The  only  exception  to  this  occurs  when  they  form  in  the  frontal 
sinus,  but  even  here  there  is,  it  will  be  observed,  no  new  law  in  operation, 
since  the  cavity  in  question  is,  in  fact,  only  a  large  cell,  exceedingly  well 
adapted  as  a  residence  for  such  creatures.  In  the  tibia,  the  disease  is  always 
situated  in  the  spongy  structure  which  exists  in  such  abundance  in  the  head 
of  this  bone,  just  below  the  knee. 

How  these  bodies  are  developed  is  still  a  mystery.  That  the  germs  are 
conveyed  to  the  spongy  tissue  of  the  bones  in  the  blood  which  is  sent  to  them 
for  their  nutrition  and  growth  is  evident  enough,  but  why  they  should  be 
deposited  here  in  preference  to  other  parts  of  the  body  is  a  question  which 
the  most  refined  pathology  is  unable  to  answer.  Nor  is  anything  certainly 
known  in  regard  to  the  nature  of  the  exciting  causes  of  these  bodies ;  for  if, 
as  has  occasionally  happened,  they  have  shown  themselves  in  a  particular 
portion  of  the  skeleton  after  the  occurrence  of  a  blow,  contusion,  or  other 
injury,  it  does  not  prove  that  their  development  was  the  consequence  of  such 
injury. 

Sex  does  not  appear  to  exercise  any  particular  influence  upon  the  develop- 
ment of  hydatids  of  the  bones,  as  they  have  been  observed  with  nearly  equal 
frequency  in  men  and  women.  Most  of  the  patients  in  which  they  have 
hitherto  been  found  were  adults,  but  in  one  instance  they  occurred  in  a  child 
three  years  of  age.  Borchard  has  narrated  a  case  where  they  existed  in 
several  situations  in  the  same  individual. 

Morbid  Anatomy.—  Examination  has  proved  that  these  bodies  are  really 
acephalocysts,  similar  to  those  which  are  occasionally  met  with  in  the  liver, 
ovaries  lungs  and  other  internal  viscera.     Of  a  spherical  or  rounded  shape, 
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they  are  sometimes  irregularly  flattened,  or  compressed,  and  vary  in  size  from 
that  of  a  pea  to  that  of  a  marble,  their  dimensions  being  evidently  influenced 
by  their  age,  and  the  extent  of  the  cavity  in  which  they  are  developed. 
Their  number,  which  is  seldom  large,  is  usually  in  an  inverse  ratio  to  their 
volume.  They  are  inclosed  in  a  sort  of  parent-cyst,  soft  in  structure,  thin, 
and  of  a  whitish  appearance,  and  they  float  about  in  the  midst  of  a  serous 
fluid,  of  a  saline  taste,  and  partially  coagulable  by  heat,  alcohol,  and  acids, 
circumstances  clearly  betraying  its  albuminous  character. 

The  cavity  in  which  these  bodies  are  situated  is  deserving  of  special  atten- 
tion. It  is  evidently,  in  the  first  instance,  simply  one  of  the  cells  of  the 
areolar  tissue,  in  which  the  germ  of  the  animal  is  deposited,  and  where  it  is 
destined  afterwards  to  attain  its  full  development.  As  its  growth  proceeds, 
it  presses  upon  the  osseous  matter,  pushing  its  fibres  farther  and  farther 
apart,  at  the  same  time  causing  a  partial  removal  of  it  by  the  action  of  the 
absorbents,  until  what  remains  is  at  length  converted  into  a  mere  bony  sheet, 
hardly  as  thick  as  a  piece  of  parchment,  elastic,  and  crackling  under  the 
finger.  The  shell  is  lined,  as  already  stated,  by  a  thin,  closely  adherent 
membrane,  which  evidently  plays  an  important  part  in  the  development  and 
protection  of  the  new  being.  Cases  occur  in  which  it  consists  of  several 
compartments,  cells,  or  lodges,  although  in  general  it  is  unilocular.  The 
bone  immediately  adjacent  to  the  disease  is  usually  thickened  and  roughened 
by  irregular  deposits. 

Symptoms. — The  symptoms  attending  the  formation  of  these  bodies  are 
extremely  obscure,  and  cannot,  for  a  long  time,  be  separated  from  those  which 
accompany  other  diseases  in  and  about  the  skeleton.  Their  growth  is  always 
very  tardy,  and  a  long  time  elapses  before  there  is  any  pain  and  discoloration 
of  the  integuments.  The  patient  is  merely  aware  that  there  is  some  tumor, 
gradually  augmenting  in  bulk,  and  slowly  encroaching  upon  the  surrounding 
parts ;  hard  and  firm  at  first,  afterwards  more  soft,  and  ultimately  becoming 
quite  elastic,  and  emitting  a  peculiar  crackling  sound  on  pressure  very  similar 
to  that  of  dry  parchment.  If  it  be  deep-seated,  it  will  cause  a  gradual  wast- 
ing of  the  superimposed  tissues,  the  muscles  and  tendons  being  spread  out 
like  thin  ribbons,  while  portions  of  the  fibrous  membranes  are  actually  ab- 
sorbed. Meanwhile,  the  tumor  mechanically  impedes  the  functions  of  the 
surrounding  parts,  pain  and  tenderness  set  in,  and  the  integuments  show 
signs  of  irritation  and  discomfort.  At  this  stage  of  the  complaint  the  affected 
bone  sometimes  gives  way  under  the  most  trivial  accident,  refusing  after- 
wards to  unite,  or  undergoing  consolidation  only  after  a  long  while  and  after 
much  trouble.  Occasionally,  the  most  prominent  portion  of  the  tumor  ulce- 
rates, and  discharges  a  part  of  its  contents  ;  such  an  event,  however,  is  ex- 
tremely rare.  The  general  health  remains  good  for  years,  but  in  the  end  it 
is  always  much  impaired  in  consequence  of  the  local  distress. 

Diagnosis. — The  most  important  diagnostic  signs  are,  the  tardy  progress 
of  the  tumor,  the  want  of  pain  and  swelling,  the  change  from  a  hard,  incom- 
pressible substance  to  one  of  comparative  softness  and  even  elasticity,  and 
the  complete  absence  of  all  appearance,  both  local  and  constitutional,  of 
malignancy.  After  all,  however,  these  symptoms  are  merely  of  a  negative 
character;  for  at  last  the  only  reliable  source  of  information  is  the  explor- 
ing needle,  though  this  also,  unfortunately,  is  not  available  until  the  morbid 
growth  has  acquired  a  great  bulk,  and  is  almost  on  the  verge  of  bursting. 
Even  the  elastic  feel  and  crackling  noise  which,  in  the  latter  stages  of  the 
complaint,  form  such  prominent  features,  are  of  no  diagnostic  avail,  as  they 
are  common  to  several  other  varieties  of  bony  tumors. 

Prognosis. — Hydatic  disease  of  the  osseous  tissue  is  always  a  grave  oc- 
currence, not  so  much  on  account  of  the  damage  it  does  to  the  general  health 
as  on  account  of  the  injury  it  inflicts  upon  the  affected  bone,  weakening  its 
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structure,  and  thus  impairing  its  usefulness,  generally  to  an  irremediable  ex- 
tent. In  several  of  the  recorded  cases  the  acephalocysts  burst  into  the 
knee-joint,  causing  violent  suppuration,  and  destruction  of  the  functions  of 
the  articulation.  In  a  few  others,  the  animals  perished,  and  shrunk  up  into 
dirty,  reddish-looking  masses,  which  afterwards  became  a  source  of  irritation, 
followed  by  high  constitutional  disturbance,  excessive  pain,  and  hectic  fever. 

Treatment. — The  only  remedy  that  can  at  all  reach  this  disease  is  extirpa- 
tion, and  the  earlier  this  is  performed  the  better,  for  then  there  is  no  serious 
structural  lesion  of  the  bone,  involving  the  necessity  of  resection  or  amputa- 
tion. As  soon,  therefore,  as  the  diagnosis  is  fully  established,  the  tumor 
should  be  freely  exposed  by  an  incision,  either  crucial  or  elliptical,  and  at- 
tacked with  the  saw,  pliers,  trephine,  or  chisel  and  mallet,  as  may  seem  advisa- 
ble. Its  contents  being  turned  out,  the  lining  membrane  of  the  osseous  shell 
is  carefully  peeled  off,  or,  when  this  is  impracticable,  painted  with  a  strong 
solution  of  iodine,  to  destroy  its  secreting  surface,  lest  there  should  be  a  speedy 
reproduction,  if  not  of  hydatids,  at  all  events  of  serous  fluid.  The  cavity  is 
then  filled  with  lint,  smeared  with  cerate,  and  the  flaps  being  approximated 
are  lightly  held  in  place  with  a  few  strips  of  adhesive  plaster.  The  cavity 
will  gradually  shrink,  and  a  cure  be  effected  by  the  granulating  process. 

When  the  case  is  one  of  an  aggravated  nature,  involving  the  entire  cir- 
cumference of  the  affected  bone,  or  when  the  hydatids  open  into  a  joint,  the 
only  question  will  be  whether  the  treatment  shall  be  by  resection  or  amputa- 
tion. The  former  procedure  can  only  be  suitable  when  the  disease  is  of 
limited  extent ;  and  in  that  event,  it  may  probably  always  be  replaced  by  ex- 
cision, so  that,  in  reality,  it  would  be  difficult  to  imagine  how  or  when  it 
could  be  of  service.  Amputation  will  be  necessary  when  the  case  is  despe- 
rate, as  when  the  bone  is  irremediably  destroyed,  or  broken  and  unwilling  to 
unite,  or  when  the  tumor  has  discharged  its  contents  into  a  neighboring  ar- 
ticulation, and  has  induced  so  much  disturbance,  local  and  constitutional,  as 
to  threaten  life. 

1.    MYELOID  TUMORS. 

The  osseous  tissue  is  more  liable  to  the  myeloid  tumor  than  any  other  class 
of  textures,  and  it  is  here  that  the  new  structure  generally  acquires  its  most 
perfect  development.  Doubtless  it  may  occur  in  all,  or  nearly  all,  the  pieces 
of  the  skeleton,  but  its  favorite  sites  would  seem  to  be  the  tibia,  femur,  and 
inferior  maxilla,  especially  the  latter.  Commencing  generally,  if  not  always, 
in  the  cancellated  structure,  its  point  of  departure  is  probably  the  endosteum, 
extending  from  thence  to  the  compact  layers,  which  it  gradually  disparts, 
and  converts  into  thin,  cartilaginous  plates,  bending  and  crackling  under  the 
finger  like  dry  parchment.  Continuing  its  growth,  it  may,  in  time,  attain 
the  size  of  a  fist,  or  even  of  a  foetal  head,  encroaching  seriously  upon  the 
surrounding  parts,  and  interfering,  more  or  less,  with  the  exercise  of  their 
functions.  The  arteries  leading  to  it  are  generally  somewhat  enlarged,  and 
the  tumor  itself  is  commonly  quite  vascular.  A  section  of  it  exhibits  a 
smooth,  compact  appearance,  of  a  reddish,  pink,  or  lilac  tint,  inlaid,  as  it 
were,  with  soft  bony  fibres,  and  pervaded  by  little  cysts,  either  simple  or 
compound,  and  occupied  by  different  kinds  of  fluids,  as  serum,  sanguinolent 
matter,  or  altered  blood,  or  all  these  substances  commingled. 

There  are  no  signs  by  which  this  growth  can  be  distinguished  from  other 
tumors  of  the  bones ;  its  rapid  development,  its  elastic  feel,  and  its  lobulated 
form  assimilate  it  very  much,  in  its  external  characters,  to  encephaloid,  and 
the  resemblance  is  still  further  shown  by  the  fact  that  the  disease  is  liable 
to  recur  after  extirpation,  and  also  that,  in  its  advanced  stages,  the  patient 
presents  all  the  evidences  of  the  cancerous  cachexia.     The  only  remedy  is 
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excision  or  amputation  ;  excision,  when  the  tumor  involves  the  jaws,  amputa- 
tion, when  it  is  seated  in  the  bones  of  the  extremities. 

MALIGNANT  FORMATIONS. 

The  various  malignant  affections  of  the  bones  may,  as  far  as  practical  pur- 
poses are  concerned,  be  all  conveniently  grouped  under  one  head.  Of  these 
affections,  encephaloid  is  much  the  most  common  ;  next  in  point  of  frequency 
is  colloid,  then  comes  scirrhus,  and  finally,  as  the  most  rare  of  all,  melanosis. 
The  origin,  progress,  and  termination  of  these  formations  are  the  same  here 
as  in  other  organs  and  tissues. 

1.  Encephaloid,  hematoid  fungus,  cerebriform  cancer,  or  osteocephaloma, 
generally,  if  not  invariably,  originates  in  the  spongy  structure  of  the  bones, 
from  which  it  gradually  extends  to  the  compact  lamella,  and  finally  to  the 
periosteum.  It  most  commonly  attacks  the  upper  and  lower  jaw,  and  the 
long  bones  of  the  extremities,  particularly  the  femur,  humerus,  and  digital 
phalanges.  No  portion  of  the  skeleton,  however,  is  exempt  from  it.  The 
most  terrific  feature  of  the  encephaloid  is  its  tendency  to  recur  in  some  other 
part  of  the  body,  after  it  has  been  dislodged  from  its  original  situation.  It 
may  show  itself  at  any  period  of  life,  but  young  persons  are  most  prone  to  it. 

Although  encephaloid  may  occur  as  an  infiltration,  it  most  commonly  pre- 
sents itself  in  the  form  of  a  tumor,  arranged  in  rounded,  lobulated  masses,  of 
the  color  and  consistence  of  the  medullary  structure  of  the  brain.  Not  un- 
frequently  it  contains  small  cavities,  filled  with  clotted  blood,  dirty  looking 
serum,  or  soft,  gelatinous,  oily,  sebaceous,  or  melliceroid  matter.  Occasion- 
ally one  part  of  the  tumor  exhibits  the  brain-like  character,  while  another  is 
strictly  hematoid,  or  composed  of  a  mixture  of  blood  and  encephaloid.  In 
the  great  majority  of  cases,  however,  the  two  substances  are  pretty  intimately 
blended  together.  Vessels,  sometimes  of  considerable  volume,  may  be  seen 
ramifying  over  the  surface  of  the  morbid  growth,  and  dipping  into  its  interior. 
The  outer  table  of  the  bone  is  transformed  into  a  thin,  parchment-like  lamella, 
perforated  in  various  places,  or  entirely  destroyed  by  absorption.  A  section 
of  the  tumor  usually  exhibits,  in  addition  to  the  appearance  just  described, 
osseous  fragments,  or  pieces  of  fibro-cartilage.  The  superincumbent  integu- 
ments, traversed  by  large  bluish  veins,  are  at  first  soft  and  glossy ;  but  at 
length,  from  the  constant  and  increasing  pressure  exerted  upon  them,  they 
ulcerate,  and  allow  the  fungous  mass  to  protrude. 

Fig.  316. 


Encephaloid  disease  of  the  tibia. 


Some  of  the  more  extraordinary  alterations  which  the  osseous  structure  is 
capable  of  undergoing  in  this  disease  are  well  seen  in  fig.  316,  from  a  speci- 
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men  in  the  cabinet  of  Professor  Buchanan.  The  patient  was  a  mulatto  girl, 
about  twelve  years  of  age,  who  had  labored  for  some  time  under  a  large, 
lobulated  tumor,  partly  elastic  and  partly  inelastic,  situated  in  the  lower  part 
of  the  leg,  and  attended  with  great  dilatation  and  distension  of  the  subcuta- 
neous veins.  Amputation  being  performed,  the  stump  healed  kindly,  and  for 
several  weeks  the  girl  did  well :  but  in  a  few  months  she  began  to  complain 
of  pain  in  her  hip  and  side,  and  she  died  in  less  than  a  year,  apparently  from 
internal  malignant  disease.  A  section  of  the  tumor  displayed  an  immense 
number  of  osseous  spicules,  of  extraordinary  length  and  delicacy,  whose  in- 
tervals were  occupied  partly  by  cartilagi- 
Fig»  31*7-  nous  and  partly  by  gelatinous  substance, 

with  here  and  there  a  cyst  containing 
bloody-looking  matter.  The  external  cha- 
racters of  encephaloid  are  well  displayed 
in  the  adjoining  cut,  fig.  311,  from  a  speci- 
men in  my  collection. 

2.  Of  colloid  of  the  osseous  tissue  very 
little  is  known.  It  is  most  frequently  met 
with  in  the  diseased  conditions  of  the 
bones  denominated  osteosarcoma  and 
spina   ventosa,    which    are    often    almost 

Fig.  318. 


Eucephaloid  disease  of  the  thigh-bone. 


Colloid  tumor. 


wholly  composed  of  cells  and  cavities,  filled  with  jelly-like  matter.  The  ques- 
tion, however,  respecting  the  identity  of  these  affections  can  be  determined 
only  by  future  observation.  A  case  in  which  a  colloid  tumor  grew  from  the 
body  of  the  sphenoid  bone,  outside  the  dura  mater,  came  under  my  notice  in 
1844,  in  the  medical  ward  at  the  Louisville  Hospital.  The  patient  died  at 
the  age  of  thirty-nine  years  from  epilepsy,  produced  by  a  fall  twelve  months 
previously.  On  examination,  Dr.  Colescott  and  myself  found,  in  the  situa- 
tion referred  to,  a  lobulated  tumor,  of  irregular  form,  and  about  the  size  of  a 
pullet's  egg,  which  had  flattened  the  Varolian  bridge,  and  evidently  induced 
the  disease  in  question.  A  section  of  the  morbid  mass,  fig.  318,  showed 
that  it  was  composed  of  several  compartments  communicating  with  each 
other,  and  occupied  by  a  white,  serai-concrete  substance,  in  all  respects  simi- 
lar to  that  of  colloid. 

3.  Scirrhus  of  the  osseous  tissue  is  extremely  uncommon.  It  occurs  ex- 
clusively in  old  subjects,  and  is  usually  concomitant  of  the  same  disease  in  the 
breast  or  some  other  organ.  Generally  limited  to  a  single  bone,  it  may  affect 
several  pieces  simultaneously,  and  always  begins  in  the  cancellated  structure. 
Its  favorite  seat  is  the  femur,  but  it  may  appear  in  any  part  of  the  skeleton, 
in  the  short  and  flat  bones,  as  well  as  in  the  long. 
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The  heteroclite  matter  is  deposited  under  two  varieties  of  form,  the  infil- 
trated, and  the  tuberoid.  In  the  former  it  is  diffused  through  the  areolar 
tissue,  and  exhibits  the  color  and  consistence  of  fibro-cartilage,  or  the  rind 
of  fresh  pork.  In  the  tuberoid  variety  the  morbid  mass  is  either  solitary,  or 
it  consists  of  several  agglomerated  nodules,  from  the  volume  of  a  hazel-nut 
to  that  of  an  almond.  Occasionally  three  or  four  distinct  tumors  are  deve- 
loped simultaneously  in  the  same  bone.  They  are  of  an  irregularly  rounded 
or  oval  shape,  dense  and  firm  in  their  consistence,  and  of  a  greenish,  whitish, 
or  yellowish  color.  The  bone  is  seldom  much  altered  in  its  size  or  external 
configuration,  but  is  liable  to  be  absorbed,  and  fractured  at  the  seat  of  the 
disease. 

4.  The  occurrence  of  melanosis  in  bone  is  very  infrequent.  It  may  ap- 
pear in  small,  disseminated  masses,  nodules,  or  clusters,  or  in  the  form  of  an 
infiltration.  It  has  been  observed  in  various  parts  of  the  skeleton,  but  is 
most  common  in  the  pieces  of  the  extremities,  particularly  the  femur  and 
tibia.  Co-existing  generally  with  melanosis  in  other  organs,  it  is  situated 
either  upon  the  surface  of  the  bone,  beneath  the  periosteum,  in  the  medul- 
lary canal,  or  in  the  spongy  structure,  the  latter  of  which  it  sometimes  dyes 
of  a  deep  black  color.  In  its  progress  and  mode  of  termination  it  closely 
resembles  medullary  sarcoma. 

General  Diagnosis,  Prognosis,  and  Treatment. — Much  has  been  said,  espe- 
cially of  late  years,  respecting  the  diagnosis  of  cancerous  diseases  of  the 
osseous  tissue,  and  from  reading  the  accounts  of  these  formations  in  the 
books  one  would  suppose  that  their  recognition  was  a  matter  of  the  greatest 
facility.  Nothing,  however,  is  more  untrue.  With  the  exception  of  ence- 
phaloid,  it  is  extremely  difficult  to  detect  the  real  nature  of  any  of  them  dur- 
ing any  portion  of  their  progress,  and  even  encephaloid  cannot  always  be 
satisfactorily  discriminated  until  it  has  acquired  an  unusual  bulk.  In  the 
latter  case,  the  most  reliable  guides  are,  the  early  period  of  life  at  which  the 
tumor  shows  itself,  the  rapidity  of  its  growth,  the  great  bulk  it  attains,  the 
depth  of  its  situation  at  the  commencement  of  its  development,  the  lobulated 
condition  of  its  surface,  and  the  extraordinary  enlargement  of  the  subcuta- 
neous veins.  In  general,  too,  it  will  be  found  that  the  disease  is  developed 
in  one  of  the  long  bones,  as  the  humerus,  femur,  or  tibia,  and  in  preference, 
as  it  were,  in  their  articular  extremities.  The  moment  ulceration  occurs  the 
case  speaks  for  itself,  the  diagnosis  being  no  longer  equivocal. 

The  progress  of  encephaloid  is  generally  very  rapid,  especially  when  it 
occurs  upon  the  periphery  of  the  bones,  a  few  months  usually  sufficing  for 
the  formation  of  an  immense  tumor,  and  the  complete  destruction  of  the 
osseous  tissue,  or  its  conversion  into  a  soft,  sarcomatous,  or  fibro-cartilagi- 
nous  mass,  with  hardly  any  trace  of  the  primitive  structure.  The  growth  is 
commonly  of  a  lobulated  character,  and  of  varying  degrees  of  consistence, 
being  soft  at  one  part,  tolerably  firm  at  another,  and  perhaps  almost  bony  at 
a  third,  according  to  the  nature  of  the  portion  examined.  As  it  increases  in 
size,  it  displaces  the  surrounding  textures,  flattening  the  muscles  and  nerves, 
and  thus  impairing  their  functions ;  the  integuments  are  stretched,  and,  in 
places,  attenuated ;  and  the  subcutaneous  veins  are  enlarged,  varicose,  and 
of  a  bluish  color.  The  colloid  tumor  is  also  capable  of  attaining  a  great 
bulk,  but  its  progress  is  usually  much  more  tardy  than  that  of  encephaloid, 
and  there  is  seldom  any  considerable  augmentation  of  the  subcutaneous 
veins.  Scirrhus  of  bone  usually  co-exists  with  scirrhus  of  the  mammary 
gland,  uterus,  or  liver,  and  the  only  symptom  leading  even  to  a  suspicion  of 
its  existence  is  the  peculiarity  of  the  attendant  pain,  which  is  usually  either 
sharp  and  lancinating,  or  else  dull,  heavy,  or  aching,  and  fixed  in  its  posi- 
tion, the  affected  part  being,  at  the  same  time,  exquisitely  tender  on  pressure 
and  motion.     The  patient  often  becomes  bedridden  during  the  progress  of 
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the  case,  and  the  diseased  bone  not  unfrequently  gives  way  under  the  most 
trivial  accident,  as  a  mere  twist  of  the  limb  in  stepping  out  of  the  bed  upon 
the  floor.  Melanosis  of  the  osseous  tissue  is  seldom  discovered  during  life, 
unless  it  happen  to  be  seated  in  a  superficial  bone,  as  the  sternum,  or  one  of 
the  ribs ;  in  nearly  every  instance  that  has  yet  been  observed,  it  was  present 
at  the  same  time  in  other  parts  of  the  body. 

Cancer  of  bone  follows  the  same  course  as  cancer  of  the  soft  parts.  If 
left  to  itself,  the  malady  inevitably  proves  fatal,  and  hardly  any  one  makes  a 
permanent  recovery  after  an  operation,  however  early  and  thoroughly  ex- 
ecuted. In  all  the  cases  of  encephaloid  of  the  extremities  that  I  have  either 
operated  upon  myself,  or  seen  operated  upon  by  others,  there  has  been  a 
speedy  recurrence  of  disease,  often  indeed  in  less  than  three  months,  either 
at  the  cicatrice,  the  neighboring  lymphatic  ganglions,  or  in  some  internal 
organ,  carrying  off  the  patient  a  short  time  afterwards.  I  am  aware  that 
exceptional  cases  are  sometimes  reported,  but  they  are  only  exceptional,  and 
nothing  more,  to  say  nothing  of  the  fact  that  there  may  occasionally  be  in 
these  cases  an  error  in  the  diagnosis,  the  tumor,  although  possessing  some  of 
the  outward  properties  of  osteocephaloma,  being  in  fact  merely  a  benign 
one,  appertaining  to  the  osteosarcomatous  class  of  the  older  writers.  Judg- 
ing from  personal  observation,  I  am.  inclined  to  believe  that  malignant 
growths  of  the  maxillary  bones  are  less  liable  to  relapse  after  operation  than 
those  of  any  of  the  other  pieces  of  the  skeleton,  and  in  this  view  of  the  sub- 
ject, if  I  mistake  not,  the  opinion  of  practitioners  generally  coincides. 
Nevertheless,  even  here  the  ultimate  issue  of  the  case  is  nearly  always  unfa- 
vorable. The  circumstances  justifying  interference  in  this  class  of  maladies, 
have  already  been  so  fully  pointed  out  in  the  chapter  on  carcinomatous  dis- 
eases generally,  as  to  render  any  further  discussion  of  them  unnecessary  in 
this  place.  In  regard  to  the  choice  of  the  operation,  as  to  whether  this  should 
be  amputation  or  excision,  the  decision  must  always  be  given  in  favor  of  the 
former  whenever  the  morbid  growth  occupies  an  extremity,  the  removal  being 
effected  as  high  up,  or  as  near  to  the  trunk,  as  possible,  as  conferring  greater 
safety.  Thus,  when  the  hand  is  involved,  the  forearm  should  be  cut  off  near 
the  elbow,  and  in  encephaloma  of  the  radius  and  ulna,  the  limb  should  be 
amputated  pretty  close  to  the  shoulder.  If  the  tumor  be  seated  in  the  upper 
jaw,  the  whole  of  that  bone  should  be  excised,  together,  perhaps,  with  por- 
tions of  the  palate,  spongy,  and  malar  bones.  Thorough  work  must  be  made, 
or  interference  will  be  productive  of  infinite  harm.  After  recovery  from  the 
operation,  the  patient  must  be  put  upon  a  properly  regulated  diet,  with  an 
alterative  and  tonic  course  of  treatment,  and  exercise  in  the  open  air. 


SECT.  XIII. — TUBERCULAR  DISEASE. 

Tubercles  of  the  bones  are  much  more  common  than  is  generally  imagined. 
The  bones  usually  affected  are  the  vertebrae,  the  short  bones  of  the  hand  and 
foot,  and  the  articulating  extremities  of  the  long  bones.  The  particular  seat 
of  tubercles  is  the  spongy  texture,  though  occasionally  they  are  formed  upon 
the  outer  surface  of  the  bones,  between  it  and  the  periosteum. 

There  are  two  varieties  of  form  in  which  this  matter  is  deposited.  In  one, 
perhaps  the  more  common,  the  tubercles  are  encysted,  the  inclosing  membrane, 
which  varies  in  thickness  from  the  fifth  of  a  line  to  half  aline,  being  composed 
of  coao-ulatiii"-  lymph,  very  soft  at  first,  but  gradually  becoming  harder  and 
harder  until  finally,  in  some  cases,  it  acquires  the  character  of  fibro-cartilage. 
It  is  of  a  dull  "ravish  color,  is  made  up  of  delicate,  inelastic  fibres  crossing 
each  other  in  eveVy  conceivable  direction,  and  is  frequently  furnished  with 
small  vessels,  passing  into  it  from  the  surrounding  structures.  The  number 
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Fig.  319. 


of  tubercles  is  seldom  very  great;  their  size  ranges  from  that  of  a  pea  to  that 
of  a  nutmeg;  and  in  most  cases  they  present  a  yellowish,  opaque  appearance. 
When  these  bodies  become  softened,  the  matter  will  either  work  its  way  ont, 
or  pass,  by  a  sort  of  fistulous  route,  into  a  neighboring  joint,  establishing 
thereby  an  analogy  with  pulmonary  tubercles  opening  into  the  bronchial 
tubes.  Sometimes  a  spontaneous  cure  takes  place,  the  heterologous  substance 
being  absorbed,  and  the  cyst  contracting  so  as  to  obliterate  its  cavity. 

In  the  second  variety,  the  tubercular  matter  is  deposited  directly  into  the 
cells  of  the  osseous  tissue,  forming  grayish,  semi-transparent,  opaline  patches, 

from  the  one-sixth  of  an  inch  to  an  inch 
in  diameter.  This  infiltration,  exhibited 
in  fig.  319,  is  noticed  chiefly  in  the  bodies 
of  the  vertebras  and  in  the  bones  of  the 
tarsus,  where  it  is  frequently  pervaded 
by  numerous  vessels,  too  delicate  to  be 
discerned  with  the  naked  eye.  The  bony 
tissue  immediately  around  is  sometimes 
deeply  injected,  but  seldom  otherwise 
diseased.  In  this,  as  in  the  preceding 
variety,  the  tubercular  deposit,  after  hav- 
ing existed  for  some  time,  gradually 
softens,  its  vascularity  disappears,  and 
the  cells  in  which  it  was  contained  are 
filled  with  earthy  matter.  This,  however, 
is  not  always  the  case;  for  now  and  then 
the  ulcerative  process  continues  until  the 
bone  is  totally  destroyed. 

The  progress  of  tubercular  disease  of 
the  bones  is  always  chronic,  though  not 
equally  so  in  both  forms,  the  infiltrated 
proceeding  more  tardily  than  the  en- 
cysted, and  causing  generally  also  a 
greater  amount  of  havoc  in  the  osseous 
tissue.  No  definite  information,  however,  can  be  furnished  in  regard  either 
to  the  commencement  of  the  softening  process,  or  to  the  ultimate  elimination 
of  the  matter  produced  by  that  action,  from  the  affected  structures.  Much 
will  doubtless  depend,  in  every  case,  upon  the  condition  of  the  system,  the 
age  of  the  patient,  and  the  presence  or  absence  of  local  complications.  As 
a  general  rule,  from  six  to  twelve  months  will  elapse  from  the  moment  of  the 
deposition  of  the  tubercular  substance  to  the  completion  of  the  softening  pro- 
cess. The  matter  resulting  from  the  disintegration  of  the  heteromorphous 
deposit  is  similar  to  that  which  occurs  in  the  lungs  in  the  advanced  stage  of 
phthisis,  being  of  a  pale  yellowish  color,  bordering  slightly  upon  greenish, 
and  of  a  thin  fluid  consistence,  with  small  whitish  flakes  not  unlike  soft-boiled 
grains  of  rice.  After  an  opening  has  been  effected  into  the  abscess,  the  dis- 
charge generally  becomes  very  watery  and  bloody,  as  well  as  irritating,  and 
comes  away  in  large  quantities,  a  number  of  sinuses  often  existing  in  the  dis- 
eased parts,  as  if  they  were  necessary  to  carry  off  the  superabundant  secre- 
tions. In  many  cases,  broken-down  osseous  tissue  is  intermingled  with  the 
pus,  passing  off  either  as  little  granules  or  as  minute  fragments,  which  not 
unfrequently  choke  up  the  abnormal  track,  and  thus  excite  new  irritation. 

The  adjoining  cut,  fig.  320,  from  a  specimen  in  my  cabinet,  exhibits  the 
effects  which  a  tubercular  abscess  may  exert  upon  the  osseous  tissue,  in  caus- 
ing a  well-marked  excavation,  similar  to  what  we  see  in  the  lungs. 

The  abscess  that  arises  from  the  disintegration  of  the  tubercular  matter  is 
the  form  which  is  usually  met  with  in  bone,  the  phlegmonous,  as  stated  else- 
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where,  being  of  extremely  rare  occurrence.     The  symptoms  attending  it  are 
generally  obscure,  but  its  existence  may  be  suspected  when,  along  with  the 
ordinary  signs  of  osteitis,  the  affected  part  is  the  seat  of  circumscribed,  deep- 
Fig.  320. 


Tubercular  excavation  of  the  cuneiform  bone. 

seated,  gnawing  pain,  with  excessive  tenderness  at  one  particular  spot,  and  a 
glossy,  shining,  oedematous  condition  of  the  integuments.  The  breaking  of 
the  abscess  is  always  preceded  by  considerable  swelling  of  the  soft  structures, 
and  by  more  or  less  disturbance  of  the  system,  the  constitution  frequently 
sympathizing  severely  with  the  local  trouble.  In  addition  to  these  circum- 
stances, the  history  of  the  case,  as  the  age  of  the  patient,  the  site  of  the  morbid 
action,  and  the  absence  or  co-existence  of  strumous  disease  in  other  struc- 
tures, will  generally  furnish  useful  light,  and  thus  materially  aid  in  the  estab- 
lishment of  a  correct  diagnosis. 

The  treatment  of  tuberculosis  of  bone  differs  in  no  material  respect  from 
that  of  tuberculosis  in  the  other  organs  and  tissues.  Bearing  in  mind  the 
fact  that  the  local  deposit  is,  in  general,  merely  a  reflection  of  the  state  of 
the  system,  the  judicious  practitioner  will  not  neglect  the  employment  of  such 
remedies  as  are  necessary  to  modify  this  condition  of  the  constitution  and  to 
provide  for  the  supply  of  a  better  and  richer  blood.  The  principal  means 
included  under  this  head  are,  a  well-regulated  and  adequately  nutritious  diet, 
cod-liver  oil,  and  the  various  chalybeate  preparations,  either  alone,  or  in 
union  with  quinine,  mild  purgatives,  and  gentle  exercise  in  the  open  air, 
especially  if  the  seat  of  the  disease  do  not  act  interferingly. 

The  local  remedies  are,  of  course,  of  the  ordinary  antiphlogistic  character, 
consisting  of  leeches,  blisters,  and  the  dilute  tincture  of  iodine,  with  early 
and  free  incisions  of  the  soft  structures  to  relieve  pain  and  tension.  If  the 
existence  of  an  abscess  is  suspected,  prompt  recourse  is  had  to  the  trephine, 
the  operation  and  after-treatment  being  conducted  upon  the  same  principles 
as  in  acute  or  phlegmonous  abscess  of  bone,  already  described. 


SECT.  XIV. — NEURALGIA. 

Neuralgia  of  the  osseous  tissue  is  infrequent.  I  have  seen  a  large  number 
— perhaps  it  would  be  more  correct  to  say  an  immense  number — of  cases  of 
neuralgia  of  the  soft  structure  in  almost  every  part  of  the  body,  but  only  a 
few  of  neuralgia  of  the  bones.  In  nearly  every  instance  that  has  fallen  under 
my  observation  the  disease  was  associated  with  some  organic  lesion  of  the 
affected  texture,  such  as  abscess,  caries,  exostosis,  or  interstitial  deposits  into 
the  Haversian  canals  and  cancellated  tissue,  thereby  compressing  the  vessels 
and  the  nerves  distributed  through  their  tunics.  A  lady,  aged  fifty,  a  personal 
friend  of  mine,  had  long  been  afflicted  with  neuralgia  of  the  cranium,  caused 
by  the  falling  of  a  window-sash  upon  the  upper  and  posterior  angle  of  the  left 
parietal  bone.     The  pain,  without  observing  any  regularity  in  its  accession, 
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gradually  increased  in  severity,  and  became  at  length  so  intense  as  to  require 
from  one  to  two  drachms  of  morphia  a  week,  besides  enormous  quantities  of 
sulphuric  ether,  for  even  its  temporary  subjugation.  The  seat  of  pain  was 
a  small  spot,  not  larger  than  the  end  of  the  finger,  and  exquisitely  tender  to 
the  touch.  A  disk  of  bone,  embracing  the  affected  portion,  being  removed 
with  the  trephine,  an  exostosis,  not  more  than  the  eighth  of  an  inch  in  thick- 
ness, was  discovered  upon  its  inner  surface,  which  thus  at  once  explained  the 
nature  of  the  case,  complete  recovery  following  the  operation. 

A  married  woman,  aged  twenty-eight,  had  suffered,  at  times,  most  acute 
and  distressing  pain  from  a  small  bony  tumor  at  the  anterior  and  outer  part 
of  the  lower  extremity  of  the  left  radius.  The  tumor  had  come  on  about 
twelve  years  previously,  and  had  all  along  been  exquisitely  sensitive  on  pres- 
sure and  even  on  the  slightest  touch.  It  projected  but  little  beyond  the  na- 
tural level,  and  was  unaccompanied  by  any  visible  change  in  the  soft  parts. 
The  pain  had  been  liable  to  periodical  exacerbations,  and  was  often  so  severe 
as  to  deprive  the  woman  of  appetite  and  sleep.  The  general  health  was 
always  good,  the  complexion  denoting  rather  a  robust  state  of  the  system, 
and  the  menstrual  function  being  performed  with  great  regularity.  Upon 
removing  the  tumor,  I  found  that  its  substance  was  almost  of  the  consistence 
of  ivory,  offering  great  resistance  to  the  instruments.  The  pain  at  once  dis- 
appeared, and  has  never  returned. 

I  have  met  with  a  number  of  cases  similar  to  the  last,  which  may  be  re- 
garded as,  in  some  degree,  typical  of  this  affection  as  it  usually  appears  in 
the  skeleton.  Most  of  them  occurred  in  young  females,  between  the  ages  of 
twenty  and  thirty,  without,  seemingly,  any  direct  connection  with  the  cata- 
menial  function,  which  was  usually  well  executed,  and  without  any  marked 
hysterical  predisposition.  In  all  the  cases  that  I  have  met  with,  the  pain  was 
liable  to  periodical  exacerbations,  not,  however,  by  any  means  always  coin- 
cident with  menstruation,  and  the  parts  were  exquisitely  sensitive  under  mo- 
tion and  pressure.  The  pieces  which  I  have  found  most  frequently  affected 
were  the  radius,  ulna,  tibia,  fibula,  clavicle,  and  cranial  bones,  especially  the 
frontal  and  occipital.  In  several  instances  I  have  known  the  coccyx  to  be 
the  seat  of  neuralgia,  the  pain  being  so  severe  as  to  cause  the  greatest  possi- 
ble suffering.  So  far  as  my  observation  goes,  the  disease  never  attacks  this 
bone  except  in  married  women  who  have  borne  children,  and  I  presume  that 
it  depends  here,  as  elsewhere,  upon  the  presence  of  interstitial  deposits,  cither 
as  a  simple  hypertrophy,  or  a  small  exostosis,  compressing  the  vessels  and 
nerves  of  the  osseous  tissue. 

Neuralgia  of  bone  generally  results  from  direct  injury,  as  a  blow,  wound, 
or  contusion,  causing  inflammation  in  the  affected  part,  followed  by  a  deposit 
of  new  osseous  substance.  It  may  also  be  produced  by  a  syphilitic  taint  of 
the  system,  as  we  see  in  the  tertiary  form  of  this  disease,  in  which  the  pains 
are  not  uufrequently  of  a  darting,  shooting,  lancinating  nature,  or  else  dull, 
heavy,  and  aching,  as  in  neuralgia  of  the  soft  structures.  In  abscess  of  bone 
the  suffering  is  frequently  of  the  same  character,  and  hence  the  difficulty 
which  the  practitioner  so  often  experiences  in  discriminating  between  the  two 
affections.  The  disease  is  frequently  associated  with  neuralgia  in  other  parts 
of  the  body. 

The  treatment  of  neuralgia  of  bone  is  too  often  conducted  upon  empirical 
principles ;  a  circumstance  which  is  doubtless  due  to  the  fact  that  it  is  gene- 
rally difficult,  if  not  impossible,  to  ascertain  the  true  nature  of  the  disease. 
In  recent  cases,  especially  in  such  as  are  directly  chargeable  to  the  effects  of 
external  injury,  a  free  incision  down  to  the  seat  of  the  disease,  dividing  the 
periosteum  and  even  the  superficial  layer  of  the  bones,  will  occasionally  effect 
a  prompt  cure,  especially  if  the  wound  be  kept  open  for  some  time  with 
stimulating  dressings  to  promote  discharge.     Now  and  then  a  small  issue, 


GENERAL    CONSIDERATIONS.  9H 

made  with  the  actual  cautery,  will  answer  an  excellent  purpose.  When  the 
cause  is  of  a  syphilitic  nature,  iodide  of  potassium  and  mercury  afford  the 
best  means  of  relief.  Quinine,  arsenic,  and  strychnine  are  indicated  when  the 
disease  is  of  miasmatic  origin.  In  obstinate  cases,  the  only  reliable  plan  is 
removal  of  the  affected  bone  with  the  trephine  or  other  suitable  instruments ; 
the  object  being  to  get  rid  of  the  compressing  agent,  whether  this  be  merely 
simple  hypertrophy  of  the  part  or  an  exostosis,  properly  so-termed.  Dr. 
Nott,  of  Mobile,  has  on  two  occasions  excised  the  greater  portion  of  the  coc- 
cyx for  the  cure  of  this  disease,  but  the  results  have  not,  I  believe,  been  as 
satisfactory  as  had  been  anticipated. 


SECT.  XV. — FRACTURES. 
1.    GENERAL  CONSIDERATIONS. 

There  is  no  class  of  injuries  which  a  practitioner  approaches  with  more 
doubt  and  misgiving  than  fractures,  or  one  which  demands  a  greater  amount 
of  ready  knowledge,  self-reliance,  and  consummate  skill.  Constant  in  their 
occurrence,  and  often  extremely  difficult  of  diagnosis  and  management,  they 
frequently  involve  consequences  hardly  less  serious  and  disastrous  to  the  sur- 
geon than  to  the  patient  himself.  If  I  were  called  upon  to  testify  under  oath 
what  branch  of  surgery  I  regarded  as  the  most  trying  and  difficult  to  practise 
successfully  and  creditably,  I  should  unhesitatingly  assert  that  it  was  that 
which  relates  to  the  present  subject,  and  I  am  quite  sure  that  every  enlight- 
ened practitioner  would  concur  with  me  in  the  justice  of  this  opinion.  I 
certainly  know  none  which  requires  a  more  thorough  knowledge  of  topogra- 
phical anatomy,  a  nicer  sense  of  discrimination,  a  calmer  judgment,  a  more 
enlarged  experience,  or  a  greater  share  of  vigilance  and  attention ;  in  a  word, 
none  which  requires  a  higher  combination  of  surgical  tact  and  power.  As 
for  myself,  I  never  treat  a  case  of  fracture,  however  simple,  without  a  feeling 
of  the  deepest  anxiety  in  regard  to  its  ultimate  issue;  I  cannot  retire  at  night 
or  rise  in  the  morning  without  a  sense  of  discomfort,  so  long  as  I  am  con- 
scious that,  despite  my  most  assiduous  attention  and  my  best  directed  efforts, 
my  patient  is  likely  to  become  deformed  and  lame  for  life.  If  this  feeling 
were  more  general,  it  is  easy  to  perceive  that  there  would  be  comparatively 
few  cripples  from  this  cause,  and  comparatively  few  suits  for  malpractice, 
unfortunately  so  common,  of  late  years,  in  this  country,  and  so  disreputable 
to  the  profession.  A  crooked  limb,  rendered  so  by  injudicious  treatment,  is 
an  unpleasant  sight  to  a  sensitive  surgeon,  reminding  him  constantly  of  his 
had  luck,  his  want  of  skill,  or  his  inattention;  not  unfrequently  it  is  a  stand- 
ing, living,  speaking  monument  of  his  disgrace,  planned  by  his  own  mind, 
and  erected  by  his  own  hands.  I  would  certainly  not  wish  it  to  be  under- 
stood by  these  remarks  that  it  is  always  in  the  power  of  the  surgeon  to  cure 
these  accidents  without  deformity  or  impairment  of  function.  To  utter  such 
a  sentiment  would  be  contrary  to  all  experience  and  common  sense.  There 
are  cases,  and,  indeed,  they  are  not  infrequent,  where  it  is  impossible  to  avoid 
such  occurrences  ;  cases  where  injury  to  bone,  joint,  and  soft  parts  is  so 
severe  and  complicated  as  to  render  any  other  result  totally  impracticable, 
however  attentively  and  scientifically  they  may  be  treated.  The  physician 
cannot  cure  all  diseases;  such  is  their  character  that  many  must,  of  necessity, 
prove  fatal,  and  of  such  as  do  not  terminate  in  this  manner,  there  are  many 
which,  notwithstanding  the  most  skilful  management,  sadly  cripple  the 
patient  for  life.  The  only  difference  between  the  surgeon  and  the  physician, 
under  such  circumstances,  is  that  the  former  is  often  blamed,  if  not  severely 
censured,  for  the  result  of  his  treatment,  perhaps  long,  arduously,  and  anxiously 
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continued,  while  the  latter  often  receives  nothing  but  commendation  and 
praise,  when  he  may  be  no  more  entitled  to  it  than  the  other.  Every  one 
thinks  he  can  judge  correctly  of  a  surgeon's  skill,  but  very  few  persons  attempt 
to  fathom  that  of  a  medical  practitioner. 

A  fracture  may  be  defined  to  be  a  solution  of  continuity  of  the  osseous 
tissue,  or,  in  other  words,  a  yielding  and  separation  of  the  bony  fibres,  occa- 
sioned either  by  external  violence  or  muscular  contraction.  The  lesion  pre- 
sents itself  in  various  forms,  of  which  the  principal  are  the  simple  compound, 
comminuted,  impacted,  and  complicated.  To  these  may  be  added  the  incom- 
plete fracture,  in  which  a  bone,  instead  of  being  entirely  broken  across,  is 
divided  only  in  a  portion  of  its  diameter. 

A  fracture  is  said  to  be  simple  when  it  is  unaccompanied  by  any  wound  of 
the  soft  parts  directly  over  the  end  of  its  fragments,  thus  exposing  them  to 
view,  or,  at  all  events,  permitting  them  to  be  felt.  The  case  is  a  simple  one, 
as  far  as  the  bone  is  concerned,  even  if  there  be  a  wound  in  the  immediate 
vicinity  of  the  fracture,  provided  it  has  no  direct  communication  with  it.  A 
compound  fracture  is  one  where  the  opening  in  the  skin  and  muscles  extends 
down  to  the  bone,  the  ends  of  which  often  protrude  through  the  wound, 
girted,  perhaps,  by  its  edges.  When  a  bone  is  broken  into  a  number  of 
pieces,  the  term  comminuted  is  applied  to  it.  The  word  impacted  is  era- 
ployed  to  signify  that  the  extremity  of  one  fragment  is  forced  into  that  of 
the  other.  Finally,  a  fracture  is  complicated  when  it  is  associated  with  dis- 
location, wound,  hemorrhage,  laceration,  or  other  mischief.  It  will  greatly 
facilitate  the  discussion  of  the  subject  if  we  discard  all  these  terms,  with  the 
exception  of  the  first  and  last.  Hence,  after  some  general  observations,  we 
shall  treat  first  of  simple  fractures,  and  afterwards  of  fractures  complicated 
with  other  lesions. 

All  the  bones  of  the  body  are  liable  to  be  broken,  though  not  by  any  means 
with  equal  frequency.  Those  which  are  most  prone  to  suffer  in  this  manner 
are  the  long  bones  of  the  extremities,  particularly  those  of  the  leg  and  fore- 
arm. The  clavicle  is  also  frecpiently  fractured.  The  scapula,  the  two  jaw- 
bones, the  sternum,  ribs,  innominatum,  vertebra?,  sacrum,  and  coccyx,  to- 
gether with  the  bones  of  the  hand  and  foot,  are  rarely  broken,  owing  either 
to  their  protected  situation,  to  their  mobility,  or  to  the  manner  in  which 
they  are  united  to  each  other  and  to  the  surrounding  parts.  It  may  be 
stated  also,  as  a  general  law,  that  the  long  bones  are  more  liable  to  give  way 
at  or  near  their  middle  than  at  their  extremities;  a  circumstance  of  some 
importance  in  a  diagnostic  and  practical  point  of  view. 

The  relative  frequency  of  fractures  of  the  bones  of  the  superior  and  infe- 
rior extremities  has  not  been  satisfactorily  determined.  It  doubtless  varies 
in  different  institutions  and  in  different  localities,  according  to  the  nature  of 
the  occupations  of  those  who  are  the  subjects  of  them.  The  following  tables, 
composed  of  the  statistics  of  different  hospitals,  shows  the  preponderance  to 
be  very  slightly  in  favor  of  the  lower  limbs  : — 


No.  of  cases. 

Upper 

Lower 

extremity. 

extremity. 

Pennsylvania  Hospital  . 

.     1473 

572 

901 

Hotel  Dieu,  Paris 

.     1856 

850 

1006 

Middlesex  Hospital,  London 

.     1280 

764 

516 

Native  Hospital,  Calcutta 

.     1346 

665 

681 

5955 


2851 


3104 


Respecting  their  direction,  fractures  may  be  oblique,  transverse,  or  longi- 
tudinal. Of  these  varieties,  the  first  is  by  far  the  most  common,  though  it  is 
impossible,  from  the  want  of  statistics,  to  estimate  its  relative  frequency. 
My  experience  teaches  me  that  transverse  fractures  are  extremely  rare.     In 
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the  extensive  osseous  collection  of  Dr.  Mutter,  there  is  not  a  solitary  speci- 
men of  the  kind;  and  my  own  is  equally  barren.  I  am  speaking  now,  of 
course,  only  of  fractures  of  the  long  bones,  and  especially  of  fractures  of  their 
shafts;  for  in  the  short  and  flat  bones  such  an  occurrence  is  not  without  a 
certain  degree  of  frequency.  There  is  reason  to  believe  that  many  of  the  so- 
called  cases  of  transverse  fractures  of  the  shafts  of  the  long  bones  are  in 
reality  oblique  fractures,  approaching  more  or  less  closely  to°the  horizontal 
line,  yet  not  strictly  falling  within  it.  There  are  few  practitioners,  I  imagine, 
who  will  not  coincide  with  me  in  this  view,  and  who,  like  myself,  have°not 
had  frequent  occasion,  upon  further  and  more  thorough  exploration,  to  cor- 
rect their  diagnosis  in  cases  of  this  description.  If  the  question  were  one 
solely  of  a  speculative  nature,  it  would  be  of  little  consequence ;  but  when  we 
consider  its  practical  bearing,  it  is  impossible  to  lay  too  much  stress  upon  it. 
As  it  will,  however,  be  again  adverted  to  when  we  come  to  speak  of  the 
treatment  of  fractures,  nothing  further  need  be  said  respecting  it  here.  The 
annexed  cut,  fig.  321,  conveys  a  good  idea  of  an  oblique  fracture. 

Fig.  321. 


Fig.  322. 


Oblique  fracture  of  the  bones  of  the  forearm. 

Longitudinal  fractures  are  extremely  rare,  so  much  so,  indeed,  that  great 
doubt  was  at  one  time  entertained  respecting  the  possibility  of  their  occur- 
rence. That  they  do,  however,  occasionally  take  place,  is 
sufficiently  established  by  the  cases  that  have  been  published 
from  time  to  time  in  our' medical  journals,  and  by  the  speci- 
mens that  are  to  be  seen  in  different  museums  and  private 
collections.  They  are  nearly  always  produced  by  gunshot 
violence,  and  have  hitherto  been  met  with  chiefly  in  the  hu- 
merus, femur,  and  tibia.  In  a  very  few  cases  the  fracture  has 
passed  nearly  through  the  entire  shaft  of  a  bone ;  but,  in 
general,  it  is  not  more  than  a  few  inches  in  extent.  Occa- 
sionally a  fissure  of  this  kind,  after  having  passed  a  certain 
distance,  runs  off  in  an  angular  direction  towards  the  surface 
of  the  bone,  where  it  terminates,  as  in  fig.  322.  A  longitu- 
dinal fracture  is  sometimes  seen  at  the  inferior  extremity  of 
the  humerus,  and  also,  but  more  rarely,  at  the  lower  end  of 
the  femur,  separating  one  of  the  condyles  of  these  bones,  or 
even  both  of  these  protuberances,  as  happens  when  there  is  at 
the  same  time  a  horizontal  or  oblique  fracture  a  short  distance 
above  the  corresponding  joint.  A  longitudinal  fracture  is 
occasionally  met  with  in  the  patella. 

The  extremities  of  the  fragments  of  a  broken  bone  exhibit 
much  diversity  in  regard  to  their  form  and  size;  in  general, 
one  is  much  larger  than  the  other,  as  well  as  more  sharp, 
rough,  and  irregular,  as  in  fig.  323.  In  the  majority  of  cases,  they  have  a 
ragged,  serrated,  or  denticulated  appearance,  the  projecting  pieces  of  one  end 
corresponding  with  the  depressions  in  that  of  the  other.  This  arrangement, 
which  is  produced  by  the  irregular  division  of  the  osseous  fibres,  bears  no 
little  analogy  to  that  which  occurs  in  the  edges  of  a  lacerated  wound.  The 
truth  is,  to°carry  out  the  analogy  still  further,  an  oblique  fracture  is  nothing 
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but  a  lacerated  wound  of  the  osseous  tissue,  which  presents  the  same  difficulty 
in  regard  to  its  perfect  coaptation  and  speedy  reunion  as  a  similar  lesion  iu 
the  skin  and  muscles.     The  irregularities  upon  the  extremities  of  the  frag- 

Fig.  323. 


Fig.  324. 


Appearances  of  the  ends  of  the  fragments. 

ments  are  often  sadly  in  our  way,  offering  a  great  obstacle  to  the  successful 
reduction  and  subsequent  maintenance  of  the  parts.  Sometimes,  indeed,  the 
projecting  pieces  are  so  long  and  sharp  as  to  pierce  the  integuments,  or  to 
require  to  be  sawed  off  before  the  bone  can  be  properly  set.  Such  an  occur- 
rence is  not  uncommon  in  fractures  of  the  tibia,  and  it  is  also  witnessed, 
though  less  frequently,  in  the  femur,  the  radius,  and  clavicle. 

Sometimes  the  fracture  is  impacted,  that  is,  the  end  of  one  fragment  is 
forcibly  driven  into  the  other,  so  as  to  be,  as  it  were,  interlocked.  Sucli  an 
occurrence,  of  which  fig.  324  affords  an  excellent 
illustration,  can  only  arise,  as  a  general  rule,  in  those 
bones  which  contain  an  extraordinary  amount  of 
areolar  substance. 

As  a  bone  may  give  way  at  any  part  of  its  extent, 
at  its  middle,  or  at  either  end,  it  follows  that  the 
two  fragments  are  rarely  of  the  same  length  ;  instead 
of  this,  there  is  often  a  most  marked  disparity,  as  is 
exemplified  in  fractures  of  the  extremities  of  the 
long  bones,  as  the  femur,  in  which,  especially  in 
fractures  of  its  neck  within  the  capsular  ligament, 
the  superior  fragment  is  sometimes  hardly  an  inch 
and  a  half  in  length,  while  the  other  is  perhaps  up- 
wards of  a  foot  and  a  quarter.  Fracture  of  the 
olecranon  affords  a  similar  illustration.  Such  an 
occurrence  is  not  without  its  influence  in  regard  to 
the  treatment  and  final  issue  of  the  lesion;  for  the 
nearer,  as  a  general  rule,  the  length  of  the  fragments  corresponds,  the  easier, 
all  other  things  being  equal,  will  it  be  to  maintain  their  apposition,  and 
secure  prompt  and  perfect  union. 

A  fracture  may  be  single  or  multiple ;  that  is,  a  bone  may  break  at  one  or 
more  places,  sometimes  as  many  as  three,  four,  or  even  five;  in  other  words, 
it  may  be  literally  crushed  and  comminuted.  Such  lesions  are  generally  the 
result  of  inordinate  violence,  and  are  always  liable  to  be  followed  by  serious 
consequences;  often,  indeed,  by  loss  of  limb  and  life. 

In  fractures  of  the  leg  and  forearm,  affecting  both  bones,  it  is  extremely 
rare  to  find  the  injury  situated  on  the  same  level;  on  the  contrary,  there  is 
generally  a  considerable  distance  between  the  two  fractures,  amounting,  ac- 
cording to  my  observation  of  numerous  cases,  ordinarily  to  from  one  to  two, 
three,  and  even  four  inches.  The  interval  is  usually  considerably  greater  in 
the  leg  than  in  the  forearm,  probably  because  of  the  greater  inequality  in  the 
size  of  its  two  bones.  What  the  cause  of  this  occurrence  is  it  is  not  easy  to 
determine;  but  it  may  be  supposed  that  it  is  due  mainly,  if  not  entirely,  to 
the  manner  in  which  these  pieces  are  respectively  articulated  to  the  wrist  and 
ankle-joints,  in  consequence  of  which  the  violence  occasioning  the  lesion  is 
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transmitted  more  forcibly  along  one  bone  than  along  the  other,  thereby  com- 
pelling the  former  to  yield  before  the  latter.  Thus,  as  the  tibia  is  more 
intimately  connected  with  the  foot  than  the  fibula,  it  follows,  if  this  explana- 
tion be  correct,  that  it  ought  to  break  lower  down  than  the  fibula,  and  this, 
I  believe,  is  what  usually  happens,  although  there  are  many  exceptions. 

Fractures  occur  at  all  periods  of  life.  During  delivery,  the  bones  of  the 
arm  and  leg  are  occasionally  broken  in  rude  attempts  at  extraction.  In  1856, 
an  infant,  four  weeks  old,  was  brought  to  me  on  account  of  a  fracture  of  the 
shaft  of  the  right  femur,  caused  two  days  previously  by  a  child  rolling  over 
it  in  bed.  The  thigh  was  much  swollen,  and  at  least  an  inch  and  a  half 
shorter  than  the  sound  one  ;  all  the  extension  and  counter-extension  that  I 
could  make  with  my  hands  failed  to  restore  it  to  its  normal  length.  Frac- 
tures occasionally  occur  in  the  foetus  in  the  womb.  Chaussier  met  with  a 
remarkable  example  of  this  description,  in  which  each  of  the  long  bones  had 
suffered  more  or  less  from  these  lesions,  some  of  which  were  recent,  others 
beginning  to  unite,  while  others  were  consolidated.  The  child  survived  its 
birth  only  twenty-four  hours.  Cases  of  a  somewhat  similar  character  have 
been  reported  by  other  observers.  In  childhood,  the  bones  being  remarkably 
flexible,  on  account  of  the  large  amount  of  animal  substance  which  they  con- 
tain, are  particularly  prone  to  give  way  at  their  epiphyses;  in  old  age,  on 
the  contrary,  they  are  very  dense  and  brittle,  from  the  presence  of  an  inordi- 
nate quantity  of  earthy  matter,  and  are  therefore  extremely  liable  to  break 
from  the  slightest  causes.  Thus,  a  fracture  of  the  neck  of  the  femur  within 
the  capsular  ligament  is  often  produced  by  a  mere  twist  of  the  thigh  in  bed, 
by  catching  the  big  toe  in  a  fold  of  the  carpet,  or  by  stepping  off  the  curb- 
stone. 

Causes. — The  causes  of  fractures  are  generally  divided  into  predisposing 
and  exciting ;  the  first  having  reference  to  the  part  and  system,  or  to  local 
and  constitutional  circumstances,  the  second  to  external  violence  and  muscu- 
lar action. 

The  conformation,  situation,  and  office  of  certain  bones  are  so  many  pre- 
disposing causes  of  fracture.  Thus,  as  was  before  stated,  the  long  bones, 
which  are  the  great  levers  of  locomotion,  and  which,  in  consequence,  are 
constantly  under  the  influence  of  large  and  numerous  muscles,  are  much 
more  subject  to  this  accident  than  the  short  or  flat  bones,  which  are  more 
passive  in  their  character,  as  well  as  more  closely  articulated  together,  so  that 
any  force  that  may  be  communicated  to  them  is  more  easily  broken.  The 
body  of  the  scapula  is  seldom  broken,  because  it  is  not  only  thickly  covered 
by  muscles,  but,  having  no  fixed  point  below,  it  is  incapable  of  being  injured 
by  any  shock  transmitted  by  the  hand,  elbow,  or  shoulder.  The  acromion 
process,  however,  owing  to  its  exposed  situation,  is  not  unfrequently  frac- 
tured; while  the  coracoid  process,  protected  by  the  deltoid,  clavicle,  and 
head  of  the  humerus,  rarely  suffers  from  this  cause.  The  radius,  being  arti- 
culated with  the  hand,  is  more  liable  to  break  than  the  ulna ;  the  fibula, 
owing  to  its  sleuder  form  and  brittle  texture,  is  oftener  broken  than  the  thick 
and  heavy  tibia ;  and  every  surgeon  knows  how  very  prone  the  collar-bone 
is  to  fracture,  its  exposed  situation,  the  peculiarity  of  its  conformation,  and 
its  connection  with  the  sternum  and  scapula  rendering  it  particularly  obnox- 
ious to  this  occurrence. 

Of  the  influence  of  age,  in  promoting  the  occurrence  of  fracture,  mention 
was  made  in  a  previous  paragraph,  and  it  need  not,  therefore,  detain  us  here. 
It  may  be  stated,  however,  that,  as  we  advance  in  life,  there  is  superadded 
to  the  preternatural  brittleness  of  the  osseous  tissue,  another  cause  of  fracture, 
namely,  abnormal  rigidity  of  the  muscles,  thus  rendering  us  more  liable  to 
falls,  and,  consequently,  more  prone  to  the  accident  in  question. 

Various  diseases  or  states  of  the  general  system  have  usually  been  regarded 
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as  predisposing  causes  of  fracture.     Of  these,  the  most  common  are  syphilis, 
cancer,  scurvy,  and  rickets. 

That  a  syphilitic  state  of  the  system,  involving  the  skeleton,  may  so  affect 
some  of  the  bones  as  to  render  them  abnormally  fragile  is  sufficiently  estab- 
lished by  modern  observation.  In  1847,  I  attended  a  man,  aged  thirty-one 
years,  for  a  fracture  of  the  body  of  the  right  humerus,  caused,  a  short  time 
previously,  by  throwing  a  small  chip  at  a  person.  He  was  perfectly  well  at 
the  time,  with  the  exception  of  some  nocturnal  pain  in  the  arm  and  forearm. 
He  had  had  primary  syphilis  seven  years  previously,  and  had  been  treated 
with  mercury.     The  bone  united  in  five  weeks. 

It  is  well  known  that  cancer  may  so  alter  the  osseous  tissue,  fig.  325,  as  to 
render  it  preternaturally  brittle,  and  thus  predispose  it  to  fracture.  Such  an 
occurrence,  indeed,  is  probably  not  so  uncommon 
as  is  generally  supposed.  I  have  myself,  however, 
seen  only  one  instance  of  it.  The  patient  was  a 
female,  seventy-three  years  old,  from  whom  I  had 
removed,  with  the  assistance  of  my  former  col- 
league, Professor  Miller,  nine  months  previously, 
the  left  mammary  gland,  on  account  of  scirrhus, 
under  which  she  had  labored  for  nearly  three  years. 
The  wound  healed  kindly,  but,  some  time  after, 
the  disease  reappeared  at  the  cicatrice,  and  gradu- 
ally carried  her  off,  not,  however,  before  she  had 
become  extremely  emaciated  and  bedridden.  Du- 
ring the  last  month  of  her  life,  she  complained  of 
almost  constant  pain  in  the  right  thigh,  deep- 
seated,  and  particularly  severe  at  night ;  and  three 
days  before  she  expired,  in  an  attempt  to  turn  in 
bed,  the  femur  broke  just  above  its  middle.  The 
limb  was  free  from  swelling  and  discoloration. 
No  cancerous  matter  could  be  detected  in  the  af- 
fected bone,  which  was  quite  soft,  humid,  and 
brittle,  for  some  distance  above  and  below  the  seat 
of  fracture. 

Of  the  influence  which  scurvy  exerts  upon  the 
osseous  tissue,  in  predisposing  it  to  fracture,  the 
modern  practitioner  has  little  opportunity  of  judg- 
ing, as  the  disease  at  the  present  day  seldom  ap- 
pears in  that  violent  form  which  characterized  it 
in  former  times.  As  described  by  the  older  writers, 
it  was  often  attended  with  the  most  horrible 
ravages,  in  which  the  skeleton  not  unfrequently 
participated,  the  synovial  membranes,  cartilages,  and  ligaments  being  ulcer- 
ated, and  the  epiphyses  separated  from  the  bones.  In  1855-6,  the  scurvy 
prevailed  extensively  in  certain  regions  of  the  United  States,  especially  in 
the  Southwest,  but  I  am  not  aware  that  it  predisposed  any  of  its  subjects  to 
the  occurrence  of  fracture,  or  that  it  retarded  the  process  of  reunion  in  those 
who  suffered  from  it  at  the  time. 

There  are  certain  states  of  the  skeleton,  including  rickets,  in  which  the 
bones  become  so  remarkably  brittle  as  to  break  under  the  most  trivial  injury. 
Cases  are  recorded  where,  from  these  and  other  causes,  nearly  every  one  of 
the  long  bones  was  broken  not  only  once,  but  a  number  of  times.  What  is 
remarkable  in  these  cases  is  that  they  usually  recover  quite  as  soon  as  ordi- 
nary fractures.  I  have  in  my  collection  a  part  of  the  skeleton  of  an  old 
woman,  who,  in  falling  from  a  second-story  window  down  upon  the  pavement 
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below,  received  not  less  than  fifty-three  fractures,  involving  the  vertebras,  the 
scapula,  the  bones  of  the  pelvis,  and  most  of  the  bones  of  the  extremities. 

Gout  and  rheumatism  are  sometimes  enumerated  as  predisposing  causes  of 
fracture.  The  following  case,  which  I  saw  with  Dr.  Metcalf,  would  seem  to 
countenance  the  possibility  of  such  an  occurrence. 

Henry  Welker,  a  common  laborer,  aged  thirty-two,  had  always  enjoyed 
good  health  until  two  years  and  a  half  ago,  when  he  was  attacked  with 
articular  rheumatism,  affecting  the  principal  joints,  first  of  the  superior,  and 
then  of  the  inferior  extremities,  where  it  had  continued  for  the  last  twelve 
months.  The  only  cause  which  he  could  assign  for  his  suffering  was  expo- 
sure to  cold  and  fatigue  in  a  pork-honse,  where  he  had  worked  for  fourteen 
successive  winters.  In  December,  1855,  he  broke  his  thigh-bone,  at  the 
junction  of  the  lower  with  the  middle  third,  while  pulling  off  his  boot  with 
his  hands,  the  foot  being  at  the  time  bent  at  a  right  angle  with  the  leg.  No 
pain  or  swelling  followed  the  accident.  The  most  remarkable  feature  in  the 
case,  when  Dr.  Metcalf  first  saw  it,  was  the  imperfect  aeration  of  the  blood, 
as  indicated  by  the  livid  state  of  the  face;  the  bowels  were  torpid,  the  tongue 
was  coated,  and  there  was  considerable  emaciation,  but  no  disease  of  the 
heart  and  lungs.  No  chalky  deposit  existed  in  the  joints.  At  the  end  of  a 
month  and  a  half,  the  parts  being  united,  the  dressings  were  removed,  and 
the  man  was  permitted  to  walk  about  on  crutches.  A  week  after  this,  he 
struck  the  affected  thigh  slightly  against  the  rail  of  the  bed,  fracturing  the 
bone  at  its  upper  third.  Union  took  place  in  about  the  same  time  as  before, 
the  quantity  of  callus  in  each  case  being  uncommonly  large. 

The  exciting  causes  of  fracture  are  two,  external  violence  and  muscular 
contraction.  The  former,  which  is  by  far  the  more  common,  may  act  upon 
a  bone  either  directly,  or  indirectly  through  some  other  bone.  In  the  first 
case,  the  force  is  applied  to  the  bone  itself,  as  in  fracture  of  the  jaw  from 
the  kick  of  a  horse,  or  in  fracture  of  the  leg  from  the  passage  of  the  wheel  of 
a  carriage.  Most  fractures  are  of  this  description,  and  hence  they  are  gene- 
rally complicated  with  more  or  less  injury  of  the  soft  structures.  In  the  other 
case,  the  force,  instead  of  being  applied  immediately  to  the  bone,  is  trans- 
mitted to  it  through  another  bone,  or  perhaps  a  chain  of  bones.  It  is  in  this 
way  that  the  radius  is  so  frequently  broken  just  above  the  wrist  by  falls  upon 
the  hand,  the  force  being  concentrated  upon  its  inferior  extremity,  in  conse- 
quence of  the  manner  in  which  it  is  articulated  with  the  carpus,  while  the 
ulna,  which  is  but  slightly  connected  with  it,  generally  escapes.  Fracture  of 
the  clavicle  affords  an  instance  of  a  bone  being  broken  by  indirect  mechanical 
violence  operating  at  two  opposite  points.  Thus,  in  falls  upon  the  shoulder, 
the  sternal  end  being  impelled  by  the  weight  of  the  body,  and  the  acromial 
end  by  the  object  which  it  strikes  against,  the  bone,  acted  upon  by  the  two 
forces,  gives  way  at  its  weakest  part,  which  is  usually  about  its  middle. 
When  a  bone  is  very  brittle,  the  slightest  external  violence  may  be  sufficient 
to  break  it.  In  old  people  the  neck  of  the  femur  is  frequently  fractured  by 
the  merest  twist  of  the  limb  in  bed,  or  by  stepping  carelessly  out  of  the  bed 
upon  the  floor. 

It  is  not  often  that  a  bone  is  broken  by  muscular  action,  and  yet  such  an 
accident  is  not,  perhaps,  as  uncommon  as  is  generally  imagined.  I  have 
myself  met  with  several  instances  of  it.  In  three,  the  subjects  were  remark- 
able for  their  health  and  muscular  developments,  and  the  fracture  in  each  was 
produced  while  they  were  engaged  in  feats  of  strength,  in  which  the  elbows 
were  planted  firmly  upon  a  counter,  and  the  hands  interlocked  with  each 
other.  While  the  muscles  of  the  arm  and  forearm  were  in  a  state  of  the 
utmost  tension,  the  humerus  snapped  off  suddenly,  with  a  loud  noise ;  in  two 
cases  at  its  middle,  and  in  the  other  at  its  inferior  extremity.  In  another 
case   the  fracture,  also  seated  in  the  humerus,  was  caused  by  throwing  a 
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small  chip.  In  this  instance,  alluded  to  in  a  previous  paragraph,  the  bone 
had  suffered  for  a  considerable  time  under  nocturnal  pains,  and  had  evidently 
been  rendered  brittle  by  the  effects  of  the  syphilitic  virus.  The  patient,  aped 
thirty-one,  was  otherwise  in  good  health,  but  the  muscles  of  his  arm  were 
rather  soft  and  flabby.  The  patella  and  olecranon  are  frequently  fractured 
by  the  action  of  the  extensor  muscles  of  the  thigh  and  arm.  From  the  above 
cases,  it  is  evident  that  a  diseased  state  of  the  bone  is  not  at  all  necessary 
to  the  production  of  this  accident  by  muscular  contraction,  although  such  a 
change  is  perhaps  generally  present  at  the  time  of  the  fracture,  and  therefore 
deserves  to  be  considered  as  a  predisposing  cause  of  it. 

When  the  osseous  tissue  is  preternaturally  brittle,  mere  muscular  spasm  is 
capable  of  producing  fracture,  as  in  the  interesting  case  related  by  Dr.  Leute 
of  a  boy,  twelve  years  of  age,  who  broke  both  his  thigh-bones  during  a  severe 
epileptic  convulsion. 

2.    SIMPLE  FRACTURES. 

The  symptoms  of  fracture  may  be  considered,  first,  in  relation  to  the 
broken  bone  itself;  secondly,  in  relation  to  the  soft  parts ;  and  thirdly,  in 
relation  to  the  constitution. 

So  far  as  the  affected  bone  is  concerned,  there  are  only  three  symptoms 
which  are  at  all  reliable  as  evidences  of  the  existence  of  fracture.  These  are 
crepitation,  deformity,  and  preternatural  mobility. 

Crepitation  is  the  peculiar  noise  which  is  produced  by  rubbing  the  two 
ends  of  the  broken  bone  against  each  other,  and  is  always,  when  well  marked, 
characteristic  of  the  nature  of  the  injury.  In  general,  it  can  be  both  heard 
and  felt.  In  order  to  produce  it,  it  is  necessary  that  the  ends  of  the  frag- 
ments should  be  at  least  partially  in  contact,  and  hence,  to  effect  this  object, 
the  surgeon  is  often  obliged,  as  a  preliminary  step,  to  extend  and  counter- 
extend  the  affected  limb.  For  this  reason  it  is  always  absent  in  impacted 
fractures,  while  in  fractures  of  the  leg  and  forearm,  involving  only  one  of  the 
bones,  it  is  usually  very  faint  and  indistinct  from  the  difficulty  of  moving  the 
broken  pieces  upon  each  other.  Much  swelling  or  great  depth  of  muscle 
will  also  obscure  the  crepitation. 

Deformity,  although  not  invariably  present,  is,  in  general,  one  of  the  most 
prominent  symptoms  of  fracture.  It  exhibits  itself  in  different  forms,  as  in 
shortening,  or  in  angular  displacement,  and  usually  occurs  at  the  time  of  the 
accident,  the  cause  which  produces  the  fracture  being  itself  the  cause  of  the 
distortion.  Occasionally,  however,  it  does  not  come  on  until  several  hours, 
or  perhaps  even  days  after;  as,  for  example,  in  a  partially  impacted  fracture 
of  the  neck  of  the  thigh-bone,  in  which  the  patient  may  be  able  to  walk  some 
distance,  and  yet  the  limb  retain  its  normal  shape.  The  degree  and  character 
of  the  deformity  are  greatly  influenced  by  the  nature  and  situation  of  the 
fracture.  Thus,  the  more  oblique  a  fracture  is,  the  greater,  as  a  general  rule, 
will  be  the  displacement  of  the  ends  of  the  fragments,  and,  consequently,  also, 
the  distortion  of  the  limb.  Sometimes,  as  in  fracture  of  the  patella,  the  ole- 
cranon and  calcaneum,  the  deformity  manifests  itself  by  a  vacuity  or  hollow 
at  the  natural  situation  of  the  bone,  and  by  an  unusual  protuberance  upon 
the  lower  part  of  the  thigh,  arm,  and  leg,  caused  by  the  separation  of  the 
upper  fragment  by  the  action  of  the  extensor  muscles.  Finally,  the  deformity 
may  be  much  increased  by  the  extravasation  of  blood  consequent  upon  the 
injury,  or  by  the  effusion  of  serum  and  lymph  consequent  upon  the  resulting 
inflammation. 

Preternatural  mobility  is,  next  to  crepitation,  the  most  important  and 
reliable  symptom  of  fracture.  There  are  few  instances  in  which  it  is  wholly 
absent,  while  in  the  great  majority  it  exists  in  a  well-marked,  if  not  in  a  high, 
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degree.  It  usually  appears  immediately  after  the  occurrence  of  the  accident, 
and  continues  to  a  greater  or  less  extent  until  the  completion  of  the  consoli- 
dation of  the  fracture.  In  the  impacted  fracture  it  may  be  entirely  wanting, 
or  remain  absent  until  the  ends  of  the  fragments  are  unlocked.  In  fracture 
of  the  leg  and  forearm,  involving  only  one  bone,  the  degree  of  mobility  is 
sometimes  very  slight,  the  sound  bone  impeding  or  altogether  preventing  the 
motion  of  the  affected  one. 

In  every  fracture  produced  by  external  violence,  whether  applied  directly 
or  indirectly  to  the  part,  there  must,  of  necessity,  be  a  certain  degree  of  con- 
tusion of  the  soft  structures  at  the  seat  of  the  injury.  It  may  be  limited  to 
the  skin  and  subjacent  cellular  tissue,  or  it  may  extend  deeper,  and  involve 
the  muscles,  aponeuroses,  vessels,  nerves,  periosteum,  and  even  the  bone 
itself.  In  consequence  of  this  occurrence,  there  is  not  unfrequently  a  con- 
siderable effusion  of  blood  beneath  the  skin,  and  in  the  connective  tissue  of 
the  muscles,  causing  distension  and  sometimes  discoloration.  For  the  same 
reason,  there  is  generally  a  good  deal  of  pain,  often  of  a  sharp,  spasmodic 
character,  which  is  aggravated  by  the  slightest  motion  of  the  parts,  and  by 
every  attempt  at  exploration.  It  has  its  seat  rather  in  the  soft  structures 
than  in  the  affected  bone,  although  the  latter  generally  participates  in  it,  and 
by  the  sharpness  of  its  extremities  frequently  increases  its  severity.  A  short 
time  after  the  accident,  swelling  usually  sets  in,  and  often  proceeds  to  a  con- 
siderable height,  its  degree  being  greatly  influenced  by  the  amount  of  injury 
sustained  by  the  soft  parts,  by  the  motion  to  which  the  fractured  bone  is 
subjected,  and  by  the  state  of  the  system  at  the  time  of  the  accident.  As  a 
general  rule,  it  may  be  affirmed  that  the  pain  and  swelling  are  less  in  fractures 
produced  by  muscular  contraction  than  in  such  as  are  caused  by  mechanical 
violence,  whether  directly  or  indirectly  applied. 

Inability  of  motion  in  the  affected  bone,  and  in  the  portion  of  the  limb 
articulated  with  it,  is  generally  a  prominent  symptom.  Cases,  however,  occur 
in  which  it  is  either  very  slight  or  where  it  is  entirely  absent.  In  an  impacted 
fracture  of  the  thigh,  for  instance,  a  patient  has  sometimes  been  known  to  be 
able  to  walk  for  a  considerable  distance  without  the  slightest  assistance  even 
from  a  cane,  and  in  fracture  of  the  clavicle,  I  have  repeatedly  seen  him  carry 
his  hand  to  his  head,  and  even  circumduct  the  arm. 

Another  symptom,  consequent  upon  fracture,  is  spasm  of  the  muscles  at 
the  seat  of  the  injury;  it  is  most  common  in  nervous,  irritable  persons,  and 
generally  comes  on  within  a  short  time  after  the  accident.  When  severe,  as 
it  frequently  is,  it  constitutes  a  source  of  real  suffering.  It  is  aggravated  by 
motion  and  inflammation,  and  may  continue,  with  more  or  less  interruption, 
from  several  hours  to  several  days. 

Finally,  the  patient  often  experiences  a  sense  of  numbness  in  the  affected 
part,  reaching  frequently  to  the  distal  extremity  of  the  limb.  This  may  be 
caused  either  by  the  injury  sustained  by  a  nervous  trunk  at  the  time  of  the 
accident,  or  by  the  compression  of  the  soft  parts  by  extravasated  blood,  or 
the  ends  of  the  broken  bone.  Sometimes  it  does  not  arise  until  inflammation 
has  supervened,  and  then  it  is  generally  owing  to  the  presence  of  an  unusual 
quantity  of  serum  and  lymph. 

The  amount  of  constitutional  disturbance  in  fracture  varies,  in  different 
cases,  from  the  slightest  exaltation  of  the  normal  action  to  the  most  intense 
excitement,  depending  mainly  upon  the  nature  of  the  fracture,  the  degree  of 
violence  sustained  by  the  soft  parts,  and  the  state  of  the  system  at  the  time 
of  the  accident.  In  very  many  cases,  there  is  an  entire  absence  of  traumatic 
fever,  while  in  others  it  is  present  in  a  very  high  degree,  the  pulse  being 
strong  and  frequent,  the  countenance  flushed,  the  skin  hot  and  dry,  the  thirst 
intense,  and  the  appetite  and  sleep  much  impaired,  if  not  totally  suspended. 
In  the  more  severe  forms  of  fracture,  the  patient  often  experiences  a  severe 
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shock,  from  which  he  may  not  fully  recover  for  many  days,  or  which  may  even 
terminate  in  death.  Whenever  there  is  much  constitutional  disturbance,  the 
affected  limb  will  be  apt  to  be  in  a  high  state  of  inflammation,  the  parts  being 
hot,  swollen,  and  painful,  and,  at  times,  even  covered  with  small  vesicles, 
such  as  a  heedless  observer  might  easily  mistake  for  the  phlyctenular  which 
so  often  announce  the  occurrence  of  gangrene. 

Displacement  of  the  Ends  of  the  Fragments. — The  displacement  of  the  frag- 
ments shows  itself,  as  already  stated,  in  two  principal  directions,  the  longi- 
tudinal and  horizontal.  Of  these,  the  former  is  by  far  the  more  common,  as 
it  is  present,  to  a  greater  or  less  extent,  in  nearly  all  cases  of  oblique  fracture, 
in  whatever  portion  of  a  bone  occurring.  It  is  produced  by  the  overlapping 
of  the  extremities  of  the  broken  bone,  the  lower  being  drawn  above  the  upper, 
or  the  one  riding  over  the  other,  as  it  is  sometimes  expressed.  The  extent 
of  this  form  of  displacement  varies  from  the  slightest  possible  change  in  the 
length  of  the  affected  bone  to  two,  three,  and  even  four  inches,  which  may  be 
regarded  as  its  maximum.  It  is  generally  most  conspicuous  in  fracture  of 
the  femur  and  humerus,  while  in  fracture  of  the  forearm  and  leg,  affecting 
only  one  bone,  it  is  either  very  slight  or  totally  wanting.  Finally,  the  dis- 
placement may  be  lateral,  anterior,  or  posterior,  according  to  the  nature  of 
the  exciting  cause. 

In  the  horizontal  displacement,  the  lower  fragment  may  form  an  angle, 
more  or  less  acute,  with  the  superior,  thereby  giving  the  bone  an  arched 
appearance  ;  or,  the  two  pieces  remaining  in  contact  with  each  other,  the 
inferior  one  may  perform  a  rotatory  movement,  while  the  other  continues 
perfectly  stationary.  In  some  cases,  as  in  fracture  of  the  lower  end  of  the 
radius,  there  is  often  considerable  lateral  displacement,  and  similar  pheno- 
mena are  apt  to  occur  in  fracture  of  the  tibia  and  fibula  at  or  near  the 
ankle-joint. 

The  causes  of  displacement  are,  muscular  action,  mechanical  violence,  and 
the  weight  of  the  limb  connected  with  the  broken  bone.  Of  these  the  first 
is  the  most  common,  and  it  need  hardly  be  added  that  a  knowledge  of  the 
fact  is  of  the  greatest  practical  importance  in  regard  to  the  proper  manage- 
ment of  the  injury.  In  some  instances  the  displacement  is  entirely  produced 
by  the  vulnerating  body.  Thus  in  fracture  of  the  nose,  the  blow  which  in- 
flicts the  injury  also  displaces  the  fragments.  The  wheel  of  a  carriage 
passing  over  the  leg  may  not  only  break  its  two  bones,  but  likewise  cause 
great  deformity  by  forcing  asunder  their  extremities.  Finally,  the  displace- 
ment may  be  occasioned  by  the  weight  of  the  limb  connected  with  the  injured 
bone,  as  in  fracture  of  the  clavicle,  in  which  the  outer  fragment  is  drawn 
downwards  and  inwards  by  the  weight  of  the  shoulder  and  arm. 

Diagnosis. — The  most  valuable  symptoms  of  fracture,  diagnostically  con- 
sidered, are,  crepitation,  deformity,  and  preternatural  mobility.  The  co- 
existence of  these  symptoms  is  unmistakably  denotive  of  the  nature  of  the 
accident,  but.  unfortunately,  they  are  not  always  associated;  one  or  even 
two  may  be  absent,  and  hence  a  case  that  ought  to  be  treated  in  the  most 
prompt  and  decisive  manner,  may,  for  the  want  of  a  correct  appreciation  of 
its  character,  be  either  entirely  neglected,  or,  at  all  events,  grossly  misman- 
aged. Besides,  the  symptoms  here  enumerated  may  be  simulated  by  other 
accidents,  especially  dislocation,  and  certain  affections  of  the  joints. 

The  crepitation  of  fracture  is  sometimes  imitated  by  the  grating  produced 
by  an  effusion  of  plastic  matter  into  a  joint,  the  sheath  of  a  tendon,  or  a 
synovial  burse ;  aud  the  difficulty  may  be  still  further  increased,  if,  under 
such  circumstances,  the  suspected"  fracture  is  situated  near  a  large  articula- 
tion. In  genera],  however,  it  will  be  sufficiently  easy  to  distinguish  between 
them  by  a  consideration  of  their  respective  characters.  In  fracture,  the  cre- 
pitation can  be  both  felt  and  heard;  it  is  dry,  coarse,  or  rough,  resembling 
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the  sensation  and  noise  produced  by  rubbing  two  unequal  surfaces  against 
each  other.  The  crepitation  from  plastic  matter,  on  the  contrary,  is  of  a 
finer  quality,  or  more  faintly  marked,  and  may  be  likened  to  the  feel  and 
noise  caused  by  gently  rubbing  over  each  other  two  pieces  of  sole  leather; 
in  a  word,  it  lacks  the  roughness  and  distinctness  of  the  other.  Moreover, 
it  must  be  remembered  that  it  is  never  present  until  after  the  occurrence  of 
inflammation,  whereas  the  other  always  exists  from  the  very  beginning  of  the 
accident.  Crepitation,  it  is  true,  might  be  produced  in  consequence  of  pre- 
vious disease,  and  the  possibility  of  such  an  occurrence  should  not  be  lost 
sight  of  in  our  examinations.  Finally,  when  the  case  is  obscure,  the  crepi- 
tation may  sometimes  be  detected  by  the  aid  of  the  stethoscope,  especially 
when  the  bone  is  thickly  covered  by  muscles,  as  in  fracture  of  the  neck  of  the 
femur  within  the  capsular  ligament,  or  in  fracture  of  the  ribs  in  corpulent 
subjects.  This  mode  of  examination  was  originally  suggested  by  Lisfranc, 
but,  as  the  expectations  held  out  by  him  have  not  been  realized,  few  practi- 
tioners of  the  present  day  resort  to  it. 

The  deformity  in  fracture  manifests  itself  either  in  shortening,  in  lateral 
displacement,  or,  as  not  unfrequently  happens,  in  the  two  united.  Elonga- 
tion is  never  present,  in  which  respect  fracture  differs  from  certain  forms  of 
dislocation,  in  which  lengthening  is  a  prominent  symptom.  The  degree  of 
shortening  varies  from  a  few  lines  to  several  inches,  and  is,  therefore,  an  oc- 
currence of  much  value  in  a  diagnostic  point  of  view.  It  may  exist  from  the 
commencement  of  the  accident,  or  it  may  not  show  itself  until  some  time  after 
its  occurrence,  being  materially  influenced  by  the  action  of  the  muscles,  and 
the  nature  of  the  treatment.  Whatever  the  degree  of  the  deformity  may  be 
from  these  causes,  it  may  always  be  effectually  removed  by  extension  and 
counter-extension,  either  alone  or  aided  by  pressure;  but  as  soon  as  these 
forces  cease  to  operate,  it  is  usually  immediately  reproduced,  which  is  not 
the  case  in  dislocation.  Here,  the  reduction  having  been  effected,  the  parts 
generally  retain  their  relations  until  some  new  cause  produces  a  new  dis- 
placement. 

Too  much  stress  cannot  be  placed  upon  preternatural  mobility  as  a  sign  of 
fracture.  Next  to  crepitation,  it  is  unquestionably  the  most  important  diag- 
nostic symptom.  There  may  be  unnatural  latitude  of  motion  in  a  disloca- 
tion, but  this  can  happen  only  when  the  accident  is  attended  with  extensive 
laceration  of  the  ligaments  of  the  joint;  in  ordinary  cases  there  is  either  an 
absence  of  motion,  the  displaced  bone  being  firmly  fixed  in  its  new  position, 
or  the  motion  is  so  slight  as  to  bear  only  a  faint  resemblance  to  that  observ- 
able in  fracture. 

The  general  expression  of  the  affected  parts,  fig.  326,  often  affords  valua- 
ble diagnostic  signs.  The  de- 
formity, for  example,  of  the  Fig.  326. 
hand  and  wrist,  in  fracture  of 
the  lower  extremity  of  the  ra- 
dius; the  eversion  of  the  toes 
in  intra-capsular  fracture  of  the 
femur,  and  the  shortened  and 
retracted  appearance  of  the 
arm  in  fracture  of  the  humerus, 
are  generally  unmistakable  evi- 
dences of  the  nature  of  the 
accident.       The     manner     in 

which  the  patient  inclines  his  head  and  supports  the  elbow  and  forearm  in 
fracture  of  the  clavicle,  is  too  significant  to  be  overlooked  by  any  one  that 
has  ever  witnessed  it.     The  peculiar  aspect  and  attitude  of  a  broken  thigh, 


Fracture  of  the  lower  end  of  the  radius. 
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conjoined  with  the  utter  helplessness  of  its  muscles,  or  the  absence  of  all 
voluntary  power,  are  signs  which  seldom  admit  of  misinterpretation. 

The  pain,  swelling,  and  loss  of  function,  present  in  suspected  fracture,  are 
of  no  practical  value,  as  similar  phenomena  are  produced  by  other  injuries, 
as  contusions,  wounds,  sprains,  and  dislocations.  Their  occurrence  being 
wholly  accidental,  must,  therefore,  not  influence  the  surgeon  in  his  attempt  to 
form  a  correct  estimate  of  the  real  nature  of  the  case,  or  the  relative  value 
of  the  symptoms  of  this  and  other  analogous  affections. 

Mode  and  Time  of  Examination. — Although  the  symptoms  which  have  now 
been  described  will  generally  be  sufficient,  along  with  a  careful  consideration 
of  the  history  of  the  case,  to  enable  the  surgeon  to  determine  the  diagnosis 
of  this  lesion,  especially  if  he  will  take  the  trouble  of  comparing  them  with 
the  symptoms  of  other  accidents,  it  will,  nevertheless,  be  proper,  in  conclud- 
ing this  branch  of  the  subject,  to  say  a  few  words  respecting  the  manner  of 
conducting  the  examination  of  the  affected  parts,  as  the  ultimate  issue  of  the 
case  will  greatly  hinge  upon  this  circumstance. 

My  experience  satisfies  me  that  few  practitioners  know  how  to  examine 
a  broken  limb.  They  take  hold  of  it  as  if  they  were  afraid  of  giving  pain, 
or  causing  suffering,  and  the  consequence  is  that  the  result  is  often  most  dis- 
astrous. I  am  far  from  wishing  to  be  understood  as  being  an  advocate  of 
rough  surgery ;  on  the  contrary,  no  one  abhors  it  more  than  I  do,  yet  there 
are  times  and  circumstances  when  the  best  interests  of  the  patient  demand 
that  he  should  be  most  thoroughly  examined,  no  matter  what  amount  of  pain 
he  may  be  compelled  to  undergo.  But  there  is  no  need  any  longer  of  such 
infliction  now  that  we  can  prevent  suffering  by  anaesthesia.  The  patient  being 
rendered  insensible,  perquisition  is  performed  at  the  surgeon's  leisure,  slowly 
and  deliberately,  and  with  an  eye  to  the  ultimate  result,  not  forgetting  self. 
The  sooner  such  manipulation  is  instituted  the  better,  for  there  will  be  less 
likely  to  be  inflammatory  swelling  and  other  obstacles  calculated  to  embar- 
rass our  progress  and  obscure  the  diagnosis.  Fractures  of  the  shafts  of  the 
bones  will  rarely  afford  any  difficulty,  inasmuch  as  their  symptoms  are  gene- 
rally so  well  marked  that  the  most  casual  inspection  will  be  sufficient  for  their 
detection.  But  it  is  different  when  the  lesion  involves  their  extremities. 
Here  the  most  laborious  and  pains-taking  examination  sometimes  hardly 
enables  the  practitioner  to  form  an  accurate  judgment  respecting  the  real 
nature  of  the  injury.  Under  such  circumstances,  therefore,  he  must  not  con- 
tent himself  with  one  or  two  trifling  explorations,  but  he  must  handle  the 
parts  again  and  again,  until  he  has  thoroughly  established  the  diagnosis. 
If,  after  repeated  trials,  he  is  still  in  doubt,  it  is  his  duty  to  state  this  doubt 
to  his  patient,  and  to  seek  the  advice  of  a  professional  brother  in  order  to 
aid  him  in  solving  the  question.  By  adopting  this  course,  he  will  be  more 
likely  to  do  justice  to  his  patient,  and  at  the  same  time  escape  personal 
blame. 

For  the  reason  already  assigned,  the  parts  should  always  be  examined  as 
early  as  possible  after  the  infliction  of  the  injury,  but  I  would  make  no  ex- 
ception where  some  time  has  elapsed,  and  a  good  deal  of  swelling  has  super- 
vened ;  for  it  is  impossible  that  a  broken  bone,  or  the  parts  by  which  it  is 
covered,  should  do  well  as  long  as  its  extremities  are  displaced,  and  thus 
permitted  to  fret,  irritate,  and  perhaps  prick  the  muscles  and  other  structures 
in  contact  with  it.  Hence,  the  sooner  the  fracture  is  adjusted  or  the  parts 
are  placed  in  their  natural  relations,  the  more  likely  will  they  be  to  do  well, 
and  escape  the  ill  effects  of  inflammation.  There  are  instances,  however, 
where,  as  may  be  supposed,  immediate  interference  might  prove  highly  pre- 
judicial, using  the  term  immediate  here  with  reference  to  the  surgeon's  first 
visit.  The  patient  may  have  been  neglected,  or  his  attendant  may  have  mis- 
taken the  nature  of  the  case,  and  in  this  manner  several  days  may  have  passed 
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uselessly  away.  The  limb  is  now  found  in  a  very  swollen  and  painful  condi- 
tion, intolerant  of  the  slightest  manipulation,  nay,  perhaps  in  an  erysipelatous 
condition.  To  make  an  elaborate  examination  under  such  circumstances 
would  be  highly  improper ;  for  it  could  not  fail  to  aggravate  the  morbid 
action,  and  perhaps  urge  it  on  to  gangrene.  The  hand  is  withheld  ;  the  limb 
is  placed  in  an  easy  position,  and  antiphlogistics,  both  local  and  constitutional, 
are  freely  plied  ;  when  action  has  sufficiently  abated,  but  not  until  then,  the 
proper  examination  is  effected,  and  the  diagnosis,  if  possible,  established. 

The  mode  of  conducting  the  examination  varies.  In  the  upper  extremity 
the  surgeon  will  usually  be  able  to  get  on  without  any  assistance,  but  in  frac- 
ture of  the  thigh  and  leg  it  will  often  be  necessary  to  make  extension  and 
counter-extension  while  the  parts  are  subjected  to  methodical  manipulation. 
When  there  is  marked  displacement,  the  merest  touch  of  the  hand  will  gene- 
rally suffice  to  detect  the  nature  of  the  lesion  ;  but,  under  opposite  circum- 
stances, the  nicest  digital  exploration  may  be  required  before  a  satisfactory 
result  can  be  obtained.  In  general,  it  will  be  necessary  to  make  pressure 
and  counter-pressure  at  the  seat  of  the  injury,  and  to  rotate  the  portion  of 
the  limb  below  the  fracture  upon  its  axis.  In  this  manner,  especially  if  pro- 
per extension  have  been  made,  the  ends  of  the  fragments  being  brought  in 
contact  may  be  made  to  yield  the  friction-sound,  previously  described,  and 
at  the  same  time  display  the  full  extent  of  their  mobility.  Another  procedure 
is  to  grasp  the  two  extremities  of  the  suspected  bone,  and  then,  while  the 
superior  one  is  firmly  held  with  the  thumb  and  fingers,  to  roll  the  inferior 
upon  its  axis.  If,  while  this  is  being  done,  both  parts  move  together,  the 
probability  is  that  there  is  no  fracture,  but  if  the  lower  should  move,  aud  the 
upper  remain  stationary,  there  can  be  no  doubt  of  the  fact. 

Mode  of  Repair. — The  mode  of  repair  in  fracture  is  precisely  similar  to 
that  of  the  soft  parts,  the  only  difference  being  the  superaddition  of  the  car- 
bonate and  phosphate  of  lime,  or  the  earthy  constituents  of  bone.  In  order, 
however,  to  be  thoroughly  understood,  it  is  necessary  to  study  it  with  refer- 
ence to  the  situation  and  disposition  of  the  ends  of  the  fragments  of  the 
broken  bone,  as  the  rapidity  and  perfection  of  the  cure  are  greatly  influenced 
by  the  manner  in  which  they  are  arranged  and  held  together  during  the  treat- 
ment. The  more  perfect  this  is,  the  more  complete,  generally,  all  other 
things  being  equal,  will  be  the  reunion.  For  practical  purposes,  the  whole 
subject  of  repair  may  be  considered  as  consisting  of  four  stages. 

The  first  stage,  which,  on  an  average,  extends  from  the  first  to  the  eighth 
day,  is  one  altogether  of  preparation,  in  which  nature  clears  away  the  rub- 
bish, and  places  the  ends  of  the  fragments  in  a  suitable  condition  for  the 
process  of  repair,  properly  so  called.  The  blood  which  was  extravasated  at 
the  moment  of  the  accident,  at  and  around  the  seat  of  the  fracture,  is  in  great 
degree,  if  not  entirely,  absorbed  ;  the  inflammatory  products,  especially  the 
intermuscular,  are  also  disposed  of;  the  swelling  subsides,  the  pain  disap- 
pears, and  there  is  no  longer  any  tendency  to  spasmodic  action,  the  muscles 
having  become  calm  and  quiet  under  their  new  relations.  Any  traumatic 
fever  that  may  have  been  present  will  also  be  found  to  have  vanished.  Thus 
the  part  and  system  have  happily  passed  through  the  preliminary  stage  of 
the  reparative  process. 

If  the  parts  be  examined  at  the  commencement  of  the  second  stage,  it  will 
be  seen  that  the  ends  of  the  broken  bone,  as  well  as  the  periosteum,  and  the 
other  soft  parts  in  their  immediate  vicinity,  are  abnormally  red  and  injected, 
and  covered  by  plastic  matter,  resembling  very  much  in  its  color  and  consist- 
ence pale  currant  jelly,  or  a  thick  solution  of  isinglass.  It  is  usually  most 
abundant  upon  the  surface  of  the  bone,  and  is  often  sufficient  to  lift  up  the 
periosteum  ;  a  considerable  quantity  is  also  generally  seen  between  the  peri- 
yol.  i. — 59 
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osteum  and  the  muscles,  and  even  among  the  muscles  themselves,  all  these 
structures  being  more  or  less  actively  engaged  in  the  process  of  repair.  A 
similar  substance,  but  usually  less  abundant,  is  poured  out  within  the  medul- 
lary canal,  the  lining  membrane  of  which  is  also  in  a  state  of  inflammation, 
as  is  evinced  by  its  discolored  and  injected  condition.  In  the  latter  part  of 
this  stage,  which  lasts  from  the  eighth  to  the  twentieth  day,  the  newly-effused 
matter,  which  differs  in  none  of  its  properties  from  that  which  serves  to  unite 
a  recent  wound,  becomes  gradually  more  and  more  solid,  until  at  length  it 
assumes  the  consistence  of  a  concrete  substance. 

The  third  stage  is  characterized  by  still  further  changes  in  the  consistence 
of  the  effused  matter,  and  by  its  gradual  conversion,  first  into  fibro-cartilage, 
then  into  cartilage,  and  finally  into  bone  ;  or,  more  correctly  speaking,  cells 
are  developed  in  the  new  substance,  into  which  the  osseous  granules  are  de- 
posited, the  whole  process  bearing  the  closest  possible  resemblance  to  that 
which  takes  place  in  the  formation  of  the  original  bone.  The  period  at 
which  the  bony  matter  begins  to  be  developed  iu  the  adult  varies  from  the 
eighteenth  to  the  twenty-fifth  day,  its  appearance  and  progress  being  in- 
fluenced by  numerous  local  and  constitutional  causes,  to  be  described  under 
another  head. 

The  ossific  process  proceeding  in  the  way  now  described,  two  layers  of 
bony  matter  are  formed,  one  lying  upon  the  outer  surface  of  the  fragments, 
the  other  within  the  medullary  canal,  each  extending  some  distance  beyond 
the  seat  of  fracture,  as  is  seen  in  fig.  327.     To  these  two  strata  is  confided 

Fig.  327. 


Fractured  tibia,  bisected,  to  show  tbe  formation  of  new  bone  beneath  the  periosteum,  and  within  the 

medullary  canal. 

the  office  of  temporarily  supporting  the  fragments,  or  of  holding  them  together 
until  their  ends  are  permanently  united  by  osseous  substance;  a  circumstance 
which  does  not  take  place,  as  a  general  rule,  until  several  months  later.  To 
this  new  matter  the  older  pathologists  applied  the  term  callus,  in  considera- 
tion of  its  hardness,  which,  when  the  process  of  repair  is  completed,  is  fully 
equal  to  that  of  the  original  bone,  which  it  also  closely  resembles  in  its  struc- 
ture. From  its  office,  the  outer  and  inner  callus,  or  that  which  invests  the 
broken  bone  and  lies  in  its  medullary  canal,  is  now  universally  known  as  the 
temporary  or  provisional  callus,  while  that  which  is  placed  between  the  two 
ends  of  the  bone,  and  thus  serves  to  cement  them  together,  is  designated  as 
the  definitive  or  permanent  callus.  The  temporary  callus  is,  figuratively 
speaking,  nature's  splint,  or  the  means  which  she  employs  to  support  the 
fractured  bone  until  the  continuity  of  the  fragments  is  re-established  by  the 
deposit  and  organization  of  osseous  matter  between  their  extremities. 

As  the  first  stage  in  the  reparative  process  is  one  of  preparation,  so  the 
last  is  one  of  completion  ;  reunion  having  been  effected,  nature  now  busies 
herself  in  removing  whatever  is  redundant  or  superfluous,  thereby  fitting  both 
bone  and  muscle  for  the  resumption  of  their  respective  functions.  The  pro- 
visional callus,  having  ceased  to  perform  its  office  as  a  splint,  is  gradually 
brought  under  the  influence  of  the  absorbents,  its  more  superficial  portions 
being  taken  away  first,  and  afterwards  the  more  deep,  until  the  broken  bone 
regains  not  only  its  original  form  and  volume  but  also  its  pristine  smooth- 
ness, all  evidence  of  fracture  disappearing,  excepting,  perhaps,  a  little  seam 
or  ridge  corresponding  with  the  line  of  junction  of  the  two  fragments.    While 
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these  changes  are  going  forward  upon  the  exterior  of  the  bone,  nature  is  busy 
at  work  in  its  interior,  disposing  of  the  provisional  callus  in  that  situation, 
and  thus  restoring  the  medullary  cavity  to  its  normal  condition.  This  can 
occur,  however,  only  when  there  has  been  perfect  apposition  of  the  ends  of 
the  fragments ;  for  when  the  reverse  is  the  case,  the  new  bone  remains  per- 
manently in  the  canal,  as  is  shown  in  fig.  328,  from  a  specimen  in  my  collec- 
tion. 

Fig.  328. 


United  fracture,  showing  the  condition  of  the  medullary  canal. 

Any  cartilaginous  or  osseous  matter  that  may  have  been  formed  between 
the  periosteum  and  muscles,  or  among  the  muscles  themselves,  is  likewise 
removed  as  a  substance  foreign  to  the  part,  and  therefore  useless,  if  not 
positively  prejudicial. 

It  will  thus  be  seen  that  the  fate  of  the  provisional  callus  is  precisely  similar 
to  that  of  the  plasma  which  is  effused  between  the  edges  of  a  wound,  both 
gradually  disappearing  as  soon  as  their  service  can  be  dispensed  with,  or  as 
soon  as  the  parts  have  acquired  sufficient  firmness  to  enable  them  to  maintain 
their  connection.  The  period  required  for  effecting  these  changes  in  a  broken 
bone  varies  from  a  few  weeks  to  several  months,  according  to  the  circum- 
stances of  the  case. 

Such  is  a  brief  but  accurate  account  of  the  several  changes  which  attend 
the  repair  of  bone  in  the  more  simple  forms  of  fracture,  when  the  ends  of  the 
fragments  are  thoroughly  maintained  in  their  natural  relations.  Under  such 
circumstances  there  is  but  little  need  of  provisional  callus;  the  ends  of  the 
fragments  soon  inflame,  and  unite  almost  by  the  first  intention.  But  it  is 
seldom  that  a  patient  is  so  fortunate ;  on  the  contrary,  the  fracture  being 
generally  oblique,  is  subject  to  more  or  less  displacement,  thus  compelling 
nature  to  provide  a  temporary  splint  by  the  formation  of  provisional  callus. 
I  do  not  believe,  however,  as  has  recently  been  so  much  insisted  upon,  that 
there  ever  is  an  entire  absence  of  this  kind  of  callus,  however  intimately  the 
ends  of  the  bones  may  be  in  apposition  with  each  other.  To  prove  the  truth 
of  this  remark,  it  is  only  necessary  to  examine  the  numerous  specimens  of 
fracture  of  the  skull  and  other  portions  of  the  skeleton  in  our  museums ;  they 
will  conclusively  demonstrate  that  even  the  most  simple  fracture,  unaccom- 
panied by  the  slightest  displacement,  is  never  repaired  without  the  develop- 
ment of  a  certain  quantity  of  osseous  matter  upon  its  surface.  At  the  same 
time  it  must  be  admitted  that  the  provisional  callus,  in  such  cases,  is  very  small, 
and  that  it  bears  no  proportion  to  the  enormous  amount  of  substance  that 
is  so  often  formed  when  the  ends  of  the  bone  are  separated  from  each  other. 
Under  the  latter  circumstances,  nature  labors  under  great  disadvantage,  and 
is,  therefore,  obliged  to  make  extraordinary  efforts  to  effect  reunion,  which 
she  can  do  only  by  the  development  of  a  large  provisional  callus.  From 
these  facts,  then,  we  may  deduce  the  general  law  that  the  quantity  of  new 
bone  is  always,  other  things  being  equal,  in  proportion  to  the  contact  of  the 
ends  of  the  fragments,  being  small  when  this  is  very  accurate,  and  more  or 
less  large  when  it  is  imperfect. 

When  the  ends  of  the  bone  are  not  accurately  approximated,  the  first  thing 
that  nature  does  is  to  round  off  their  edges,  and  to  close  the  medullary  cavity 
by  a  shell  of  new  bone,  as  in  fig.  329;  the  next,  is  the  formation  of  a  large 
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provisional  callus  for  the  more  secure  consolidation  of  the  fracture.     The 
whole  process  is  one  of  time  and  labor,  not  of  speed  and  ease,  as  in  the 


Fig.  329. 


Fig.  330. 


■\ 


Fracture  of  the  arm-bone 
of  a  chicken.  From  a  spe- 
cimen in  the  author's  col- 
lection. 


Appearances  of  the  ends  of  the  fragments  in  old,  ununited  fracture. 

former  case.  When  the  ends  are  completely  separated 
but  opposite,  or  nearly  opposite  to  each  other,  they  are 
generally  united  by  a  bridge  of  new  bone,  extending 
from  one  to  the  other,  as  in  fig.  330,  and  ultimately 
affording  sufficient  strength  for  the  support  of  the 
weight  of  the  body  upon  the  affected  limb.  Or,  instead 
of  this,  especially  in  elderly  subjects,  the  junction  is 
effected  by  fibrous,  fibro-ligamentous,  or  cartilaginous 
matter.  Finally,  osseous  union  is  not  impossible  when 
the  extremities  of  the  fragments  overlap  each  other  to 
an  extent  even  of  several  inches,  provided  they  are  in 
contact ;  for  in  this  case  inflammation  is  established  in 
the  contiguous  surfaces,  followed,  after  a  long  time,  by 
a  large  permanent  callus.  We  see  many  curious  speci- 
mens illustrative  of  this  fact,  though,  in  general,  the 
union  is  ligamentous. 

There  are  certain  pieces  of  the  skeleton  in  which  in 
fracture  no  provisional  callus  ever  forms.  Such  are 
the  olecranon,  acromion,  patella,  and  neck  of  the  femur. 
Instead  of  uniting  by  osseous  matter,  as  the  other 
bones  do,  the  cure  is  generally  effected  through  the 
medium  of  fibrous,  ligamentous,  or  cartilaginous  substance,  and  the  conse- 
quence is  that  the  part  commonly  remains  weak  ever  afterwards.  Various 
causes  conspire  to  produce  this  result,  as  the  difficulty  of  maintaining  the 
contact  of  the  broken  surfaces,  and  the  inordinate  secretion  of  synovial  fluid, 
which,  mingling  with  the  effused  plasma,  thus  impairs  its  vitality,  and  renders 
it  unfit  to  become  the  nidus  of  bony  deposit;  but  the  most  efficient  one  of  all 
is  the  want  of  nourishment  of  the  smaller  fragment  produced  b*y  the  lacera- 
tion of  the  nutrient  vessels.  Thus,  in  fracture  of  the  neck  of  the  femur 
within  the  capsular  ligament,  the  upper  piece,  consisting  of  the  head  of  the 
bone  and  of  a  portion  of  its  neck,  the  only  connection  between  it  and  the  rest 
of  the  body,  is  by  the  round  ligament,  the  arteries  of  which  are  altogether 
unequal  to  its  proper  support. 

Treatment. — The  leading  indications  in  the  treatment  of  fracture  are  to 
procure  reunion  and  to  prevent  deformity.  Before  we  proceed  to  speak  of 
the  manner  of  fulfilling  these  indications,  it  is  proper  that  we  should  lay 
down  certain  rules  for  the  transportation  of  the  patient  and  the  manner  of 
preparing  his  bed. 

Fractures  are  often  received  by  persons  at  a  considerable  distance  from 
their  homes,  either  on  the  road,  in  the  field,  or  at  some  secluded  building. 
This  renders  it  necessary  to  carry  them  to  their  own  houses  or  to  some  hos- 
pital, in  order  to  undergo  the  proper  treatment.  In  fractures  of  the  superior 
extremity,  clavicle,  scapula,  or  ribs,  the  requisite  dressings  may  be  applied  at 
once;  or,  if  this  be  not  convenient,  the  patient  may  either  walk  or  ride,  the 
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suffering  limb  being  supported  in  a  sling,  or,  as  in  the  case  of  a  broken  rib, 
the  body  may  be  swathed  with  a  long  napkin.  It  is  only,  as  a  general  rule,  in 
fractures  of  the  inferior  extremity,  spine,  or  pelvis,  that  the  patient  will  re- 
quire to  be  carried,  and  the  best  way  of  effecting  this,  if  the  distance  be  not 
too  great,  is  to  place  him  upon  a  narrow  door,  a  long  shutter,  or  two  pieces 
of  board,  supported  by  two  cross-pieces,  the  ends  of  which  are  intrusted  to 
four  assistants,  a  pillow  and  comfort  having  been  previously  put  under  the 
patient's  head  and  body.  Or,  instead  of  this,  the  transportation  may  be 
conducted  by  means  of  an  easy  furniture-car,  provided  with  a  good  mattress, 
and  drawn  slowly  along  in  order  to  avoid  jolting.  Whatever  mode  be 
adopted,  the  limb  should  be  temporarily  splinted,  and  placed  in  as  comfort- 
able a  position  as  possible,  an  intelligent  person  sitting  by  his  side,  and 
rendering  such  aid  as  may  be  required  on  the  way.  In  carrying  him  to  his 
chamber,  four  assistants  will  generally  be  necessary,  two  to  support  the 
body,  which  they  do  by  crossing  their  arms  behind  the  trunk,  and  interlock- 
ing their  hands,  and  two  for  the  lower  extremities,  the  surgeon  himself 
taking  charge  of  the  broken  one. 

A  comfortable  bed  is  to  a  man  with  a  broken  thigh  or  leg  an  indispensable 
article,  and  the  practitioner  who  fails  to  give  the  proper  instructions  respect- 
ing it,  is  guilty  of  a  gross  dereliction  of  duty.  Indeed,  for  his  own  sake 
hardly  less  than  for  that  of  his  patient,  he  should  give  prompt  attention  to 
this  subject,  inasmuch  as  it  is  impossible  to  effect  a  good  cure  without  it. 
When  we  reflect  upon  the  fact  that  in  fractures  of  the  lower  limbs,  the  patient 
is  often  compelled  to  remain  in  the  recumbent  posture  for  weeks  together, 
and  how  difficult  it  is,  in  most  cases,  to  maintain  the  requisite  extension  and 
counter-extension,  the  force  of  this  injunction  cannot  fail  to  be  perceived  in 
its  true  light.  The  essentials  of  a  good  fracture-bed  are,  first,  firm  and  stout 
slats,  instead  of  a  cord  or  sacking  bottom;  secondly,  a  well  constructed  mat- 
tress of  hair,  moss,  or  cotton  ;  and  thirdly,  a  hole  in  the  mattress,  opposite 
the  buttock,  for  the  evacuation  of  the  bowels,  the  opening  being  closed  by  a 
door  of  similar  manufacture,  and  furnished  with  hinges  and  other  appliances. 
If  long  confinement  be  necessary  in  one  posture,  or  if  the  patient  have  been 
worn  out  by  previous  disease,  an  air-mattress  may  be  required,  in  order  to 
prevent  bed-sores.  If  a  sheet  be  used,  its  edges  should  be  carefully  secured 
to  the  sides  of  the  mattress,  otherwise  it  will  soon  become  rumpled,  and  thus 
act  as  a  source  of  annoyance. 

It  has  been  a  question  which  has  been  much  mooted  in  modern  times, 
whether  a  fracture  should,  as  a  general  principle,  be  set  as  soon  as  possible 
after  its  occurrence,  or  whether  time  should  be  allowed  for  the  subsidence  of 
the  resulting  inflammation.  It  appears  singular  that  upon  a  subject  so  clear 
as  this  there  should  be  any  difference  of  opinion.  It  certainly  requires  no 
great  knowledge  of  the  nature  of  accidents  to  discover  why  such  cases  should 
receive  the  earliest  possible  attention  ;  as  long  as  the  ends  of  the  fragments 
are  permitted  to  remain  apart,  their  tendency  inevitably  must  be  to  excite 
spasm  and  inflammation,  thereby  increasing  the  suffering  of  the  patient  and 
retarding  his  cure.  Of  this  fact  there  can  be  no  doubt,  and  hence  my  plan 
has  always  been  to  treat  every  case  of  the  kind  that  has  come  under  my  ob- 
servation as  early  as  possible  with  the  bandage  and  splint ;  applied,  of  course, 
not  firmly,  but  gently  and  cautiously,  simply  with  a  view  of  giving  support 
to  the  parts,  and  thus  preventing  further  mischief  from  the  sharp  and  pro- 
jecting ends  of  the  broken  bone.  I  can  hardly  imagine  an  instance  to  which 
such  treatment  would  not  be  adapted.  I  certainly  have  never  seen  one.  We 
might  as  well  expect  that  a  man's  limb  would  do  well  if  it  had  a  thorn  im- 
bedded in  its  muscles,  as  that  it  would  be  comfortable  with  two  pieces  of 
bone  sticking  in  them.     It  is  an  absurdity  to  think  it  could  be  otherwise. 

Apparatus. Before  an  attempt  be  made  to  set  the  fracture,  it  is  necessary 
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to  provide  the  requisite  apparatus  for  effecting  its  maintenance.  The  menus 
which  are  employed  for  this  purpose  are  splints,  cushions,  bandages,  and 
adhesive  strips. 

Splints  are  made  of  various  materials,  as  wood,  trunk-board,  leather,  felt, 
gutta  percha,  tin,  and  iron,  according  to  the  nature  of  the  fracture  or  the 
fancy,  whim,  or  caprice  of  the  practitioner.  In  fracture  of  the  thigh  and  leg, 
especially  in  that  form  which  requires  permanent  extension  and  counter-ex- 
tension, the  best  article  is  wood,  adapted  to  the  size  and  shape  of  the  limb,  at 
the  same  time  that  it  combines  lightness  with  strength.  In  fracture  of  the 
superior  extremity,  particularly  of  the  humerus  and  of  both  bones  of  the  fore- 
arm, splints  made  of  trunk-board  generally  answer  best,  as  by  a  little  mani- 
pulation, after  immersion  in  hot  water,  they  may  easily  be  moulded  to  the 
form  of  the  limb.  A  piece  of  pasteboard  affords  a  capital  support  to  a  broken 
jaw  or  finger.  Unoiled  leather  and  felt,  the  latter  being  rendered  stiff  by 
gum  shellac,  make  excellent  splints,  which  I  have  often  used  with  much  satis- 
faction in  fractures  both  of  the  upper  and  lower  extremities.  Previously  to 
applying  them,  they  must  be  softened  in  hot  water,  the  sharp  angles  and 
edges  having  been  pared  off  with  a  knife.  The  tin  case  I  have  employed  a 
great  deal,  especially  in  fracture  of  the  humerus  at  the  elbow,  and  of  the  tibia 
at  the  ankle,  ever  since  I  entered  the  profession.  Iron  splints,  in  the  form 
of  the  double  inclined  plane,  are  much  in  vogue  in  England ;  but  in  this 
country,  little  use  is  made  of  them.  Many  years  ago,  I  was  induced  to  make 
trial  in  a  few  cases  of  fracture  of  the  condyles  of  the  humerus  and  of  both 
bones  of  the  forearm,  of  a  splint  composed  of  light  wire,  adapted  to  the  size 
and  shape  of  the  limb;  but  not  answering  my  expectations,  on  account  of  its 
not  being  as  manageable  as  I  had  been  induced  to  expect,  I  soon  abandoned 
it.  For  fracture  of  the  bones  of  the  hand  and  fingers,  carved  splints  are 
sometimes  employed.  During  the  last  twenty-five  years  an  immense  number 
of  patented  apparatus  have  been  presented  to  the  notice  of  the  profession ; 
but  I  am  not  aware  that  any  of  them  have  come  into  general  use,  or  that 
they  possess  any  particular  advantage  over  the  more  common  contrivances. 

Splints  made  of  gutta  percha  have  recently  come  into  vogue,  not,  perhaps, 
without  reason  on  account  of  their  neatness  and  easy  adaptation.  Cut  into 
a  proper  shape  and  size,  they  may,  after  having  been  dipped  in  hot  water,  be 
readily  moulded  to  the  form  of  the  part,  which,  upon  cooling,  they  always 
retain.  Previously  to  applying  them,  they  are  lined  with  wadding,  or  old 
linen,  to  prevent  irritation  of  the  skin,  which  this  substance  might  otherwise 
induce. 

Mons.  Maisonneuve  employs  splints  made  by  saturating  a  piece  of  cloth, 
linen,  or  muslin,  with  a  thick  solution  of  plaster  of  Paris  in  water,  and  then 
doubling  the  cloth  upon  itself  as  many  times  as  may  be  requisite  to  obtain 
the  proper  strength,  when  it  is  immediately  secured  to  the  limb  with  a  roller. 
The  advantages  of  this  apparatus  are  that  it  dries  in  a  few  minutes,  and  that 
it  thus  forms  almost  instantaneously  a  firm,  stiff  shell  for  the  broken  limb, 
perfectly  adapted  to  its  inequalities,  exceedingly  light,  indisposed  to  absorb 
discharges,  and  admitting  of  easy  application  and  removal. 

Fracture-cushions  are  generally  made  in  the  form  of  small  bags,  stuffed 
with  bran,  fine  chaff,  cotton,  wool,  hair,  moss,  or  any  other  soft  material. 
They  are  designed  to  fill  up  the  inequalities  between  the  splints  and  the  limb, 
and  must  necessarily  vary  in  shape,  length,  breadth,  and  thickness,  according 
to  the  exigencies  of  each  particular  case.  Instead  of  cushions,  simple  pads 
or  compresses  are  often  used,  especially  in  fractures  of  the  superior  extremi- 
ties. For  enveloping  short  splints,  calico  or  muslin  is  employed  ;  or,  what  I 
always  prefer,  sheet  wadding.  The  same  article  answers  admirably  for  filling 
up  the  inequalities  between  the  short  splints  and  the  affected  limb.  Bags 
filled  with  sand  are  sometimes  very  convenient  and  useful,  especially  in  fruc- 
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tures  of  the  leg.  Stretched  along  each  side  of  the  limb,  they  keep  up  steady, 
equable  pressure,  well  calculated  to  prevent  displacement  of  the  fragments. 

The  fracture  bandage  should  consist  of  coarse  linen,  calico,  or  muslin,  and 
should  possess  sufficient  strength  to  answer  the  purpose  for  which  it  is  in- 
tended. Nothing  is  worse,  or  more  likely  to  cause  annoyance,  than  a  thin, 
flimsy  bandage.  If  the  material  is  new  it  should  be  washed  before  it  is  used, 
to  rid  it  of  its  starch,  and  the  selvage  should  be  torn  off  to  prevent  it  from 
exciting  irritation,  or  producing  welts  in  the  skin.  The  bandage  most  com- 
monly used  is  the  ordinary  single-headed  roller,  of  a  length  and  breadth  suit- 
able to  the  affected  limb  or  part  of  the  body  to  which  it  is  to  be  applied.  In 
fractures  of  the  leg  and  thigh,  especially  such  as  are  of  a  complicated  charac- 
ter, the  bandage  of  Scultetus  may  often  be  advantageously  employed,  as  it 
can  be  easily  undone  and  reapplied  without  the  slightest  disturbance  of  the 
limb.  It  consists  of  numerous  strips  of  the  ordinary  roller,  of  equal  or  un- 
equal length,  according  to  the  size  and  shape  of  the  part  which  they  are  in- 
tended to  surround.  In  applying  them,  they  are  arranged  in  such  a  manner 
that  one  overlaps  another  nearly  one-half. 

The  practitioner  cannot  observe  too  much  caution  in  the  use  of  the  ban- 
dage in  the  treatment  of  fractures.  It  is  an  agent  for  good  or  for  evil ;  for 
good,  if  applied  properly;  for  evil,  if  applied  improperly.  Its  object  is 
twofold:  first,  to  afford  uniform  compression  of  the  limb,  thereby  preventing 
swelling  and  spasm  ;  and  secondly,  to  retain  the  necessary  apparatus.  Its 
application  is  governed  by  the  general  principles  laid  down  in  a  former  part 
of  the  work,  the  rule  being  always  to  begin  at  the  remote  part  of  the  limb, 
and  to  proceed  thence  upwards  some  distance  beyond  the  seat  of  the  frac- 
ture, care  being  taken  to  put  it  on  with  sufficient  tightness  to  fulfil  the  object 
for  which  it  is  designed,  without  incurring  the  risk  of  interrupting  the  circu- 
lation, or  of  doing  other  mischief.  If  it  be  too  slack  to  support  the  parts  in 
a  proper  and  uniform  manner,  it  will  be  useless ;  if,  on  the  other  hand,  it  be 
too  tense,  it  will  give  rise  to  severe  inflammation,  swelling,  and  even  gan- 
grene. For  the  want  of  this  precaution,  many  limbs  have  been  lost,  and  a 
still  greater  number  rendered  permanently  useless. 

American  surgeons  are  now  much  in  the  habit  of  employing  adhesive  strips 
in  the  treatment  of  fractures,  either  as  retentive  means,  or  for  the  purpose  of 
effecting  and  maintaining  extension  and  counter-extension.  In  their  latter 
capacity,  I  was  the  first,  I  believe,  to  call  attention  to  the  subject,  in  my 
Treatise  on  the  Diseases  of  the  Bones  and  Joints,  published  in  1830.  I  had 
witnessed  their  excellent  effect  in  the  practice  of  my  former  preceptor,  Dr. 
Joseph  K.  Swift,  of  Easton,  in  a  case  of  oblique  complicated  fracture  of  the 
leg,  attended  with  so  much  injury  of  the  soft  parts  as  to  interfere  effectually 
with  the  employment  of  the  gaiter  and  other  counter-extending  bands.  The 
man  had  suffered  a  great  deal  of  pain,  until  his  patience  was  almost  ex- 
hausted, when  trial  was  made  with  adhesive  strips,  carried  along  the  sides  of 
the  limb  towards  the  knee,  their  free  extremities  being  tied  below  the  foot, 
to  the  transverse  block  connecting  the  two  splints.  Great  comfort  was  the  con- 
sequence, and  the  case  progressed  favorably  from  that  time  forward.  Soon 
after  I  had  occasion  to  use  adhesive  strips  in  a  case  of  my  own,  with  results 
equally  gratifying.  Since  then  I  have  employed  this  substance  with  great 
advantage  in  the  treatment  of  fracture  of  the  clavicle,  olecranon,  and  patella, 
as  well  as  in  the  treatment  of  fracture  of  the  thigh  and  leg.  Valuable  papers 
have  been  published  on  this  mode  of  management,  within  the  last  few  years, 
by  Dr.  E.  Wallace,  Dr.  Gilbert,  and  Dr.  Neill,  of  this  city,  and  Dr.  Crosby, 
of  New  Hampshire.  In  a  short  article  in  the  Philadelphia  Medical  Ex- 
aminer for  1852,  I  also  called  attention  to  the  subject,  giving  very  briefly 
the  results  of  my  experience  up  to  that  period.  Dr.  John  Swinburne,  in  a 
paper  recently  published  on  fractures  of  the  long  bones,  states  that  he  has 
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been  in  the  habit,  for  several  years  past,  of  treating  these  injuries  almost  ex- 
clusively with  the  aid  of  adhesive  plaster,  generally  dispensing  with  the  roller 
and  often  even  with  splints.  The  importance  of  this  agent,  for  the  purposes 
referred  to,  will  be  fully  pointed  out  under  the  head  of  special  fractures. 

Coaptation  and  Dressing. — Everything  having  thus  been  provided,  and 
the  requisite  number  of  assistants  obtained,  the  surgeon  proceeds  to  restore 
the  broken  pieces  to  their  original  situation,  or,  to  use  a  common  expression, 
to  set  the  fracture.  This  may  be  done  either  by  simple  manipulation,  or 
pressure  and  counter-pressure,  or  by  this  means  aided  by  extension  and 
counter-extension.  The  former  will  usually  suffice  in  fracture  of  the  upper 
extremity,  the  jaw,  and  nose,  while  the  latter  will  generally  be  required  in 
fracture  of  the  thigh  and  leg ;  in  either  case,  the  affected  limb  should  be  held 
as  quietly  as  possible,  not  only  during  the  adjustment  of  the  fragments,  but 
also  during  the  application  of  the  dressings.  It  need  hardly  be  observed 
that  these  manipulations  should  be  conducted  in  the  most  gentle  manner,  with 
an  eye  both  to  present  comfort  and  future  consequences.  There  is  no  de- 
partment of  surgery,  where  the  humane  practitioner  may  exhibit  his  skill  and 
sympathy  to  greater  advantage  than  in  this,  or  where  his  conduct  will  be 
more  closely  watched  and  commented  upon,  than  on  such  an  occasion. 

Extension  and  counter-extension  are  always  necessary  in  oblique  fractures 
of  the  thigh  and  leg,  attended  with  displacement.  By  the  term  extension  is 
understood  the  force  which  is  required  to  draw  the  upper  end  of  the  lower 
fragment  to  a  level  with  the  lower  end  of  the  upper  fragment,  in  order  to 
place  them  in  their  natural  relations  ;  by  counter-extension,  on  the  contrary, 
is  implied  the  resistance  which  is  employed  to  prevent  the  limb,  or  even  the 
body,  from  being  dragged  along  by  the  extending  power.  The  extension  is 
generally  made  upon  that  part  of  the  limb  which  is  articulated  with  the 
lower  piece,  and  the  counter-extension  upon  that  which  is  articulated  with  the 
upper.  Thus,  for  example,  in  fracture  of  the  shafts  of  the  bones  of  the 
forearm,  the  extending  power  acts  upon  the  hand,  and  the  counter-extending 
power  upon  the  arm,  while  in  fracture  of  the  body  of  the  humerus  the  two 
forces  are  respectively  exerted  upon  the  forearm  and  the  chest ;  and  so  in 
regard  to  fracture  of  the  inferior  extremity.  When  but  little  muscular  re- 
sistance is  anticipated,  as  in  a  child  or  feeble  person,  the  extension  and 
counter-extension  may  be  applied  directly  to  the  two  fragments,  but  at  as 
great  a  distance  from  the  seat  of  the  injury  as  practicable.  On  the  whole, 
however,  I  give  the  former  method  a  decided  preference,  as  it  is  much  less 
likely  to  irritate  and  worry  the  muscles. 

In  reducing  a  fracture,  the  injured  parts  should  be  put  in  the  most  favor- 
able position  for  relaxing  the  muscles,  and  the  extending  forces  should  be 
applied  in  as  slow  and  gradual  a  manner  as  possible.  If  the  limb  be  sud- 
denly pulled,  or  stretched  by  fits  and  starts,  the  muscles  which  are  concerned 
in  effecting  and  maintaining  the  displacement  will  inevitably  be  thrown  into 
violent  spasmodic  contraction,  thus  not  only  causing  pain  but,  perhaps,  se- 
vere injury  to  the  soft  structures,  if  not  actually  frustrating  our  intention.  The 
degree  of  force  which  should  be  used  in  making  extension  must  vary  accord- 
ing to  the  amount  and  character  of  the  displacement,  and  the  number  and 
power  of  the  muscles  concerned  in  producing  it;  in  all  cases  it  should  be 
sufficient  to  remove  the  shortening  of  the  limb,  or,  what  is  the  same  thing, 
to  restore  it  to  its  normal  length,  and  to  surmount  every  obstacle  that  op- 
poses the  reduction.  The  extension  is  always  begun  in  the  direction  of  the 
lower  fragment,  and  is  afterwards  continued  in  that  of  the  injured  bone, 
until  the  object  of  its  application  has  been  attained.  The  ends  of  the  frag- 
ments being  now  pressed  into  their  natural  situation,  the  fractured  part  of 
the  limb  is  enveloped  in  a  suitable  bandage,  and  immovably  lixed  by  splints, 
everv  hollow  between  them  and  the  skin  being  filled  with  cotton,  to  ward  off 
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pressure.    A  sling,  to  suspend  the  hand  and  forearm,  completes  the  dressing, 
if  the  fracture  occupy  the  superior  extremity. 

In  fracture  of  the  thigh  and  leg,  the  patient  lies  in  bed  until  the  ends  of 
the  broken  pieces  have  become  completely  consolidated,  or,  at  all  events, 
until  be  lias  made  such  progress  towards  recovery  as  to  admit  of  the  use  of 
the  starch  bandage,  and  of  exercise  in  the  open  air  upon  crutches.  During 
bis  confinement,  the  limb  is  placed  in  the  most  favorable  manner  for  relaxing 
and  resting  the  muscles  which  pass  over  the  fracture  ;  for  this  purpose  it 
should  be  put  in  the  extended  position,  and  be  well  secured  with  apparatus 
designed  to  maintain  permanent  extension  and  counter-extension.  In  some 
cases  the  limb  is  placed  in  the  semi-flexed  position,  over  a  double  inclined 
plane,  but  such  a  course  will  seldom  be  necessary  or  proper,  except,  perhaps, 
in  fracture  of  the  upper  part  of  the  body  of  the  thigh-bone,  attended  with 
great  and  obstinate  displacement  of  the  superior  fragment,  in  consequence  of 
the  joint  action  of  the  psoas  and  iliac  muscles.  In  transverse  fracture  of  the 
patella,  the  thigh  and  leg  are  sometimes  placed  over  a  single  inclined  plane, 
the  foot  being  considerably  elevated  above  the  level  of  the  trunk. 

After-treatment. — The  fracture  having  been  reduced  and  dressed,  the  patient 
is  carefully  watched,  in  order  that  he  may  be  safely  conducted  through  his 
long  and  arduous  confinement.  His  diet,  for  the  first  few  days  should  be 
light  and  cooling,  and  the  bowels  should  be  opened,  if  necessary,  by  some 
mild  aperient,  as  a  dose  of  castor  oil,  Epsom  salts,  or  citrate  of  magnesia. 
If  fever  supervene,  the  antiraonial  and  saline  mixture  is  freely  used,  aided,  if 
the  symptoms  are  urgent,  and  the  patient  is  plethoric,  by  venesection,  although 
such  a  procedure  will  rarely  be  called  for.  Action  having  subsided,  the  pa- 
tient gradually  resumes  his  accustomed  diet,  being  still  careful,  however,  to 
err  rather  upon  the  side  of  abstiuence  than  on  that  of  excess.  Pain  is  relieved 
by  anodynes  ;  the  bladder,  if  necessary,  by  the  catheter. 

During  all  this  time  the  fractured  limb  is  carefully  watched,  the  patient 
being  visited  for  a  while  at  least  once  a  day,  or,  if  the  case  be  at  all  trouble- 
some, even  twice  a  day,  until  all  danger  of  mischief  is  over.  If  there  be  con- 
siderable pain  and  swelling,  it  will  be  well  to  remove  the  dressings  at  the 
expiration  of  the  first  twenty-four  hours,  otherwise  they  may  he  retained  for 
some  time  longer.  While  I  am  an  advocate  for  the  careful  watching  of  the 
dressings,  I  am  opposed  to  frequent  change,  as  calculated  to  produce  injurious 
disturbance  in  the  ends  of  the  broken  bone,  and  impediment  in  the  process  of 
repair.  If  the  first  dressings  have  been  applied  lightly,  as  they  always  should 
be,  and  the  parts  be  well  seen  to  afterwards,  it  is  hardly  possible  for  the  patient 
to  do  badly.  The  great  danger,  in  nearly  all  cases,  as  far  as  the  safety  of  the 
limb  is  concerned,  is  during  the  first  week ;  that  passed,  there  is  seldom  any  risk. 

In  nearly  all  fractures  of  the  long  bones  there  is  apt  to  be  more  or  less 
spasm,  jerking  or  twitching  of  the  limb,  coming  on  within  the  first  ten  or 
twelve  hours  after  the  accident,  much  to  the  discomfort  both  of  the  part  and 
system.  This  is  owing  partly  to  the  pressure  and  irritation  produced  by  the 
ends  of  the  fragments,  and  partly  to  the  inflammation  of  the  muscles,  and  is  in 
general  easily  remedied  by  the  rectification  of  the  displacement,  aided  by  warm 
applications  and  a  full  anodyne,  either  alone  or  in  union  with  camphor  and 
tartar  emetic.  The  worst  forms  of  this  complaint 
are   met   with   in    nervous,    irritable   persons,   in  Fig-  331. 

whom  it  occasionally  persists  with  great  obsti- 
nacy, despite  our  remedies,  for  a  number  of  days, 
much  to  the  annoyance  of  all  concerned. 

In  fractures  of  the  thigh  and  leg,  especially  the 
latter,  the  limb  must  be  carefully  protected  from 
the  pressure  of  the  bedclothes,  by  means  of  a  con- 
trivance   SUCh    as  that    exhibited   in   fig.    331.      It        Wire  rack  for  fracture  of  leg 
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consists  of  two  pieces  of  wood  connected  by  several  serai-circles  of  hoop,  or 
wire,  attached  by  a  longitudinal  piece. 

In  fracture  of  the  superior  extremity,  the  patient  is  often  able  to  walk 
about  immediately  after  the  accident,  taking  out-door  exercise,  and,  perhaps, 
even  attending  to  business.  But  it  is  very  different  when  he  has  a  broken 
leg  or  thigh.  Here,  as  a  general  rule,  he  is  obliged  to  keep  recumbent,  often 
for  a  most  unreasonable  time,  until,  it  may  be,  he  is  bedridden,  and  worn  out 
with  suffering.  This  is  wrong.  Such  a  case  demands  an  immediate  change 
of  treatment.  The  starched  bandage  is  substituted  for  the  previous  dress- 
ings, and  the  patient  is  sent  out  into  the  open  air  upon  crutches.  Prompt 
amendment  follows ;  the  general  health  rapidly  improves,  and  the  process  of 
repair,  having  received  a  new  impulse,  steadily  advances  to  completion. 

As  fractures  are  constantly  liable  to  be  followed  by  weakness  and  stiffness 
of  the  limb,  the  rule  is  to  move  the  joint  nearest  the  injury  as  soon  as  the 
union  is  sufficiently  advanced  to  preclude  the  possibility  of  displacing  the 
fragments  or  interrupting  the  consolidating  process.  This  constitutes  what 
is  called  passive  motion,  a  most  important  element  in  the  management  of  this 
class  of  lesions.  It  should  not  be  commenced,  as  a  general  rule,  before  the 
end  of  the  second  week,  and  should  be  repeated  once  a  day,  or  every  other 
day,  according  to  circumstances ;  it  should  be  very  gentle  at  first,  and  be 
gradually  increased  until  the  limb  has  completely  regained  its  normal  func- 
tions. During  its  performance  the  parts  are  properly  supported  by  assist- 
ants, and  the  dressings  are  reapplied  the  moment  it  is  over.  The  restoration 
of  lost  function  will  be  greatly  promoted  by  frequent  washing  with  warm 
water  and  soap,  followed  by  frictions  with  some  sorbefacient  lotion  as  spirits 
of  camphor,  soap  liniment,  or  weak  solutions  of  iodine. 

As  soon  as  the  callus  has  acquired  sufficient  firmness  to  sustain  the  ends  of 
the  broken  bone,  the  splints  and  bandages  are  either  discontinued,  or  applied 
more  loosely,  the  object  now  being  merely  to  keep  the  parts  at  rest  until  the 
union  is  perfectly  consolidated.  In  fractures  of  the  inferior  extremity,  some 
days  should  usually  elapse  before  the  patient  is  allowed  to  rise,  or  bear  any 
weight  upon  the  affected  limb ;  the  new  bone  is  still  weak,  no  definitive  callus 
has  yet  formed,  and  the  patient,  awkward  from  long  disuse  of  his  joints,  is 
liable  to  fall  from  the  slightest  accident.  These  precautions  are  extremely 
important,  and  should,  therefore,  always  receive  the  most  scrupulous  atten- 
tion. 

Immovable  Apparatus. — The  treatment  of  fractures  of  the  extremities  may 
often  be  advantageously  conducted  with  the  immovable  apparatus,  concern- 
ing which  so  much  has  been  said  and  written  of  late  years  as  a  comfortable 
and  time-saving  expedient.  When  this  method  of  treatment  was  first  an- 
nounced, in  1834,  by  Dr.  Seutin,  of  Brussels,  it  was  almost  universally  re- 
garded with  suspicion,  and  even  now,  after  the  numerous  trials  that  have  been 
made  with  it  in  different  parts  of  the  world,  it  is  questionable  whether  it  ia 
receiving  the  attention  it  merits.  In  this  country  it  has  been  but  little  em- 
ployed at  any  time,  either  in  private  or  hospital  practice.  It  is  difficult  to 
determine  to  what  this  neglect  is  attributable,  whether  to  fear,  to  indolence, 
or  to  apathy.  Many  practitioners  are  afraid  that  the  apparatus  will  do  mis- 
chief; others  feel  themselves  incompetent  to  apply  it  properly ;  while  a  third, 
and  perhaps  the  most  numerous  class  of  all,  reject  it  on  account  of  the  sup- 
posed trouble  attending  its  use.  Such  objections  are  altogether  frivolous. 
The  accumulated  experience  of  the  profession  during  the  last  twenty  years  is 
sufficient  to  convince  any  one,  even  the  most  sceptical,  of  the  safety  and 
utility  of  this  mode  of  dressing  fractured  limbs.  It  is  not,  of  course,  appli- 
cable to  all  cases ;  but  if  proper  judgment  be  exercised  in  their  selection 
there  are  few  in  which,  in  some  stage  or  other  of  their  progress,  it  will  not 
be  beneficial.     I  am  myself  averse  to  the  early  use  of  the  immovable  appa- 
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ratus,  convinced  that  the  safest  plan  is  always  to  wait  until  there  is  complete 
subsidence  of  the  resulting  inflammation  and  swelling.  From  ten  days  to  a 
fortnight  is  a  good  average  period  for  the  commencement  of  its  application  ; 
employed  earlier,  it  may  induce  undue  compression,  and  thus  compel  removal. 
I  would,  then,  have  an  eye  to  time  and  circumstances  ;  avoiding  premature 
interference,  on  the  one  hand,  aud  too  long  delay  ou  the  other. 

The  immovable  apparatus  may  be  prepared  with  various  substances,  all  of 
them  possessing  more  or  less,  though  not  equal,  merit.  Cowper,  an  English 
surgeon,  employed  compresses  and  bandages,  saturated  with  a  mixture  of  the 
albuminous  part  of  eggs  and  wheat  flour,  which  was  replaced  by  Lawrence 
by  powdered  chalk.  Seutin  was  the  first  to  recommend  starch  ;  Velpeau 
uses  dextrine;  Sraee  prefers  gum  Arabic  and  whiting.  Gum  shellac  and 
glue  have  also  been  highly  lauded,  and  of  late  much  has  been  said  in  com- 
mendation of  the  plaster  of  Paris  bandage.  Of  these  various  articles  the 
starch  is  perhaps  the  best ;  it  certainly  possesses  the  advantage  of  cheapness, 
and  of  being  easily  prepared,  applied,  and  removed,  as  well  as  being  always 
easily  procurable. 

The  apparatus  of  Smee,  called  the  moulding  tablet,  is  also  an  excellent 
contrivance,  nowise  inferior  to  the  starch,  and  but  little  more  expensive.  It 
consists  of  two  layers  of  coarse,  old  sheeting,  cemented  together  by  means 
of  a  thick  paste  made  by  rubbing  very  finely  powdered  whiting  with  mucilage 
of  gum  Arabic.  The  sheeting  soon  dries,  without  shrinking,  into  a  hard, 
firm  substance,  which,  with  the  aid  of  a  sponge  and  hot  water,  may  afterwards 
be  accurately  moulded  to  the  fractured  limb,  and  worn  with  great  comfort  and 
efficiency. 

Dextrine  is  a  yellowish  white,  pulverulent  substance,  obtained  from  amy- 
laceous vegetables  and  plants ;  it  exists  in  union  with  fecnla,  amidine,  dias- 
tase, and  gum,  and  possesses  remarkably  glutinous  and  adhesive  properties, 
well  adapted  to  the  object  for  which  it  is  employed.  Besides,  it  is  very  cheap, 
and  generally  dries  in  one-sixth  of  the  time  that  starch  does.  The  only  ob- 
jection to  it  is  the  greater  difficulty  of  removing  it.  It  is  converted  into  a 
paste  of  the  consistence  of  thin  molasses,  with  equal  parts  of  water  and  cam- 
phorated spirits,  the  latter  being  allowed  to  soak  in  well  before  adding  the 
former. 

Plaster  of  Paris,  originally  employed  by  the  Moors  of  Spain,  was  first 
tried  in  Europe,  as  a  scientific  dressing  in  the  treatment  of  fractures,  by  Pro- 
fessor Kluge,  of  Berlin,  in  1829.  The  bandage  is  prepared  by  rubbing  the 
dry  plaster  thoroughly  into  the  meshes  of  a  thick  muslin  roller,  the  ends  of 
which  are  freely  sprinkled  with  water  previously  to  the  application  made  with 
as  few  reverses  as  possible.  The  great  advantages  of  this  dressing  are  the 
rapidity  with  which  it  dries  and  adapts  itself  to  the  parts,  and  the  fact  that 
it  forms  an  unusually  firm,  hard  casing,  which  permits  the  limb  to  be  handled 
and  moved  with  great  ease  during  any  transportation  that  may  be  necessary 
to  place  the  patient  in  more  comfortable  quarters. 

The  chalk  and  gum  bandage  forms  an  excellent  substitute  for  the  plaster 
and  starch  bandage.  It  is  prepared  in  the  same  manner  as  the  latter,  over 
which  it  possesses  the  advantage  of  more  rapid  desiccation  and  of  greater 
strength,  so  as  to  render  a  resort  to  strips  of  pasteboard  rarely  necessary. 
The  adhesive  mixture  consists  of  equal  parts  of  precipitated  chalk  and  gum 
Arabic,  made  into  a  suitable  consistence  with  boiling  water. 

The  starch  bandage  which  I  prefer,  on  account  of  its  simplicity  and  the 
facility  of  procuring  it,  is  thus  applied  : — Supposing  the  leg  to  be  the  part 
injured,  the  first  thing  to  be  done  is  to  procure  a  pint  of  starch,  without  any 
lumps,  a  bundle  of  wadding,  several  long  rollers,  two  light  binder's  board 
splints,  and  an  apparatus  for  maintaining  extension  and  counter-extension 
until  the  dressing  is  perfectly  dry.     The  fragments  being  accurately  adjusted, 
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the  limb  is  surrounded,  in  its  entire  length,  from  the  toes  to  within  an  inch 
and  a  half  of  the  knee,  with  two  layers  of  wadding,  in  order  to  protect  its 
bony  prominences  from  the  pressure  of  the  bandage.  Special  pains,  more- 
over, are  taken  to  fill  up  the  hollows  on  each  side  between  the  ankle  and  the 
tendo  Achillis.  A  wet  roller  is  now  applied  from  below  up  in  the  usual 
manner,  care  being  taken  not  to  make  the  reverses  over  the  edge  of  the  tibia, 
lest  they  should  occasion  unpleasant,  if  not  injurious,  compression.  A  layer 
of  starch  is  next  put  on,  either  with  the  bare  hands  or  with  a  paint  brush, 
the  substance  being  well  rubbed  into  the  meshes  of  the  cloth.  Resuming  the 
roller,  it  is  now  carried  down  the  limb  as  far  as  its  extremity,  when  the  starch 
is  again  applied,  and  so  on  until  three  layers  have  been  formed.  Two  splints, 
made  of  binder's  board,  not  too  thick  or  heavy,  and  accurately  shaped  to  the 
foot  and  leg,  are  steeped  in  hot  water,  and,  being  carefully  moulded  to  the 
parts,  are  secured  with  another  roller,  also  thoroughly  saturated  and  covered 
with  starch.  Finally,  the  dressing  is  completed  by  the  application  of  a  dry 
bandage.  If  the  fracture  is  a  very  simple  one,  unattended  with  any  disposi- 
tion to  displacement,  as  often  happens  when  the  tibia  alone  is  broken,  the 
limb  is  simply  placed  in  an  easy  position  upon  a  pillow  arranged  in  the  form  of 
an  inclined  plane,  or  in  an  ordinary  fracture  box;  otherwise  it  will  be  neces- 
sary to  use  the  apparatus  of  Desault,  as  modified  by  Physick,  or  some  similar 
contrivance,  in  order  to  keep  up  extension  and  counter-extension  until  the 
bandage  is  completely  dried  ;  an  event  which  seldom  happens  before  the  ex- 
piration of  thirty,  thirty-six,  or  forty  hours,  even  in  very  hot  weather,  as  the 
evaporation  always  proceeds  with  difficulty.  The  desiccation,  however,  may 
often  be  materially  expedited  by  artificial  means,  especially  by  warm  sand- 
bags stretched  along  the  sides  of  the  limb. 

When  the  apparatus  is  perfectly  dry  it  forms  an  immovable  case  for  the 
limb,  making  equable  and  uniform  pressure  throughout,  and  maintaining  the 
fragments  of  the  broken  bone  accurately  in  apposition  with  each  other.  If 
the  parts  feel  entirely  comfortable,  the  patient  may  now  sit  up  in  bed  or  on  a 
chair,  or  he  may  even  walk  about  on  crutches,  the  leg  being  properly  sup- 
ported in  a  sling.  Generally,  however,  it  will  be  found  that  there  is  for  a 
day  or  two  a  sense  of  soreness,  with,  perhaps,  some  degree  of  throbbing, 
inviting  recumbency  rather  than  the  erect  posture.  If  the  apparatus  causes 
marked  discomfort,  by  bearing  unequally  upon  any  portion  of  the  limb,  or  if 
throbbing  and  swelling  arise,  immediate  measures  must  be  adopted  for  its 
removal.  For  this  purpose  it  should  be  slit  up  along  the  outer  side  of  the 
limb,  about  an  inch  or  an  inch  and  a  half  external  to  the  crest  of  the  tibia, 

by  means  of  Seutin's  scissors, 
Fig.  332.  represented  in  fig.   332,  one 

of  the  blades  of  which  is 
probe-pointed,  and  therefore 
well  adapted  to  the  object. 
The  limb  being  properly  sup- 
ported by  an  assistant,  the 
hardened  shell  is  gently  peel- 
seutin's  scissors.  e(i  off  fr°m  its  surface,  which 

is  next  carefully  sponged  with 
alcohol  and  laudanum,  or  spirits  of  camphor,  when  the  apparatus  is  imme- 
diately reapplied  with  the  aid  of  a  roller.  Thus,  by  simply  removing  the 
bandage  from  time  to  time,  an  opportunity  is  afforded  of  inspecting  the  limb, 
and  ascertaining  its  precise  condition,  not  only  at  the  seat  of  fracture,  but 
everywhere  else. 

When  the  patient  is  able  to  move  about  on  crutches,  the  limb  should  bo 
carefully  supported  in  a  sling,  arranged  in  the  manner  represented  in  tig.  333. 
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If  the  fracture  be  seated  high  up  in  the  leg,  the  apparatus  should  extend 
a  short  distance  above  the  knee,  as  it  then  becomes  a  matter  of  great  moment 
to  keep  the  joint  in  as  passive  a  condition  as  possible.  In  compound  frac- 
ture, attended  with  discharge,  a  hole  should  be  cut  in  the  apparatus  opposite 
the  wound,  so  as  to  admit  of  the  necessary  drainage,  as  represented  in  fig.  334. 


Fig.  333. 


Fig.  334. 


Fracture  of  the  thigh,  done  up  in  starch  bandage. 


Dressing  in  compound  fracture  of  the  leg. 


Great  care  should  be  taken  that  the  edges  of  the  splints  do  not  produce 
any  injurious  compression  ;  to  obviate  this,  it  is  usually  recommended  that 
they  should  be  torn  instead  of  being  cut,  it  being  alleged  that,  when  treated 
in  this  manner,  thev  will  be  much  less  likely  to  create  mischief.  My  own 
experience,  however,  is  that  this  is  not  the  fact,  and  I,  therefore,  invariably 
bevel  the  inner  edges  with  a  stout  knife,  thus  effectually  preventing  all  risk 
of  this  sort. 

It  is  not  possible,  also,  to  bestow  too  much  attention  upon  the  bandage  ; 
the  care  or  negligence  with  which  this  is  applied  will  make  all  the  difference 
in  the  result,  both  as  it  respects  the  patient's  comfort  and  the  character  of 
the  cure. 

The  plaster  of  Paris  bandage,  prepared  in  the  manner  already  mentioned, 
is  applied  in  the  same  way  as  the  starch,  the  limb  having  been  previously 
enveloped  in  cotton  wadding  and  a  dry  bandage.  Great  care  is  taken  with 
the  reverses  and  the  various  depressions  of  the  limb.  The  bandage,  more- 
over must  not  be  drawn  with  quite  the  ordinary  firmness,  allowance  being 
made  for  shrinkage.  Splints  may  usually  be  entirely  dispensed  with,  espe- 
cially if  folded  cloths,  saturated  with  plaster,  be  applied  whenever  more  than 
u«ual  support  is  required,  but  extension  must  be  kept  up  by  assistants  until 
the  bandage  is  perfectly  dry,  as  it  always  will  be  in  a  few  minutes. 
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3.    COMPLICATED  FRACTURES. 

The  only  class  of  fractures,  besides  the  simple,  which  deserves  to  be  con- 
sidered under  a  distinct  head  is  the  complicated,  as  it  is  easy  to  comprise 
under  this  denomination  every  form  of  accideut  that  can  possibly  arise  either 
at  the  moment  of  the  injury,  or  during  the  progress  of  the  treatment.  The 
propriety  of  this  arrangement  will  become  more  obvious  as  we  proceed  with 
the  discussion  of  the  subject.  In  adopting  this  plan,  I  shall  treat  successively, 
and  as  concisely  as  possible,  of  fractures  complicated  with  wounds,  hemor- 
rhage, dislocation,  comminution  of  the  bone,  excessive  laceration  of  the  soft 
parts,  erysipelas,  pyemia,  and,  lastly,  tetanus. 

Complicated  fractures  may  be  oblique,  transverse,  or  longitudinal,  the 
frequency  of  their  occurrence  being  in  the  order  here  enumerated.  They 
are  always  caused  by  mechanical  violence,  as  gunshot,  falls  from  a  great 
height,  severe  blows,  or  the  passage  of  the  wheel  of  a  carriage,  wagon,  or 
railroad  car.  Complicated  fractures  from  the  latter  cause  have,  of  late,  be- 
come very  common,  and  are  a  frequent  source  of  loss  of  limb  and  life. 

The  symptoms  of  this  variety  of  fracture  are,  like  those  of  simple  fracture, 
sometimes  extremely  obscure,  requiring  great  care  and  skill  on  the  part  of 
the  surgeon  to  determine  their  character.  In  general,  however,  they  are 
sufficiently  well  marked  to  enable  him  to  distinguish  them  from  such  as 
attend  other  accidents,  especially  if  an  opportunity  be  afforded  him  of  exa- 
mining the  parts  before  the  supervention  of  much  swelling.  There  is  usually 
greater  pain  and  shock  than  in  an  ordinary  fracture,  the  resulting  inflamma- 
tion is  more  severe,  and  there  is  greater  risk  of  violent  secondary  effects,  as 
erysipelas,  gangrene,  copious  suppuration,  necrosis,  caries,  prostration,  hectic 
irritation,  and  tetanus.  In  fact,  complicated  fractures  are  among  the  most 
serious  occurrences  that  are  met  with  in  practice,  being  alike  perplexing  to 
the  surgeon  and  dangerous  to  the  patient ;  demanding  the  nicest  judgment 
and  skill  for  their  successful  management,  and  entailing,  not  unfrequently, 
the  greatest  possible  suffering,  horrible  deformity,  and  loss  of  limb,  if  not 
also  loss  of  life.  It  may  be  stated,  as  a  general  rule,  that  complicated  frac- 
tures of  the  lower  extremity  are  more  dangerous  and  difficult  of  management 
than  those  of  the  superior,  as  well  as  more  apt  to  be  followed  by  distortion 
and  permanent  lameness. 

The  process  of  repair  in  complicated  fracture  proceeds  on  the  same  prin- 
ciple as  in  the  simple  form  of  the  lesion,  only  that  it  is  usually  more  tedious, 
and  that  it  is  attended  with  a  larger  quantity  of  callus.  When  there  is  a 
wound  in  the  soft  parts,  the  union  is  generally  effected  through  the  medium 
of  granulations,  which,  arising  from  the  ends  of  the  fragments,  ultimately 
assume  the  ossific  disposition,  and  thus  form  the  connecting  link  between 
them. 

The  treatment  of  this  form  of  fracture  varies  according  to  the  circumstances 
of  the  case,  or  the  nature  and  severity  of  the  complication  ;  a  fact  which 
imposes  the  necessity  of  considering  the  subject  somewhat  in  detail. 

When  the  case  is  complicated  with  a  wound  in  the  soft  parts,  constituting 
what  is  usually  called  a  compound  fracture,  fig.  335,  and  the  limb  is  deemed 
capable  of  preservation,  the  first  and  most  important  consideration  is  the 
reduction  of  the  fracture.  This  may  generally  be  done  by  putting  the  limb 
in  the  most  favorable  position  for  relaxing  its  muscles,  and  by  well-directed 
and  gentle  efforts  at  extension  and  counter-extension,  along  with  proper 
manipulation,  especially  if  the  fracture  be  transverse,  and  the  opening  large ; 
but  if  it  be  oblique,  and  there  is  a  projection  of  one  or  both  ends  of  the  frag- 
ments, they  occasionally  fail,  and  compel  us  to  resort  to  other  measures. 
Under  such  circumstances,  the  soft  parts  which  seem  to  gird  or  bind  the 
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bone,  and  prevent  it  from  yielding,  should  be  carefully  divided,  when  a 
renewed  attempt  at  reduction  will  probably  be  successful.  Should  every 
reasonable  effort  of  the  kind,  however,  prove  fruitless,  then,  instead  of  leaving 

Fig.  335. 


Fracture  of  the  leg,  complicated  with  wound  and  comminution  of  the  hone. 

the  bone  in  its  exposed  situation,  where  it  would  be  sure  to  die,  the  proper 
plan  will  be  to  cut  away  a  portion  of  it,  especially  if  it  terminate  in  a  very 
long  and  narrow  point. 

Whatever  may  be  the  character  of  the  wound,  its  edges  should  be  carefully 
approximated  by  suture  and  plaster,  aided  by  collodion  to  exclude  the  air ; 
or,  instead  of  this,  the  wound  may  be  covered  with  a  light  compress  wet  with 
blood,  and  supported  by  a  bandage.  In  this  way,  a  compound  fracture  may 
occasionally  be  speedily  converted  into  a  simple  one,  union  sometimes  occur- 
ring in  a  few  days. 

The  hemorrhage  in  complicated  fracture  may  be  open  or  concealed,  accord- 
ing as  there  is  a  wound  or  no  wound;  arterial  or  venous;  insignificant  or 
copious.  In  the  first  case,  the  bleeding  will  manifest  itself  in  the  usual  man- 
ner, and  is  to  be  arrested  by  ligature  or  compression  ;  in  the  second,  it  will 
be  indicated,  if  it  be  at  all  considerable,  by  unusual  swelling,  attended  with 
a  sense  of  fluctuation  or  unusual  softness,  and  by  more  or  less  discoloration 
of  the  integuments.  If  the  principal  artery  of  a  limb  has  been  severed,  there 
will  be  an  absence  of  pulsation  in  the  parts  below,  with  coldness  of  the  sur- 
face. When  no  doubt  remains  concerning  the  diagnosis  in  such  a  case,  the 
main  trunk  of  the  vessel  is  exposed  some  distance  above  the  seat  of  fracture, 
and  ligated ;  or,  if  this  be  deemed  improper,  an  incision  is  made  through  the 
bloody  tumor,  and,  its  contents  being  turned  out,  the  divided  artery  is  sought 
and  secured  above  and  below  the  seat  of  injury.  This,  in  fact,  is  usually  the 
preferable  procedure,  especially  as  there  must  frequently  be  considerable  un- 
certainty whether  the  effusion  is  arterial  or  venous ;  a  circumstance  which, 
perhaps,  thus  leads  to  the  performance  of  a  most  serious  operation  in  a  case 
where  one  of  a  most  simple  character  might  suffice. 

When  the  fracture  is  attended  with  a  dislocation,  the  case  necessarily 
assumes  a  very  serious  character,  as  it  may  give  rise,  especially  if  the  joint 
involved  be  a  large  one,  or  the  bone  greatly  shattered,  to  the  question  of 
primary  amputation.  In  such  an  event  the  most  experienced  surgeon  will 
often  find  it  difficult  to  come  to  a  prompt  and  correct  decision.  The  prin- 
cipal circumstances  which  should  induce  him  to  make  an  attempt  to  save  the 
limb  are  the  integrity  of  the  patient's  health  at  the  time  of  the  injury,  toge- 
ther with  a  knowledge  of  his  previous  habits,  and  the  simplicity  of  the  dislo- 
cation or  the  almost  total  absence  of  complication,  as  it  respects  the  affected 
joint  '  If  on  the  other  hand,  the  dislocation  is  compound,  and  the  bone  is 
badly  broken   at  the  same  time  perhaps  that  it  protrudes  at  the  articulation  ; 
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if  all  these  injuries  exist,  or  if,  along  with  tliem,  serious  mischief  has  been 
inflicted  upon  the  soft  parts,  as  a  violent  contusion  of  the  skin  and  muscles, 
or  the  laceration  of  important  vessels  or  nerves,  no  doubt  can  be  entertained 
respecting  the  propriety  of  the  operation,  and  the  sooner  it  is  performed  after 
the  occurrence  of  reaction,  the  better  it  will  be  for  all  parties  concerned.  I 
believe  that  a  compound  fracture,  extending  into  a  large  joint,  as  the  knee  or 
ankle,  and  attended  with  extensive  rupture  of  the  ligaments,  muscles,  and 
other  structures,  should  always,  as  a  general  rule,  be  treated  in  this  way.  It 
is  true  a  case  apparently  of  the  most  desperate  character  occasionally  re- 
covers, but  such  a  consideration  should  not  have  too  much  weight,  or  induce 
us  to  neglect  a  measure  which  is  sanctioned  not  less  by  reason  than  by  expe- 
rience. 

When  the  case  is  not  such  as  to  demand  amputation,  the  dislocation  should 
always  be  reduced  before  an  attempt  be  made  to  adjust  the  fracture.  Great 
difficulty  will  sometimes  attend  such  an  operation,  but  this  may  usually  he 
overcome  by  patience  and  perseverance,  aided  by  the  means  furnished  by 
modern  improvement.  It  is  sheer  folly  to  postpone  the  reduction  of  the  dis- 
location until  the  bone  has  become  sufficiently  consolidated  to  enable  it  to 
bear  the  requisite  manipulation  ;  one  of  two  things  would  be  almost  sure  to 
happen  in  such  a  case,  either  a  reproduction  of  the  fracture,  or  an  utter  failure 
to  replace  the  luxated  bone. 

The  most  common  causes  of  comminuted  fracture  are,  gunshot  violence, 
railroad  accidents,  falls  from  a  great  height,  and  the  passage  of  the  wheel  of 
a  carriage.  If  the  bone  be  broken  into  several  pieces,  and  any  of  them  are 
completely  detached,  or  so  loose  as  to  render  their  reunion  improbable,  all 
such  pieces  ought  to  be  carefully  removed;  after  which  the  edges  of  the  wound 
should  be  gently  approximated,  and  kept  in  position  by  sutures  and  adhesive 
strips,  covered  with  collodion.  The  limb  being  surrounded  by  the  bandage 
of  Seultetus,  and  supported  by  appropriate  apparatus,  is  placed  in  an  easy 
position,  care  being  taken  to  moderate  inflammation  by  the  usual  antiphlo- 
gistic means.  If  the  wound  suppurates,  it  must  be  covered  with  an  emollient 
poultice  or  the  warm  water-dressing,  with  as  little  disturbance  as  possible  to 
the  broken  bone. 

When  the  fracture  is  complicated  with  violent  contusion  of  the  soft  struc- 
tures, the  retentive  apparatus  should  be  applied  rather  slackly,  and  the  parts 
be  kept  constantly  wet  with  cold  water,  or,  what  is  better,  a  strong  solution 
of  acetate  of  lead  and  opium.  If  the  inflammation  run  high,  recourse  may 
be  had  to  bleeding,  purgatives,  and  antimonials.  The  limb  is  carefully 
watched,  in  order  that  prompt  advantage  may  be  taken  of  any  change  as  soon 
as  it  arises. 

In  consequence  of  injury  sustained  by  the  skin,  either  at  the  time  of  the 
accident,  or  from  the  pressure  of  the  bandage,  the  cuticle  is  sometimes  raised 
into  little  vesicles,  filled  with  a  thin,  limpid,  reddish,  or  yellowish  fluid.  Such 
an  occurrence  always  awakens  anxiety  both  in  the  patient  and  practitioner, 
especially  if  he  be  young  and  inexperienced,  as  it  is  apt  to  be  associated  with 
the  idea  of  gangrene.  From  this,  however,  it  may  always  be  easily  distin- 
guished by  the  absence  of  lividity,  severe  pain,  and  other  symptoms  of  ex- 
cessive action.  The  proper  treatment  consists  in  puncturing  the  vesicles  with 
a  fine  needle,  and  using  the  warm  or  cold  water-dressing. 

If  the  principal  artery,  vein,  or  nerve  of  a  limb  has  been  destroyed,  at  the 
same  time  that  there  is  extensive  laceration  of  the  soft  parts  around,  the  case 
will  probably  require  amputation,  especially  if  there  has  been  severe  shock 
or  extensive  hemorrhage,  with  previous  derangement  of  the  general  health. 
Such  a  case  is,  at  all  events,  a  bad  one,  liable  to  be  followed  by  loss  of  limb, 
if  not  also  of  life.  If,  on  the  other  hand,  the  principal  artery  retains  its  in- 
tegrity in  the  midst  of  the  torn  and  broken  structures,  and  the  patient  is 
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young  and  vigorous,  although  he  may  have  bled  severely,  we  should  by  all 
means  make  an  attempt  to  save  the  limb,  having  previously  explained  to  the 
patient  and  his  friends  the  risk  which  such  an  undertaking"  involves.  Some 
of  the  most  gratifying  results  that  reward  the  care  and  skill  of  the  practitioner 
are  cases  of  fracture  complicated  with  extensive  laceration  of  the  soft  struc- 
tures and  comminution  of  the  bone.  I  have  several  times  succeeded  in  effect*- 
ing  excellent  cures  when,  the  main  artery  being  intact,  the  limb  hung  merely 
by  a  comparatively  small  quantity  of  skin  and  muscle,  and  when  I  was  com- 
pelled to  remove  a  number  of  pieces  of  bone,  or  even  saw  off  the  ends  of  the 
fragments. 

Accidents  after  Complicated  Fractvres. — The  most  common  and  important 
accidents  after  complicated  fractures  are  erysipelas,  oedema,  abscess,  gangrene, 
spasm,  tetanus,  pyemia,  delirium,  and  congestion  of  the  brain  and  lungs. 

Erysipelas  usually  comes  on  within  the  first  forty-eight  hours  after  the 
occurrence  of  the  injury.  The  disease  is  most  apt  to  appear  in  persons  of 
intemperate  habits,  and  in  such  as  are  dyspeptic,  or  enfeebled  by  previous 
suffering,  and  generally  adds  very  much  to  the  danger  of  the  case,  perhaps 
already  great  before.  Its  extent  and  continuance  will  depend  upon  various 
circumstances,  which  will  readily  suggest  themselves  to  the  mind  of  the  reader. 
The  treatment  is  conducted  upon  general  principles,  our  main  reliance  being 
upon  the  correction  of  the  secretions,  and  the  support  of  the  system,  by 
quinine,  iron,  milk-punch,  nutritious  food,  and  anodynes,  with  the  topical 
application  of  tincture  of  iodine  diluted  with  equal  parts  of  alcohol. 

The  occurrence  of  oedema  is  sufficiently  common  in  .complicated  fractures 
of  old,  dilapidated  subjects,  and  is  best  remedied  by  the  bandage,  aided  by 
spirituous  lotions,  tonics,  and  a  nutritious  diet.  Punctures  will  seldom  be 
necessary,  and  should  always  be  used  with  the  greatest  caution. 

Abscesses,  diffuse,  painful,  and  troublesome,  may  form  either  at  the  seat  of 
the  fracture,  or  in  its  immediate  vicinity.  In  either  case,  the  matter  should 
be  speedily  evacuated;  otherwise  it  may  not  only  cause  extensive  havoc  among 
the  soft  parts,  but  caries  and  necrosis  of  the  ends  of  the  broken  bone,  with 
risk  of  pyemia  and  phlebitis. 

Gangrene  may  be  produced  by  injudicious  bandaging  obstructing  the  cir- 
culation, excessive  inflammation,  or  injury  of  the  main  artery,  vein,  or  nerve 
of  the  affected  limb.  The  occurrence  is  most  liable  to  happen  in  unhealthy 
subjects,  and  in  young  persons  "after  railroad  and  other  severe  accidents,  and 
often  makes  fatal  progress  before  its  presence  is  suspected  by  the  patient  or 
his  attendant.  Great  pain  in  the  part  of  a  smarting,  pungent,  or  burning 
character,  accompanied  with  discoloration  and  tumefaction  in  the  distal  por-' 
tion  of  the  limb,  should  always  excite  alarm  and  lead  to  a  thorough  examina- 
tion. Tight  bandaging  in  particular  should  be  avoided  in  complicated  frac- 
tures, especially  in  the  early  stages  of  the  treatment. 

Severe  spasm  frequently  attends  this  class  of  injuries,  but  as  this  subject 
has  already  been  discussed  in  connection  with  simple  fractures,  nothing  fur- 
ther need  be  said  respecting  it  here. 

Pyemia,  as  an  effect  of  complicated  fracture,  is  uncommon,  at  least  in 
private  practice,  except  when  the  accident  has  been  caused  by  railway  injury, 
the  bursting  of  a  gun,  the  passage  of  the  wheel  of 'a  wagon,  or  some  similar 
violence.  It  is  distinguished  by  its  usual  insidious  character,  and  generally 
sets  in  from. the  fifth  to  the  tenth  day,  its  approach  being  announced  by  vio- 
lent rigors,  alternating  with  flushes  of  heat,  great  depression  of  the  system, 
delirium,  and  excessive  restlessness.  The  structures  which  are  most  apt  to 
suffer  are  the  lungs,  liver,  spleen,  joints,  and  connective  tissues.  The  treat- 
ment is  supportant  and  alterant;  by  quinine,  brandy,  and  nourishing  broths, 
for  the  former  ;  by  mercury,  in  moderately  large  and  properly  sustained  doses, 
vol.  I. — 60 
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for  the  latter.     In  general,  such  Cases  fare  badly,  death  occurring  within  a 
week  from  the  commencement  of  the  attack,  despite  our  best  directed  efforts. 

Tetanus  in  complicated  fractures,  is  most  liable  to  supervene  in  nervous, 
irritable  subjects,  during  hot  weather,  although  it  may  take  place  at  any  sea- 
son of  the  year,  as  \irell  as  in  every  description  of  individuals.  It  is  an  ex- 
tremely formidable  symptom,  whjch  should  be  promptly  met  by  the  removal 
of  the  affected  parts,  and  by  large  quantities  of  anodyne  and  antispasmodic 
remedies.  If  occasionally  a  case  is  cured  without  amputation,  it  forms  the 
exception,  not  the  rule.  In  such  an  event,  there  is  no  time  for  delay  ;  what- 
ever is  done  must  be  done  quickly  and  effectively,  at  the  very  inception  of  the 
disease,  before  there  is  any  decided  evidence  of  stiffness  in  the  muscles  of  the 
jaw. 

Traumatic  delirium  is  sufficiently  frequent  after  these  accidents,  especially 
in  old  intemperate  persons,  and  should  be  treated  upon  the  principles  laid 
down  in  a  previous  chapter. 

Congestion  of  the  lungs  and  other  internal  organs,  as  a  consequence  of  these 
injuries,  is  most  liable  to  occur  in  elderly  persons,  as  a  result  of  a  determina- 
tion of  blood  either  from  actual  irritation  or  a  sluggish  condition  of  the  ves- 
sels from  protracted  confinement.  As  such  attacks  are  very  apt  to  prove 
disastrous,  everything  should  be  done  to  prevent  them,  by  getting  the  patient 
as  speedily  as  possible  out  upon  crutches  in  the  open  air. 

Amputation. — Allusion  has  already  been  incidentally  made  to  the  circum- 
stances which  are  likely  to  call  for  primary  amputation,  and  it  may  now  be 
added  that  it  should  always  be  resorted  to,  as  a  general  rule,  whenever,  along 
with  a  shattered  or  comminuted  condition 'of  the  fractured  bone,  there  is  ex- 
tensive laceration  of  the  soft  parts,  with  almost  total  disorganization  of  their 
substance.  It  is  true,  as  was  before  intimated,  that  apparently  desperate 
cases  are  sometimes  cured,  and  that  limbs,  so  mashed  and  wounded  as  to 
render  amputation  the  only  probable  chance  of  success,  are  now  and  then  ' 
saved.  But  it  is  equally  true  that  such  instances  are  extremely  rare,  and  if 
we  take  into  account  the  protracted  sufferings  of  the  patient,  and  the  likeli- 
hood of  his  ultimately  falling  a  victim  to  his  ailments,  the  reasons  for  per- 
forming immediate  amputation  are,  to  use  the  language  of  Mr.  Percivall 
Pott,  "vindicable  upon  every  principle  of  humanity  orchirurgic  knowledge." 

It  is  not  uncommon  for  cases  to  occur  in  which  the  fracture  is  multiple,  or 
in  which  the  bone  is  broken  at  several  points,  but  where  the  upper  fracture 
is  perfectly  simple,  and  perhaps  situated  in  a  portion  of  the  limb  which  it  is 
desirable  to  preserve.  Hence  it  becomes  an  important  question  how  the 
"surgeon  is  to  act  in  such  an  event.  To  my  mind,  the  subject  is  a  very  plain 
one.  If  it  be  really  important  to  save  the  broken  bone  beyond  the  part  that 
must  necessarily  come  off,  in  order  to  make  a  longer  and  a  better  stump, 
there  can  certainly  be  no  objection  to  such  a  course,  provided,  however,  that 
the  proximal  fracture  be  perfectly  simple  in  itself,  and  that  there  is  no  serious 
lesion  of  the  soft  structures,  endangering  limb  and  life  by  gangrene  or  other 
bad  consequences.  I  have  more  than  once  adopted  this  plan,  and  have  not, 
so  far  as  I  recollect,  had  any  cause  to  regret  it.  No  sensible  surgeon  would, 
of  course,  allow  a  bone  to  remain,  under  such  circumstances,  if  it  were  com- 
minuted, or  if,  the  fracture  being  simple,  there  were  serious  injury  of  the 
muscles,  integuments,  or  other  important  textures;  to  do  so  would  only  be 
to  trifle  with  the  safety  of  the  case. 

Secondary  amputation  will  be  necessary  when,  after  an  attempt  to  save  a 
limb,  and  the  employment  of  suitable  antiphlogistic  remedies, 'the  parts  be- 
come gangrenous;  or  when  the  consolidation  of  the  fracture  is  prevented  by 
profuse  suppuration,  and  the  patient  is  gradually  wearing  out  by  diarrhoea 
and  colliquative  sweats.  In  the  first  case,  the  operation  is  performed  as  soon 
as  the  mortification  is  arrested,  and  there  is  a  distinct  line  of  demarcation 
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between  the  dead  and  living  parts ;  in  the  second,  as  soon  as  it  is  perceived 
that  the  suppuration  cannot  be  arrested,  and  that  the  patient  has  still  suffi- 
cient strength  to  bear  the  pain  and  shock  which  must  necessarily  attend  its 
performance. 

Statistics  of  Compound  Fractures. — We  have  no  very  copious  statistics  of 
compound  fractures  of  different  parts  of  the  body.  The  following  account, 
for  which  I  am  indebted  to  Dr.  Frederic  D.  Lente,  relates  to  cases  of  com- 
pound fractures  of  the  lower  extremities,  treated  in  the  New  York  Hospital 
from  January,  1848,  to  July,  1851,  the  whole  number  being  392,  fractures 
of  the  tarsus  and  metatarsus  not  being  included.  Of  these,  68  occurred  in  . 
the  thigh,  aud  324  in  the  leg.  Of  the  former,  3  involved  both  thighs,  and 
of  the  latter,  16  both  legs.  Of  the  entire  number,  190  were  cured,  182  died, 
and  20  were  relieved.  In  39,  or  20.5  per  cent.,  amputation  was  performed. 
Of  the  68  fractures  of  the  thigh,  18,  or  26.5  per  cent.,  were  cured,  and  2 
relieved;  amputation  having  been  performed  in  7.  Of  the  324  fractures  of 
the  leg,  175,  or  54.0  per  cent.,  were  cured,  and  14  relieved.  In  35,  or  20.0 
per  cent,  of  these,  the  limb  was  removed.  Of  the  whole  number  pf  cases  of 
fracture,  amputation  was  employed  in  91,  or  23.3  per  cent.,  and  of  these  49, 
or  53.8  per  cent.,  died. 

Of  301  cases  treated  without  amputatiou,  140,  or  46.5  per  cent.,  died,  3- 
having  refused  to  submit  to  amputation. 

Of  the  whole  number  of  fatal  cases,  in  which  amputation  was  not  per- 
formed, 74,  or  more  than  one-half,  died  within  the  first  week;  in  many  of 
these  there  was  no  reaction,  and  death  ensued  in  from  twenty-four  to  forty- 
eight  hours. 

Of  45  fractures  of  the  thigh  which  occurred  at  or  below  the  middle,  14 
recovered,  or  31.1  per  cent.;  while  of  eleven  that  occurred  further  down,  4, 
of  36.3  per  cent,,  recovered. 

Of  227  fractures  of  the  leg,  occurring  at  or  below  the  middle,  130,  or  58.1 
per  cent,,  recovered;  of  30  above  the  middle,  17,  or  over  one-half,  got  well.* 
Of  334  compound  fractures  of  the, thigh  and  leg,  164  occurred  on  the  right 
'side,  aud  170  on  the  left. 


4.    INCOMPLETE  FRACTURES,  OR  BENDING  OF  THE  BONES. 

The  bones  are  liable  not  only  to  break,  but  also  to  bend,  as  seen  in  figs. 
336  and  337.  Such  an  accident  can  only  happen  in  young  subjects,  princi- 
pally in  infants  and  children, 

in  whom  the  osseous  tissue,  Fisr-  336- 

containing  a  preponderance 
of  animal  matter,  is  compa- 
ratively soft,  flexible,  and 
elastic.  Bending  of  the 
bones  of  the  skull,  espe- 
cially the  frontal  and  parie- 
tal, is  occasionally  witnessed 
at  an  early  age,  as  an  effect 
of  external  violence,  as  that, 
for  instance,  produced  when 
a  child  falls,  head  foremost, 
down  a  flight  of  stairs,  or 
out  of  a  second  story  win- 
dow upon  the  pavement  be- 
low. Under  such  circum- 
stances the  cranial  bones,  at  the  part  struck,  are  depressed  beyond  their 
natural  level,  and  yet  there  is-not,  so  far  as  can  be  ascertained,  any  fracture, 


Fig.  337. 


Incomplete  fracture  of  the  bones  of  the  forearm. 
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strictly  so  called  ;  they  are  merely  bent  or  indented,  and  if  no  untoward 
occurrence  take  place,  they  will,  generally  in  the  course  of  a  few  days,  resume 
their  proper  position  by  their  own  resiliency,  aided,  doubtless,  by  the  loco- 
motive action  of  the  brain,  propelling  them  outwards  away  from  its  surface. 
In  an  adult,  an  accident,  capable  of  producing  such  a -result,  would  almost 
certainly  lead  to  fracture  of  the  skull,  and  that  probably  of  a  very  grave  cha- 
racter; for  the  reason  that  the  cranial  bones,  after  a  certain  time,  are  always 
loaded  with  a  large  quantity  of  earthy  matter,  in  the  form  of  carbonafe  and 
phosphate  of  lime,  the  presence  of  which  renders  them  more  or  less  brittle, 
and  thus  predisposes  them  to  fractures.  This  tendency  to  fracture  increases 
in  proportion  as  we  advance  in  years,  and  is,  consequently,  most  distinctly 
marked  in  old  age  and  decrepitude,  in  which  the  osseous  tissue,  almost  desti- 
tute of  animal  substance,  generally  yields  under  the  slightest  force,  the  acci- 
dent frequently  eventuating  in  incurable  injury. 

Bending  of  the  bones  had  been  incidentally  observed  by  a  considerable 
number  of  practitioners,  in  the  last  century,  and,  indeed,  even  prior  to  that 
period;  but  the  first  systematic  account  of  it  was  published  in  1810,  by 
Professor  Jurine,  of  Genfeva,  Switzerland.  In  1821,  a  short,  but  valuable 
article,  illustrated  by  several  graphic  drawings,  appeared  on  the  subject  in 
the  fourth  volume  of  the  American  Medical  Recorder,  from  the  pen  of  Dr. 
John  Rhea  Barton,  of  this  city.  More  recently,  attention  has  also  been 
called  to  the  affection  by  Professor  Hamilton,  in  his  Report  on  the  Deformi- 
ties of  Fractures,  niade  to  the  American  Medical  Association  in  1855,  and 
also  in  an  article  in  the  New  York  Journal  of  Medicine  for  November,  18£7. 
•  I  have  myself  met  with  this  accident  in  nine  cases,  in  children  whose  ages 
varied  from  three  to  eleven  years,  three  being  girls,  and  the  remainder  boys. 
Although  it  is  most  common  in  the  ulna,  radius,  and  clavicle,  yet  it  also 
sometimes  -occurs  in  other  pieces  of  the  skeleton,  as  the  humerus,  femur, 
tibia,  fibula,  and  ribs.  External  violence  alone  is  capable' of  producing  this 
•lesion.  I  am  not  acquainted  with  any  cases  in  which  it  v\as  occasioned  by 
muscular  contraction.  In  fact,  considering  that  bending  of  the  bones  is 
exclusively  confined  to  children,  it  is  hardly  possible  that  the  accident  could 
arise  from  such  a  cause  ;  certainly  not,  unless  there  existed  extraordinary 
muscular  development  with  remarkable  flexibility  of  the  osseous  tissue,  a 
condition  of  things  hardly  compatible  with  a  healthy  state  of  tlie  system.  In 
the  bones  of  the  forearm,  which  suffer  more  frequently  than  any  other,  the 
injury  usually  originates  from  force  applied  indirectly,  as  when,  for  example, 
a  child,  in  the  act  of  falling,  instinctively  throws  out  the  arm  to  protect  the 
body,  and  so  receives  the  shock  upon  the  hand,  the  concussion  concentrating 
and  exploding  upon  the  radius,  or  the  radius  and  ulna.  In  one. of  my  cases, 
the  bend  was  produced  by  the  body  of  the  child  being  suddenly  propelled 
against  his  forearm  at  a  moment  when  the  elbow  was  planted  upon  the  floor, 
and  the  wrist  lying  upon  a  stool.  Flexion  of  the  clavicle  is  the  result  either 
of  direct  violence,  or  of  force  applied  to  the  top  of  the  shoulder,  especially 
if  the  body  be  at  the  same  time  propelled  in  the  opposite  direction,  as  in  the 
case  of  a  fall. 

The  seat  of  this  lesion  is  variable  ;  in  the  long  bones,  as  those,  for  instance, 
of  the  forearm,  it  usually  occurs  a  short  distance  below  their  middle,  but  it 
may  also  take  place  higher  up,  or  further  down.  The  radius  and  ulna  may 
both  suffer  synchronously,  but  very  frequently  o'ne  alone  is  affected,  or,  if  both 
are  implicated,  they  do  not  suffer  in  an  equal  degree". 

Judging  from  the  cases  of  this  accident  that  have  fallen  under  my  observa- 
tion, I  am  inclined  to  believe  that  it  generally  happens  without  any  particular 
predisposition,  either  constitutional  or  local.  In  every  instance  of  the  kind, 
the  subjects  of  the  injury  were  in  good  health  at  the  time  of  its.  occurrence. 

"What  is  the  precise  nature  of  this  le'sion  ?     Is  it  really,  as  the  name  implies, 
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a  mere  bending  of  the  bones,  or  is  it  a  flexion  combined  with  partial  fracture? 
These  questions  are  easily  answered.  In  very  young  subjects,  as  in  children 
not  more  than  a  few  years  of  age,  and  in  the  milder  forms  of  the  lesion,  the 
osseous  fibres  are  merely  extended  or  stretched,  so  as  to  permit  themselves 
to  be  drawn  out  of  their  natural  course  ;  in  cases  of  an  opposite  character, 
on  the  other  hand,  there  is  no  doubt  that,  while  some  of  the  fibres  are  bent, 
others  are  both  bent  and  broken.  These  conclusions  are  beautifully  borne 
out  by  the  experiments  of  Dr.  Hamilton  upon  the  bones  of  young  chickens, 
which,  from  the  fourth,  to  the  sixth  week,  and  consequently  before  the  com- 
pletion of  the  ossific  process,  could  be  readily  bent  without  fracture  to  an 
angle  varying  from  twenty-five  to  thirty-five  degrees ;  whereas,  the  bones  of 
older  chickens,  thus  treated,  always  partially  broke,  their  fibres  being  inca- 
pable of  withstanding  the  force  used  in  flexing  them. 

These  partial  fractures,  sometimes  called  inlerperiosteal,  from  the  fact  that 
the  fibrous  envelop  of  the  bones  remains  intact,  bear  a  close  resemblance,  in 
the  mode  of  their  production,  and  the  nature  of  the  resulting  injury,  to  the 
appearances  presented  by  a  green  hickory  stick,  forcibly  bent  over  the  knee, 
but  not  to  such  an  extent  as  to  occasion  any  external  sign  of  fracture,  although 
it  will  be  found,  upon  making  a  section  of  the  wood,  that  many  of  its  fibres 
have  actually  been  broken,  while  others,  and  perhaps  the  greater  number, 
have  merely  been  bent. 

The  symptoms  attendant  upon  this  accident  are  pain  and  deformity  at  the 
seat  of  the  injury,  loss. of  power  in  the  limb,  and  absence  of  crepitation. 
The  pain. varies  in  degree,  being  sometimes  slight,  at  other  times  severe; 
swelling  soon  supervenes,  and  the  part  feels  numb  and  heavy.  A  marked 
curvature,  ge'nerally  very  gentle,  but  sometimes  quite  abrupt,  always  exists 
at  the  affected  part,  and  can  seldom  be  completely  effaced  without  the  appli- 
cation of  .very  considerable  force  ;  indeed,  often  not  without  breaking  the 
bone  entirely  across,  especially  if  it  was  previously  partially  fractured.  In 
the  latter  case,  there  is  usually  at  the  convexity  of  the  curvature  a  slight 
depression,  capable  of  receiving  the  point  of  the  finger,  its  boundaries  being 
formed  by  rough,  sharp,  bony  fibres.  Further  than  this  there  is  no  displace- 
ment, and  under  no  circumstances  is  there  any  crepitation.  The  use  of  the 
limb  is  always  greatly  impaired,  but  not  completely  destroyed,  as  it  commonly 
is  in  ordinary  fracture.  Finally,  I  may  mention,  as  another  highly  important, 
and  diagnostic  sign,  the  great  difficulty  which  is  so  frequently  experienced 
in  restoring  the  parts  to  their  proper. position. 

The  treatment  of  these  accidents  must  be  conducted  upon  the  same  general 
principles  as  that  of  ordinary  fractures.  When  the  bones  are  merely  bent, 
slight  pressure  and  extension  will  usually  suffice  to  accomplish  restoration, 
the  affected  parts  being  compelled,  as  it  were,  to  retrace  their  former  steps. 
If  flexion  be  conjoined  with  partial  solution  of  continuity,  the  reduction  will 
necessarily  be  more  difficult,  and  may,  in  fact,  altogether  fail,  owing  to  the 
manner  in  which  the  osseous  fibres  are  interlocked  with  each  other,  and  the 
inability  which  is  experienced  in  disengaging  them,  so  as  to  induce  them  to 
slip  back  into  their  proper  position.  However  this  may  be,  the  attempts  to 
remove  the  curvature  by.  extension  and  pressure  should  neither  be  too  violent 
nor  too  long  continued,  lest  they  prove  injurious.  The  object  should  be  to 
restore  as  much  as.  we  can  by  gentle  means ;  what  cannot  fee  effected  in  this 
manner,  .may  well  be  left  to  the  operation  of  time,  the  'absorption  of  the 
broken  and  resisting  osseous  fibres,  and  the  action  6*f  the  muscles,  which 
seldom  fail  to  reinstate  the  parts,  although  from  six  to  eight  weeks  may  elapse 
before  the  final  completion  of  the  cure.  I  have  generally  found  the  use  of 
leather  splints  well  padded,  and  accurately  shaped  to  the  limb,  of  great  ser- 
vice in  bringing  the  bones  into  their  proper  relations.     When  the  accident 
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is  followed  by  undue  inflammation,  recourse  must  be  had  to  the  usual  anti- 
phlogistic remedies,  especially  leeching  and  cooling  lotions. 

There  is  a  variety  of  partial  fracture,  known  by  the  term  Jusure,  which  is 
peculiar  to  the  bones  of  elderly  subjects,  no  well-marked  instance  of  it  having 
ever  been  met  with  in  infants  and  children.  Such  an  occurrence,  which  is, 
in  general,  much  more  interesting  in  a  pathological  than  in  a  practical  point 
of  view,  is  by  no  means  uncommon  in  the  skull,  especially  along  its  base, 
where  it  is  always  .associated  with  severe,  and  frequently  fatal,  injury  of  the 
brain  and  its  envelops.  The  fissures  in  many  of  these  cases  are  most  exten- 
sive, involving  the  sphenoid,  occipital,  temporal,  frontal,  and  perhaps  even 
the  ethmoid  and  parietal  bones.  In  the  other  pieces  of  the  skeleton  the  oc- 
currence is  more  rare  ;  but  examples  are  occasionally  seen  both  in  the  long, 
short,  and  flat  bones,  as  the  result  of  external  violence,  generally  directly 
applied,  though  sometimes  indirectly.  The  accident  is  sometimes  produced 
by  gunshot  injury.  The  lesion,  however  induced,  consists  essentially  in  a 
forcible  separation  of  the  osseous  fibres,  and  exhibits  itself  in  a  great  variety 
of  forms ;  the  crack  sometimes  extending  through  the  entire  thickness  of  a 
bone,  at  other  times  merely  through  its  outer  table,  and  at  other  times,  again, 
involving  both  the  compact  and  areolar  tissues,  but  not  passing  completely 
through  them.  The  length  of  the  fissure  varies,  from  a  few  lines  to  a  num- 
ber of  inches,  perhaps  as  many  as  six  or  eight,  although  this  is  exceedingly 
uncommon.  The  width  of  the  crevice  is  generally  very  slight,  perhaps 
barely  sufficient  to  admit  the  blade  of  a  penknife.  In  rare  cases,  as  when  it 
involves  the  extremity  of  a  bone,  it  may  gap  somewhat,  so  as  to  give  the  part . 
an  appearance  as  if  it  consisted  of  two  fragments,  firmly  adherent  at  one  end. 
Finally,  the  fissure  may  be  straight,  curved,  or  angular. 

Of  the  rarity  of  this  lesion,  as  an  uncomplicated  occurrence,  an  idea  may 
be  formed  when  it  is  stated  that  there  are  probably  not  more  than,  three  or 
four  well-marked  specimens  of  it  in  all  the  osteological  cabinets  of  this  city. 
As  a  conjoint  lesion,  it  is  occasionally  met  with  in  compound  fractures,  espe- 
cially when  caused  by  railway  accidents.  There  are  no  signs  by  which  the 
nature  of  the  injury  can  be  distinguished  during  life;  a  circumstance  which 
is  the  less  to  be  regretted,  because  the  treatment  does  not  differ  from- that  of 
ordinary  wounds,  fractures,  and  contusions,  with  "which  it  is  so  generally 
associated. 

5.    DIASTASIS  OR  SEPARATION  OF  THE  BONES  AT  THEIR  EPIPHYSES. 

The  extremities  of  the  bones  of  young  subjects  are,  as  is  well  known,  united 
to  their  shafts,  or  bodies,  by  means  of  cartilaginous  matter,  which,  in  some  pf 
the  pieces,  and  in  some  individuals,  does  not  assume  the  osseous  focm  until 
after  the  twenty-first  year,  and  occasionally,  indeed,  not  "until  even  a  later 
period.  Up  to  this  time,  consequently,  these  junctions  are  liable  to  be 
severed,  so  as  to  allow  the  contiguous  extremities  to  separate  from  each 
other,  and  it  is  this  occurrence  that  constitutes  what  is  technically  called 
diastasis,  as- seen  in  fig.  338. 

It  is  probable  that  this  accident  may  occur  in  all  parts  of  the  skeleton  united 
in  this  way,  although  there  are  doubtless  some  in  which  it  is  more  common 
than  in  others.  Its  occasional  existence  has  been  recognized,  by  dissection, 
in  the  humerus,  radius,  femur,  and  tibia,  and  there  are  few  systematic  trea- 
tises which  do  not  allude  to  it  as  being*  now  and  then  met  with  in  some  of  the 
other  bones.  The  most  common  cause  of  diastasis  is  a  wrench  of  the  part, 
violent  traction,  or  a  severe  fall.  I  am  not  aware  that  it  has  ever  been  pro- 
duced by  muscular  contraction  ;  and,  on  fhe  other  hand,  it  is  rarely  the  result 
of  direct  violence,  as,  for  instance,  the  kick  of  a  horse,  or  the  passage  of  the 
wheel  of  a  carriage,  such  an  accident  more  generally  eventuating  in  fracture 


UNUNITED    FRACTURES. 


951 


of  the  bones  than  in  a  separation  of  their  epiphyses.  The  lesion  may  happen 
at  any  period  of  life,  prior  to  the  completion  of  ossification,  but  is  most  com- 
mon from  the  fifth  to  the  fifteenth  year.  Its  occurrence  in 
middle-aged  and  elderly  subjects  is,  for  the  reasons  already 
mentioned,  impossible.  Girls  are  more  prone  to  it  than 
boys,  owing,  probably,  to  the  fact  that  they  are  more  fre- 
quently exposed  to  its  exciting  causes.  The  affection,  like 
fracture,  may  be  simple,  compound,  or  complicated.  Cases 
are  noticed  in  which  the  diastasis  is  blended  with  fracture 
of  the  shaft  of  the  bone,  and  it  is  by  no  means  uncommon 
to  find  that  small  processes  of  bone  are  dragged  away 
with  the  epiphyses. 

The  symptoms  of  this  lesion  do  not  differ  essentially  from 
those  of  fracture.  Its  existence  may  generally  be  suspected 
when  an  accident  affecting  a  bone  occurs  in  a  young  sub- 
ject, in  the  neighborhood  of  a  joint;  when  the  ends  of  the 
fragments  are  transverse,  or  nearly  so ;  when  the  articular 
piece  retains  its  position,  while  the  other  moves  about :  and 
lastly,  When  the  crepitation  produced  by  rubbing  the  ends 
of  the  fragments  against  each  other  is  of  an  unusually  dull, 
rough,  grating  character.  Moreover,  it  will  usually  be 
found  that  the  parts,  when  once  reduced,  are  less  liable  to 
be  dragged  asunder  by  the  action  of  the  muscles  than  in 
case  of  fracture. 

The  prognosis  is  generally  favorable,  union  taking  place 
quite  as  promptly  as  in  fracture.  The  treatment  is  also  the 
same  as  in  the  latter  accident.  Diastasis  of  the  fe- 

mur :  reunited. 


6.    UNUNITED  FRACTURES. 

Fractures  occasionally  refuse  to  unite,  either  in  consequence  of  causes  in- 
herent in. the  part  or  system,  or  on  account  of  mismanagement  growing  out 
of  the  surgeon's  want  of  attention  and  skill,  or  else  out  of  the  patient's  own 
misconduct.     It  is  practically  important 
that  -a    distinction    should     be    drawn  Fig.  339. 

between  a  fracture  that  unites  tardily 
and  one  that  does  not  unite  at  all,  or 
only  through  the  medium  of  a  fibrous, 
ligamentous,  or  fibro-cartilaginous  tis- 
sue. Slow  consolidation  is  by  no  means 
uncommon ;  the  parts  may  be  loth  to 
take  on  the  requisite  degree  of  ossjfic 
action,  and  the  result  may  be  that  a 
fracture  that  is  ordinarily  repaired  in 
four  or  five  weeks,  may,  perhaps,  be  still 
imperfectly  united  at  the  end  of  twice 
that  period.  The  process,  of  restoration 
is  only  held  in  abeyance,  neither  advanc- 
ing nor  receding ;  by  and  by  it  begins 
again,  and  then  often,  proceeds  with  its 
wonted  rapidity.  Such  cases  are  fre- 
quently very  trying  to  the  surgeon's 
patience,  but  they  generally  turn  out 
well  in  the  end,  provided  sufficient  care 
has  been  taken  to  preserve  the  parts  in 
their  proper  relations.     In  the  ununited 
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fracture,  on  the  other  hand,  the  process  of  consolidation  is  either  completely 
prevented,  or,  after  having  progressed  for  some  time,  is  at  length  permanently 
arrested.  Under  these  circumstances,  the  ends  of  the  fragments  are  gradually 
rounded  off  by  absorption,  and  remain  either  entirely  loose  and  disconnected, 
or  they  become  adherent  through  the  medium  of  fibrous,  ligamentous,  or 
fibro-cartilaginous  matter.  Sometimes  an  adventitious  joint  is  formed,  as  in 
fig.  339,  provided  with  a  more  or  less  distinct  synovial  membrane,  thus  per- 
mitting the  ends  of  the  bone  to  move  upon  each  other  with  great  facility. 

Want  of  reunion  in  a  fracture  may  depend  upon  a  great  variety  of  causes, 
some  of  them  resident  in  the  parts  themselves,  others  connected  with  the 
system.  Thus,  it  niay  be  occasioned  by  the  interposition  of  a  clot  of  blood, 
or  of  a  piece  of  muscle,  tendon,  or  bone.  An  instance  is  mentioned  where 
a  fracture  was  prevented  from  becoming  consolidated  by  the  presence  of  a 
musket  ball.  Fragility,  softening,  and  carcinomatous  affections  of  the  bones 
are  usually  enumerated  as  circumstances  interfering  with  the  reparative  pro- 
cess, but  it  is  not  improbable  that  their  influence  has  been  greatly  exag- 
gerated ;  at  all  events,  it  is  certain  that  in  many  cases  of  this  kind,  the  frac- 
ture unites  as  readily  as  when  the  bones  are  perfectly  healthy.  Too  much 
motion,  the  long-continued  use  of  cold  water,  especially  in  persons  of  a 
nervous,  irritable  temperament,  and  tight  bandaging,  raay'also  bring  about 
this  result.  Some  years  ago,  I  saw  a  case  in  which,  from  the  latter  cause, 
the  consolidation  of  a  fracture  of  the  thigh-bone  was  delayed  for  nearly  a 
twelvemonth.  The  limb  had  become  excessively  atrophied  from  the  long- 
continued  and  injudicious  use  of  the  roller,  and  it  was  not  until  after  it  had 
been  entirely  laid  aside,  and  the  man  had  been  permitted  to  exercise  upon 
crutches  in  the  open  air,  that  nature  seemed  to  consider  herself  in  a  lit  con- 
dition to  commence  the  process  of  reparation,  from  which  she  had  been  so 
long  detained  by  this  mode  of  treatment. 

Old  age  is  no  barrier  to  reunion,  provided. the  patient  is  in  go,od  health  at 
the  time  of  the  accident,  and  the  fracture  is  not  complicated.  I  have  met 
with  several  cases  of  fracture  of  the  humerus,  in  persons  after  the  eightieth 
year,  in  whom  the,  consolidation  took  place  in  the  usual  time. 

But  the  most  common  local  causes  of  all  of  tardy  reunion,  in  injuries  of 
this  kind,  are  a  want  of  accurate  apposition  between  the  ends  of  the  frag- 
ments and  the  existence  of  undue  motion.  Either  of  thesecircumstances  will 
inevitably  interfere  with  the  consolidating  process,  and  in  many  cases  ctfectu- 
ally  prevent  it,  no  matter  in  how  favorable  a  condition  the  system  may  be 
for  a  cure.  Hence,  as  stated  elsewhere,  the  importance,  nay,  the  absolute 
necessity,  in  every  instance  of  fracture,  of  carefully  guarding  against  these 
occurrences  until  the  consolidating  process  shall  be  so  far  advanced  as  to  en- 
able the  fragments,  so  to  speak,  to  take  care  of  themselves. 

Fractures  situated  at  or  near  the  entrance  of  the  nutrient  arteries  unite 
less  rapidly  than  those  situated  further  off,  owing  to  the  fact  that  they  inter- 
fere more  or  less  with  the  circulation  and  nourishment  of  the  osseous  tissue. 
It  is  easy  to  suppose  that  a  laceration  of  these  vessels,  as  occasionally  hap- 
pens both  in  simple  and  compound  fractures,  might  be  a  cause  of  non-con- 
solidation, especially  when  conjoined  with  other  unpropitious  circumstances. 
Statistics  show  that,  when  the  supply  of  blood  is  cut  off,  to  any  considerable 
extent,  so  as  to  impose  upon  the  periosteum  the  exclusive  duty  of  nourishing 
the  fragments,  either  one  or  both  pieces  will  become. atrophied,  their  walls 
being  visibly  thinned,  and  their  areolar  structure  rarefied. 

Want  of  union  is  sometimes  dependent  upon  the  absorption  of  the  ends  of 
the  fragments,  or  even  of  the  greater  portion  of  the  fragments  themselves  A 
very  singular  case  of  this  kind  came  under  my  observation  npt  long  ago,  in 
a  man  aged  53  years.  When  eighteen  years  old,  he  received  two  simple- 
fractures  of  the  right  humerus,  at  an  interval  of  three   months,  one   being 
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situated  about  the  middle  of  the  .bone,  the  other  an  inch  and  a  half  higher 
up.  The  first  was  repaired  in  the  usual  time,  but  the  second  refused  to  unite, 
the  ends  of  the  fragments  becoming  rounded  off,  as  in  the  formation  of  an 
artificial  joint ;  the  process  gradually  proceeding,  the  whole  bone  was  finally 
absorbed,  nothing  remaining  except  its  condyles  and  a  little  of  its  head.  The 
period  occupied  in  the  absorption  was  about  six  years,  the  general  health 
being  all  the  while  unimpaired.  The  muscles  of  the  arm  are  well  developed, 
and,  when  thrown  into  powerful  action,  are  capable  of  diminishing  the  inter- 
val between  the  shoulder  and  elbow  to  the  extent  of  several  inches.'  Although 
the  man  is  unable  to  perform  any  of  the  usual  movements  of  the  member,  he 
can  readily  raise  a  weight  of  up- 
wards of  one  hundred  pounds,  and  Fig.  340. 
can  apply  his  hand  to  various  pur- 
poses. The  accompanying  cut,  fig. 
340,  represents  the  appearance  of 
the  limb  during  the  contraction  of 
its  muscles. 

The  principal  constitutional  causes 
which  interfere  with  the  reparative 
process  are,  debility,  whether  from 
loss- of  blood,  want  of  nutritive  ac- 
tion, 01'  exhausting  disease,  as  long-'  Absorption  of  the  humerus. 

continued  fever  ;  a  gouty,  rheuma- 
tic, scorbutic,  or  syphilitic  state  of  the  system  ;  and  loss  of  nervous  influence, 
however  induced.  Another  cause,  but  one  which,!  presume,  seldom  exerts 
much  influence,  is  pregnancy.  It  is  barely  possible  to  imagine  that,  during 
this  state,  there  may  be  such  an  abstraction  of  blood  from  the  affected  parts 
for  the  nourishment  of  the  foetus  as  to  retard,  and,  perhaps,  even  temporarily 
prevent,  the  formation  of  callus.  In  the  few  cases  of  this  kind  which  have 
fallen  under  my  observation,  I  have  not,  however,  witnessed  such  an  effect, 
and  I  am  strongly  inclined  to  believe  that  this  influence  has  been  greatly 
magnified,  if,  indeed,  it  is  not  almost  wholly  chimerical.  The  same  remarks 
are.  applicable  to  suckling.  Another  cause,  probably  much  more  efficient,  as 
weil  as  much  more  common,  than  the  one  just  alluded  to,  is  the  protracted 
and  inordinate  use  of  ardent  spirits,  weakening  the  nutritive  energies  of  the 
'system,  and  rendering  the  blood  and  its  vessels  unfit  for  the  performance  of 
the  important  duties  assigned  to  them  in  the  reparative-  process. 

Whatever  the  cause  may  be,  great  pains  should  always  be  taken  to  disco- 
ver it,  with  a  view  to  its  early  and  efficient  rectification.  Should  it  consist 
in  debility,  however  induced,  the  patient  must  at  once  be  put  upon  the  use 
of  nutritious  food  and  drinks,  as  porter,  ale,  wine,  or  brandy.-aided,  if  neces- 
sary, by  tonics,  of  which  iron  and  quinine  are  generally  the'  most  eligible. 
A  gouty  or  rheumatic  state  of  the  constitution  is  best  remedied  by  purga- 
tives, acid  drinks,  and  colchicum.  Tertiary  symptoms  should  be  met  by 
iodide  of  potassium,  either  alone  or  in  union  with  mercury, -the  latter  of 
which  should  sometimes  be  carried  to  the  extent  of  slight  ptyalism.  Debi- 
lity from  drunkenness  must  be  counteracted  by  the  judicious  employment  of 
ardent  spirits,  such,  if  possible,  as  the  patient  has  been  in  the  habit  of  using 
previously  to  the  accident. 

The  local  treatment  must  be  regulated  by  the  circumstances  of  each  par- 
ticular case.  The  precise  cause  of  the  tardy  or  imperfect  union  must,  if  pos- 
sible, be  clearly  ascertained,  and  immediately  remedied  by  appropriate  mea- 
sures' If  it  depends  upon  too  much  motion,  greater  quietude  must  be 
insured  •  any  defect  of  contact  must  be  redressed  by  a  more  accurate  adjust- 
ment of' the  ends  of  the  fragments;  cold  applications,  if  injurious,  must  be 
discontinued ;  and  any  extraneous  intervening  substance  must  be  removed, 
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either  by  calling  into  requisition  the  agency  of  the  absorbent  vessels,  by 
pressure  and  other  means,  or,  as  in  the  case  of  a  piece  of  dead  bone,  by  the 
knife  and  forceps.  '  The  cause  of  the  defective  union  having  been  thus  reme- 
died, the  case  will  be  likely,  of  its  own  accord,  to  proceed  to  a  favorable 
termination,  the  ordinary  principles  of  treatment  being,  of  course,  observed. 
The  principal  local  remedies,  besides  those  above  mentioned,  are  :  1.  Cuta- 
neous friction,  either  dry  or  moist,  by  means  of  the  bare  hand,  or  with  a  piece 
of  flannel.  If  moist,  various  liniments,  lotions,  or  unguents  may  be  em- 
ployed, and  often  with  decided  benefit,  inasmuch  as  they  tend  to  excite  capil- 
lary action  in  and  around  the  ends  of  the  fragments,  thus  promoting  the  for- 
mation of  callus.  * 

2.  Compression  performed  by  splints  of  leather,  or  binder's  board  and  the 
bandage  ;  or  by  an  apparatus  expressly  constructed  for  the  purpose,  and  in- 
tended to  concentra-te  the  pressure  at  the  seat  of  the  fracture:  The  compres- 
sion must,  in  all  cases,  be  steady  and  persistent,  as  well  as  uniform  and  gentle. 

3.  Blisters  and  iodine  may  sometimes  be  beneficially  employed.  Their  ap- 
plication is  particularly  indicated  when  the  want  of  union  is  dependent  upon 
undue  vascular  excitement,  and  is,  of  course,  entirely  restricted  to  cases  of 
recent  standing. 

4.  Friction  of  the  ends  of  the  fragments  against  each  other,  as  recommended 
by  Celsus,  and  practised  by  modern  surgeons.  It  should  be  performed  very 
gently,  and  be  repeated  every  four,  six,  or  eight  days,  according  to  its  effects, 
care  being  taken  to  keep  the  limb  at  rest  in  the  intervals  by  an  appropriate 
apparatus. 

5.  Acupuncturation  with  a  long  slender  needle  may  be  tried  ;  or  a  small 
incision  may  be  made  over  the  seat  of  the  injury,  and  a  heated  wire  thrust 
between  the  ends  of  the  fragments. 

6.  Cauterization  of  the  integuments  over  the  seat  of  the  fracture  with  some 
caustic  alkali,  as  recommended  and  successfully  employed,  in  1805,  by  Dr. 
Hartshorne,  of  this  city ;  or  exposure  of  the  ends  of  the  bone,  and  rubbing 
them  over  with  nitrate  of  silver,  as  practised  by  several  modern  surgeons. 

7.  Subcutaneous  division  of  the  ligamentous  bands  between  the  two  ends 
of  the  fragments  has  occasionally  been  successfully  practised.    The  operation 

is  performed  with  an  ordinary  tenotome,  care  being 
taken  to  cut  the  parts  as  thoroughly  as  possible,  es- 
pecially over  the  extremities  of  the  broken  pieces. 

8.  The  introduction  of  ivory  pegs,  as  originally 
practised  by  Dieffenbach,  from  an  inch  and  a  half  to 
two  inches  in  length,  conical  in  shape,  and  inserted 
into  the  ends  of  the  fragments,  previously  pierced 
with  a  gimlet,  seen  in  fig.  341.  They  must  be  forci- 
bly driven  into  the  openings,  and  be  retained  until 
the  consolidating  process  is  well  advanced.  Excel- 
lent and  rapid  cures  often  follow  this  plan,  as  I  have 
witnessed  in  several  instances  in  my  own  practice. 

9.  The  seton,  introduced  into  practice  in  1802,  by 
Dr.  Physick,  is  ordinarily,  in  obstinate  cases,  the 
most  certain  method.  It  should  be  passed  betweeu 
the  ends  of  the  fragments  by  a  long,  thin,  fiat  needle, 
sharp  and  lancet-shaped  at  the  point ;  or  when  this 
is  impracticable,  as  near,  the  site  of  the  fracture  as 
possible,  for  experience  has  shown  that  this  .mode  of 

performing  the  operation  is  nearly  as  successful  as  the  usual  procedure.  The 
foreign  body  is  retained  for  a  variable  period,  longer  in  some  cases  than  in 
others,  and  generally  until  it  has  excited  suppurative  action.  The  patient  is 
carefully  watched ;  and  if  the  pain  aud  swelling  become  severe,  the  seton  is 


Fig.  341. 
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at  once  withdrawn.  Immediately  after  the  introduction,  the  fragments  are 
properly  adjusted,  and  steps  taken,  if  necessary,  to  maintain  extension  and 
counter-extension.  In  the  first  case  in  which  this  treatment  was  employed, 
the  seton  was  retained  many  weeks,  and  the  patient  recovered  the  perfect  use 
of  his  limb.  The  practice  of  withdrawing  the  seton  at  the  end  of  a  few  days, 
as  advised  by  some,  is,' I  think,  objectionable,  for  the  reason  that  it  will 
hardly  have  sufficient  time,  in  such  a  case,  to  excite  the  requisite  degree  of 
inflammatory  action. 

10.  Perforation  of  the  ends  of  the  bone  by  means  of  a  peculiar  instru- 
ment, fig.  342,  an  operation  proposed,  in  1853,  by  Professor  Brainard,  is 
sometimes  serviceable.  It  consists  in  piercing  subcutaneously  the  extremity 
of  each  fragment  at  several  points,  and  cutting  up  the  intervening  tissue, 
with  a  view  of  exciting  ossific  action.  The  instrument  is  introduced  in  such 
a  manner  as  not  to  wound  any  important  structure,  and  is  uot  withdrawn 
until  the  bone  has  been  -deeply,  and,  if  need  be,  even  extensively  drilled, 
compression  being  applied  to  prevent  subcutaneous  hemorrhage.  The  ope- 
ration is  repeated  once  a  week,  or  every  ten  days,  until  reunion  has  occurred, 
the  limb  being  in  the  meantime  kept  quietly  at  rest  in  splints,  and  the  treat- 
ment being  in  other  respects  conducted  upon  general  principles. 

Fig.  342. 


Brainard's  perforator,  reduced  one-half. 


Dr.  Brainard's  plan  is  always  to  begin  the  treatment  with  a  small  instru- 
ment, and  to  make  only  three  perforations.  The  size  of  the  former  and  the 
number  of  the  latter  are  afterwards  gradually  increased  until  he  succeeds  in 
exciting  more  or  less  tenderness,  pain,  and  heat  in  the  parts,  which  are  then 
kept  up  for  some  period.  In  favorable  cases,  a  single  operation  may  suffice  ; 
in  others,  it  may  be  necessary  to  repeat  it  four,  six,  or  even  eight  times.  By 
carrying  out  these  rules,  Dr.  Brainard  states  that  he  had,  up  to  May,  1860, 
cured  sixteen  .out  of  seventeen  cases  of  ununited  fractures  or  delayed  union. 

11.  Finally,  excision  of  the  ends  of  the  fragments,  an  operation  devised, 
und  first  performed  in  .1160,  by  Mr.  White,  of  England,  is  occasionally  em- 
ployed. Such  an  operation,  however,  should  never  be  resorted  to  without 
due  deliberation,  and  until  after  the  failure  of  the  more  ordinary  and  simple, 
means.  To  say  nothing  of  the.  difficulty  of  its  execution,  it  is  by  no  means 
devoid  of'danger;  indeed,  it  has  not  iinfrequently  proved  fatal.  A  very  free- 
incision  is  made  through  the  soft  parts  down  to  the  ends  of  the  broken  bone, 
which  are  then  brought  out  at  the  wound  and  retrenched,  either  with  a  stout 
knife,  a  saw,  or  a  pair  of  pliers.  Sometimes  the  mere  removal  of  the  car- 
tilaginous crust  is  sufficient  for  the  purpose,  an  object  which  may  be  easily 
accomplished  by  scraping. 

To  maintain  the  freshened  ends  in  accurate  and  steady  apposition,  it 
was  proposed  by  Horeau,  in  1805,  to  connect  them  together  by  means  of 'a 
wire,  and  to  retain  them  in  this  position  until  the  completion  of  the  cure. 
The  procedure,  which  has,. I  believe,  been  generally  condemned  by  European 
practitioners,  has  been  frequently  employed  in  this  country,  in  consequence, 
apparently,  of  the  high  authority. of  Dr.  J.  Kearney  Rodgers,  who  was  the 
first  to  perform  it  on  this  side  of  the  Atlantic.  If  consists,  first,  in  cutting 
off  the  rounded  ends  of  the  fragments  ;  secondly,  in  drilling  a  hole  through 
each  •  and  lastly,  in  tying  them  firmly  together  with  a  silver  wire,  so  as  to 
keep  them  closely  and  evenly  in  contact  during  the  consolidating  process. 
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It  is  generally  imagined  that  this  procedure  is  necessarily  followed  by  vio- 
lent inflammation,  jeoparding  both  limb  and  life;  but  this  is  an  error.  If 
the  operation  be  carefully  performed,  and  the  after-treatment  Conducted  upon 
proper  principles,  I  believe  that  it  will  commonly  be. found  to  be  entirely 
free  from  danger,  while  the  utmost  confidence  may  be  placed  in  its  efficacy. 
In  the  only  instance  in  which  I  have  had  an  opportunity  of  employing  this 
method — in  a- case  of  ununited  fracture  of  the  humerus  of  eleven  mouths' 
standing,  in  a  young  man  twenty-two  years  of  age — the  patient  experi- 
enced very  little  pain,  inflammation,  or  fever,  during  any  stage  of  the  treat- 
ment, and  the  result  was,  in  every  respect,  most  satisfactory.  The  following 
is  an  outline  of  this  case,  as  drawn  up  by  Dr.  S.  W.  Gross,  for  "the  Louis- 
ville Medical  Review,  July,  1856.  It  may  be  premised  that  the  fracture  was 
situated  about  three  inches  above  the  condyles,  and  that  various  remedies, 
among  others  Dr.  Brainard's,  had  been  faithfully  but  fruitlessly  employed  for 
its  relief. 

The  patient  being  placed  under  the  influence  of  chloroform,  a  longitudinal 
incision,  about  three  inches  in  length,  was  made  on  the  posterior  aspect  of 
the  arm,  through  the  triceps  muscle,  over  the  site  of.  the  fracture.  The 
lower  fragment  was  found  to  overlap  the  upper  about  an  inch  and  a  half. 
The  ends  of  the  bone  were  surrounded  "by  a  strong  fibrous  membraite,  which 
was  firmly  adherent  to  the  neighboring  parts,  and  formed  a  sort  of  shut  saci 
in  which  the  bone  was  imbedded.  About  an  inch  of  the  lower  portion  of 
the  upper  fragment,  and  half  an  inch  of  the  upper  portion  of  the  lower 
fragment,  were  removed  with  a  delicate  saw  ;  but  on  account  of  their  firm 
adhesions,  and  especially  the  shortness  of  the  inferior  piece,  some  difficulty 
was  experienced  in  bringing  them  entirely  into  view.  The  fragments  were 
conical,  rounded,  smooth,  and  invested  with  a  thick,  fibrous  periosteum  :  no 
synovial  membrane  or  fluid  existed.  The  next  step  of  the  operation  con- 
sisted in  drilling  the  extremities  of  the  bone,  which  having  been  done  with 
a  common  gimlet,  a  piece  of  wire  was  introduced,  to  maintain  them  in  ap- 
position. The  ends  of  the  wire  were  twisted  together,  and  allowed  to  pro- 
trude from  the  wound,  the  edges  of  which  were  brought  together  by  three 
sutures  and  adhesive  strips.  Two  splints  and  a  roller  being  applied,  the 
arm  was  firmly  supported  in  a  sling.  There  was  very  little  hemorrhage,  and 
no  vessel  required  ligation.  As  the  patient  suffered  a  great  deal  of  pain,  a 
grain  of  morphia  was  given  immediately  after  the  operation.  Very  little 
constitutional  disturbance  followed.  Nearly  all  the  wound  healed  by  the 
first  intention,  and  at  no  time  was  there  much  swelling,  discoloration  or  sup- 
puration. At  the  end  of  the  eighth  week,  the  process  of  reunion  had  ad- 
vanced so  far  that  there  was  scarcely  any  perceptible  motion. 
.  In  a  fortnight  after  this,'  the  wire  being  removed,  the  patient  went  home 
perfectly  restored,  the  arm  being  about  an  inch  and  a  half  shorter  than  the 
sound  one.  It  is  proper  to  add,  that,  by  frequent  passive  motion,  the  elbow- 
joint  was  gradually  regaining  its  original  function. 

In  another  case,  that  of  a  man,  aged  thirty-two,  I  treated  with  equal  suc- 
cess, by  an  operation  of  this  kind,  an  unuuited  fracture  of  the  humerus  of 
twenty-seven  months'  standing.  The  ends  of  the  fragments  were  connected 
by  two  silver  wires,  which  were  permanently  retained.  The  case  is  reported 
at  length  in  the  North  American  Medico-Chirurgical  Review  for  July,  1861. 

The  results  of" some  of  the  above  operations  have  been  placed  in  a  striking 
and  interesting  light  by  the  statistics  of  Dr.  Norris.  Tims,  in  forty-six  cases 
in  which  the  seton  was  used,  thirty-six  were  cured,  three  died,  three  were 
partially  relieved,  and  five  experienced  no  benefit.  Of  thirty-eight  cases  of 
resection,  twenty-four  were  cured,  six  died,  one  was  partially  cured,  and 
seven  received  no  benefit.  Of  eight  treated  by  cauterization  of  the  ends  of 
the  fragments,  six  were  cured.     Of  eleven  cases  in  which  friction  was  em- 


VICIOUS    UNION    OP    FRACTURES. 


95T 


Fig.  343. 


ployed  -all  were  cured.  It  is  .worthy  of  Femark  that  the  treatment  by  the 
seton  is  less  successful  in  fracture  of  the  femur  and  humerus,  than  in  that  of 
any  other  bones.  The  danger  of  the  more  severe 
operations,  especially  the  seton  and  resection, 
follows  the  same  laws  as  in  amputation,  increas- 
ing with  the  size  of  the  limb  and  its  proximity 
to  the  trunk. 

Whatever  plan  of  treatment  be  adopted,  it  is 
impossible  to  be  too  attentive  in  the  after-man- 
agement of  the  case,  especially  in  securing  repose 
and  accuracy  of  apposition  to  the  ends  of  the 
fragments.  The  limb  should  be  promptly- put 
up  in  appropriate  splints,  which  should  be  taken 
off  from  time  to  time,  and  carefully  readjusted, 
just  as  in  the  treatment  of  a  recent  fracture.  If 
the  affected  bone  be  one. of  the  lower  extremity, 
as  the  femur  or  tibia,  it  will  be  well  to  let  the 
patient  walk  about  in  the  open  air  upon  crutches, 
particularly  if  he  have  experienced  much  consti- 
tutional change,  the  limb  being  supported  by 
the  admirable  contrivance  of  Professor  Smith, 
of  the  University  of  Pennsylvania.  The  appa- 
ratus, as  seen  in  fig.  343,  is  constructed  upon 
the  same  principles  as  the  ordinary  club-foot  ap- 
paratus, consisting  of  a  shoe,  and  of  a  leg  and  a 
thigh-piece,  connected  by  hinges,  and  fastened 
round  the  limb  by -straps  and  buckles.  .   . 

If  any  of  the  more  severe  operations  are  per- 
for-med,  the  treatment,  for  the  first  few  days,  must 
be  strictly  antiphlogistic,  the  patient  being  most 
carefully  watched,  lest  the-  inflammation,  ryuning 
too  high,  may  induce  fatal  consequences.  If 
abscesses  form,  they  should  be  promptly  opened, 
and  the  greatest  attention  should,   throughout, 

be  bestowed  upon  cleanliness.     The  great  danger  to  be  apprehended  after 
such  operations  is  from  erysipelas,  pyemia,  and  phlebitis. 

When  all  the  known  remedies,  after  a  thorough  trial,  fail,  and  the  limb  is 
utterly  useless,  the  only  resource  is  amputation.  Few  cases,  however,  de- 
manding such'  a  terrible  alternative,  will  be  likely  to  arise  in  the  present  state 
of  the  science. 


Smith's  apparatus  for  ununited  frac- 
ture. 


7.    VICIOUS  UNION  OF  FRACTURES. 

In  consequence  of  inattention  of  the  surgeon,  or  a  want  of  co-operation  on 
the  part  of  the  patient,  the  ends  of  a  broken  bone  sometimes  unite  in  a  very 
unseemly  and  injurious  manner,  entirely  at  variance  with  the  beauty  and  use- 
fulness of  the  affected  limb,  as  represented  in  fig.  344.  The  deformity  thus 
arising  may  be  produced  by  the  overlapping  of  the  extremities  of  the  frag- 
ments, attended,  of  course,  with  corresponding  shortening;  or  it  maybe  owing 
to  the  imperfect  contact  of  the  two  ends,  thus  occasioning  a  certain  amount 
of  angular  displacement,  without  any  abbreviation  of  the. length  of  the  bone. 
In  whatever  way  the  deformity  may  be  induced,  it  is  obvious  that  it  should 
be  rectified -at  the  earliest  possible  moment;  for  the  longer  the  case  is  per- 
mitted to  remain  on  hand,  the  more  difficult  it  will  be  to  afford  relief.  There 
are  several  procedures  by  which  this  object  may  be  attained  :  1st.  Compres- 
sion and  extension  ;  2d,  forcible  flexion,  or  rupture  of  the  callus ;  and  3dly, 
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resection  of  the  ends  of  the  fragments.     These  methods  are  not,  of  course, 
all  equally  applicable  in  all  cases. 

Fig.  344. 


Viciously  united  fracture  of  the  leg. 

1st.  The  safest  as  well  as  the  most  simple  procedure,  but  one  which  is 
applicable  only  in  the  more  early  stages  of 'vicious  union,  consists  in  apply- 
ing pressure  opposite  to  the  seat  of  the  deformity,  in  the  direction  of  its 
convexity.  This  may  be  efficiently  done  by  means  of  appropriate  splints  and 
bandages,  or  with  an  apparatus  specially  constructed  for  the  purpose,  pro- 
vided with  pads  and  screws,  and  appliances  for  making  extension  and  counter- 
extension,  particularly  if  there  be  marked  shortening.  It  is  not  necessary  to 
give  any  descriptions  of  these  contrivances,  as  they  may  be  readily  fabricated 
by  any  ingenious  mechanic,  or  even  by  the  surgeon  himself.  Xo  preliminary 
treatment  will  be  required.  It  is  nonsense  to  suppose  that  we  can  soften  the 
callus  by  cataplasms  and  fomentations  in  such  cases.  The  compression  and 
extension  should  be  made,  at  first,  in  as  gentle  a  manner  as  possible,  and  be 
gradually  increased  and  steadily  maintained  up  to  the  point  of  easy  tole- 
rance, being  occasionally  intermitted  if  productive  of  pain,  or  likely  to  induce 
excoriation. 

2dly.  If  the  preceding  method  fail,  or  is  inapplicable,  recourse  may  be 
had  to  forcible  extension,  or  rupture  of  the  callus,  thus  compelling  the  dis- 
placed fragments  to  retrace  their  steps.  This  plan  also  is  chiefly  applicable 
to  recent  cases,  but  occasionally  it  has  been  employed  at  the  end  of  six,  eight, 
ten,  or  even  twelve  weeks.  I  have  myself  successfully  employed  it  at  the 
expiration  of  the  second  month,  and  repeatedly  within  the  first  three  weeks. 
It  would  be  difficult  to  say  when  it  should  be  refrained  from;  much  will 
necessarily  depend  upon  circumstances,  for  in  one  case  the  union  may  be  firm 
in  a  month,  while  in  another,  perhaps  equally  simple,  if  not  more  so,  twice  or 
thrice  that  period  may  elapse  before  it  becomes  consolidated.  Perhaps  as 
good  a  guide  as  any  would  be  the  existence  of  slight  mobility  between  the 
ends  of  the  fragments;  if  the  union  is  very  strong,  the  attempt  to  break  it 
might  be  attended  with  fracture  of  the  bone  above  or  below  the  seat  of  the 
callus,  and  so  complicate  the  case.  Besides,  the  operation,  except  in  the 
more  simple  forms  of  the.  affection,  should  not  be  undertaken  without  some 
preparation  of  the  system,  as  it  is  occasionally  followed  by  violent  inflamma- 
tion, erysipelas,  abscess,  and  even  death. 

The  operation  is  easily  performed,  before  the  union  has  become  consoli- 
dated, simply  by  bending  the  limb  over  the  knee,  the  patient  being  completely 
narcotized  by  chloroform,  or  by  placing  it  upon  a  table,  and  applying  pres- 
sure upon  the  distal  extremities  of  the  fragments.     When  the  case  is  of  long 
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standing,  and  the  union  firm,  the  callus  can  only' be  broken  by  the  employ- 
ment of  force  applied  by  some  special  apparatus,  designed  either  to  act 
directly  upon  the  callus,  or  by  means  of  a  weight  appended  to  the  distal 
extremity  of  the  bone,  the  fractured  part  projecting'slightly  over  the  edge  of 
the  table,  while  the  portion  of  the  limb  containing  the  upper  fragment  is 
carefully  held  down  by  assistants.  It  has  been  ascertained  by  experiments, 
performed  by  Jacquemin,  Bosch,  CEsterlen,  and  others,  that  the  callus  of  a 
thigh-bone,  broken  fifty  days  previously,  will,  require  a  weight  of  from  fifty  to 
sixty  pounds  to  sever  the  fragments  at  the  seat  of  the  callus. 

3dly.  When  the  union  is  complete,  and  the  preceding  methods  have  either 
failed  or  are  inapplicable,  trial  may  be  made  of  the  plan  of  Dr.  Brainard,  con- 
sisting in  the  partial  division  of  the  bone,  the  object  being  to  weaken  it  in 
such  a  manner  as  to  admit  of  its  more  ready  fracture,  or  gradual  bending  by 
systematic  compression,  as  the  new  osseous  matter  becomes  softened  from  the 
effects  of  the  inflammation  consequent  upon  the  operation.  The  perforation 
is  effected  subcutaneously  by  means  of  a  drill,  the  point  of  which  is  about 
one-fourth  of  an  inch  in  breadth.  If  it  is  intended  to  break  the  bone,  this 
should  be  done  at  once,  and  the  limb  immediately  placed  in  a  suitable  appa- 
ratus. If,  on  the  other  hand,  the- rectification  is  to  be  effected  by  bending, 
no  formal  measures,  for  this  purpose,  should  be  adopted  for  the  first  eight  or 
ten  days,  or  until  the  osseous  tissues  have  undergone  a  certain  amount  of 
softening.  Several  cases,  including  one  by- Dr.  Brainard  himself,  have  been 
successfully  treated  by  this  plan  since  he  first  directed  attention  to  it  in  Janu- 
ary, 1859.  ' 

4thly.  Other  means  failing,  the  only  resource  that  remains  is  excision  of  a 
portion  of  bone  at  the  seat  of  the  fracture,  along  with  a  portion  of  the  callus. 
'With  this  procedure,  the  origin  of  which  dates  back  to  the  early  part  of  the 
sixteenth  century,  and  which  was  revived  in  the  early  part  of  this,  are  asso- 
ciated the  names  of  a  number  of  distinguished  surgeons,  both  in  Europe  and 
in  the  United  States;  in  the  latter,  those  of  Parry,  Stevens,  Mutter,  Barton, 
and  Pancoast,  nearly  all  of  whom  have  performed  the  operation  successfully. 
The  operation  consists  in  exposing  the  extremities'  of  the  broken  bone,  and 
removing,  with  the  saw  or  pliers,  a  sufficient  piece  to  admit  of  accurate  coap- 
tation of  the  raw  surfaces.  The  case  is  afterwards  treated  as  one  of  ordinary 
compound  fracture. 

Finally,  when  relief  is  impracticable  by  any  of  the  means  now  described, 
and  the  limb  is  sadly  in  the  way  of  comfort  and  usefulness,  the  individual 
being  perhaps  obliged  to  labor  for  his  daily  subsistence,  the  only  alternative 
is  either  to  abandon  him  to  his  fate  or  to  resort  to  amputation. 

In  1851,  I  met  with  an  instance  of  compound  fracture  of  the  tibia,  in  a 
young  man  .of  nineteen,  in  whom  about  two  inches  of  that  bone,  near  its 
middle,  had  been  shot  away,  two  years  previously,  by  a  rifle  ball.  The  fibula 
had  remained  intact,  and  with  the  aid  of  a  stiff  leather  splint,  forming  a  case 
which  reached  from  just  below  the  knee  to  within  a  short  distance  of  the 
ankle,  progression  was  performed  with  tolerable  ease,  though  not  without  the 
use  of  a  crutch.  If  the  deficiency  of  bone  had  been  somewhat  less,  I  should 
have  been  tempted  to  cut  away  a  portion  of  the  fibula,  and,  after  refreshing 
the  end  of  the  tibia,  to  approximate  the  bones  by  silver  wire;  fully  antici- 
pating a  good  cure. 

8.    DISEASES  OF  THE  CALLUS. 

The  callus,  like  all  new  tissues,  is  liable  to  different  diseases,  both  during 
its  development  and  after  its  completion,  more  or  less  hostile  to  its  welfare 
and  perpetuity.  Some  of  these  affections  have  a  local  origin,  some  depend 
upon  the  state  of  the  constitution,  and  others,  again,  seem  to  partake  of  the 


960 


DISEASES    OF    THE    BONES    AND    THEIR    APPENDAGES. 


nature  of  botli  of  these.  Deficiency  of  the  callus,  although  not,  properly 
speaking,  a  disease,  may,  nevertheless,  become  a  source  of  great  difficulty  on 
account  of  its  inability  to  subserve  the  purpose  of  a  supporting  medium.  The 
causes  which  may  induce  this  condition,  and  the  means  of  remedying  it,  when 
it  exists,  have  already  been  pointed  out. 

An  exuberant  callus  is  by  no  means  uncommon;  it  occasionally  arises  with- 
out any  obvious  cause,  but  more  generally  it  is  dependent  upon  the  separation 
of  the  e.nds  of  the  broken  bone,  as  if  nature  were  determined  to  effect  union, 
despite  of  the  neglect. of  the  surgeon.     The  annexed  cut,  fig.  345,  from  a 

Fig.  345. 


Exuberant  callus  after  fracture  of  the  thigh. 

drawing  of  a  specimen 'in  the  possession  of  the  late  Professor  Cobb,  of  the 
University  of  Louisville,  affords  a  graphic  illustration  of  an  excess  of  this 
substance,  obviously  produced  in  this  way.  It  is  one  of  the  most  remarkable 
preparations  of  the  kind  that  I  have  seen.  The  fracture,  which  was  oblique, 
and  situated  just  above  the  middle  of  the  right  femur,  had  evidently  occurred 
several  years  before  death.  The  callus, .exceedingly  porous  in  its  structure, 
and  very- brittle,  is  eleven  inches  in  circumference  at  the  widest  part,  by  six 
inches  in  length.  From  its  superior  extremity  are  detached  two  processes, 
which  overlap  the  upper  fragment,  and  must  have  materially  impeded  the 
action  of  the  muscles  of  the  limb. 

Exuberance  of  the  callus  is  occasionally  produced  by  the  presence  of  pieces 
of  dead  bone,  which  it  thus  incloses  a<3  foreign  bodies  are  sometimes  inclosed 
by  a  cyst,  or  a  wall  of  plastic  matter.-  The  sheath'thus  formed,  however,  is 
always  imperfect,  openings  existing  in  it  in  different  parts  of  .its  extent  for 
the  purposes,  apparently,  of  drainage.  Neglected  or  badly-treated  commi- 
nuted fractures,  caused  by  gunshot,  railway,  and  other  severe  injury,  are  not 
unfrequently  followed  by  an  extraordinary  redundancy  of  callus;  and  as  the 
effect  of  this  substance  is  to  incarcerate  the  fragments  of  the  broken  bone, 
profuse  discharge,  generally  of  an  unhealthy,  fetid,  and  sanious  character, 
may  be  thus  kept  up  for  almost  an  indefinite  period.  The  proper  remedy 
obviously  is  the  extraction  of  the  dead  fragment,  a  procedure  occasionally  of 
a  very  embarrassing  character,  especially  when  the  callus  is  situated  in  a  bone 
thickly  covered  by  muscles,  or  in  close  proximity  with  important  vessels  and 
nerves.  In  the  case  of  Lieut.  Adams,  of  the  United  States  Marine  Corps,  I 
removed  not  less  than  twenty-four  pieces  of  this  kind,  some  of  them  of  con- 
siderable size,  having  previously  made  a  long  incision  over  the  tumor  in  front 
of  the  thigh.  With' the  aid  of  chisels,  gouges  and  pliers,  riddance  was 
effected  with  but  little  loss  of  blood,  and  with  no  pain,  as  the  patient  was 
thoroughly  under  the  influence  of  chloroform.  Although  the  number  of  dead 
pieces  was  unusually  great,  yet  such  was  the  size  and  firmness  of  the  callus 
that,  notwithstanding  it  was  obliged  to  be  divided  in  almost  every  direction, 
no  separation  of  the  ends  of  the  broken  bone  ensued,  and  the  patient,  after 
having  recovered  from  the  immediate  effects  of  the  operation,  was  able  to 
walk  about  as  before.  It  is  proper  to  add  that  the  fracture  had  occurred 
nine  months  previously  from  a  blow  by  an  escapette  ball. 
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The  callus  is  subject  to  extraordinary  brittleness,  arising  frpm  an  exce'ss  of 
earthy  matter.  Such  an  event  may  occur  at  a  comparatively  early  period, 
as  a  result  of  causes  whose  true  nature  is  not  always  easy  of  detection.  I 
believe,  however,  that  fragility  of  the  eallus  is  more  frequently  met  with  in 
persons  of  a  gouty,  rheumatic,  and  syphilitic  state  of  the  system,  than  in 
any  other  class  of  individuals.  '  However  induced,  the  slightest  injury,  as  a 
mere  twist  of  the  bone,  or  even  muscular  exertion,  is  generally  capable  of 
fracturing  it,  and,  consequently,  of  re-separating  the  ends  of  the  fragments. 

finally,  callus  is  subject  to  softening,  disintegration,  and  absorption, -if 
not,  also,  to  the  fatty  degeneration.  The  causes  under  whose  influence  these 
changes  are  effected  are  .not  always,  or,  perhaps,  even  generally,  distinguish- 
able. In  some  cases  they  are  plainly  due  to  undue  compression,  as  from  tight . 
bandaging;  in  others,  they  are  induced  by  premature  exercise.  Occasionally, 
the  absorption  can  be  distinctly  traced  to  the  inordinate  use. of  mercury,  car- 
ried to  profuse  salivation  ;  or  it  .may  be  owing  to  a  syphilitic  taint  of  the 
system,  especially  when  this  affection  has  reached  its  third; stage,  in  which 
the  bones  and  periosteum  are  so  constantly,  and  often  so  seriously  involved. 
But  the  most  common  cause,  perhaps,  of  all,  is  an  impoverished  and  diseased 
state  of  the  blood,  from  the  use  of  improper  food,  and  especially  from  the 
want  of-  a  sufficient  quantity  of  fresh  vegetables  and  subacid  fruits.  The 
influence  of  ill  health  arising  from  this  cause- upon  the  condition  of  the  callus, 
was  strikingly  exemplified  in  Lord  Anson's  voyage  to  the  Pacific  Ocean,  in 
•whum  many  of  the  crew  suffered  severely  from  scurvy.  It  was  noticed  that 
those  who  had  formerly  had  fractures  were  attacked  with  absorption  of  the 
callus,  speedily  terminating  in  disunion  of  the  ends  of  the  broken  bone. 
Cicatrices,  whether  the  result  of  the  healing  of  wounds  or  of  ulcers,  experi- 
enced a  similar  fate,  the  parts  .breaking  out  into  open  sores,  remarkably  pale, 
languid,  flabby,  and  difficult  of  cure.  Similar  effects  are  occasionally  observed 
to  follow  attacks  of  typhoid  fever  and  anemic  states  of  the  system,  however 
engendered. 

The  treatment  of  softening  and  breaking  down  of  the  callus  must  depend 
upon  the  nature  of  the  exciting  cause,  due  inquiry  into  which  should,  there- 
fore, always  be  made  as  a  preliminary  step.  Tight  bandages  and  splints  are 
removed;  premature  exercise  is  avoided  ;  iodide  of  potassium  and  mercury 
are  administered  if  the  cause  is  obviously  of  a  syphilitic'  nature  ;  scurvy  is 
relieved  by  a  change  of  diet,  especially  the  use  of  subacid  fruits  and  vegeta- 
bles ;  and  anemia  is  met  with  tonics  and  stimulants,  as  iron  and  quinine,  with 
milk  punch  and  nutritious  food. 


SECT.  XVI. — FRACTURES  OF  PARTICULAR  BONES. 

1.    HEAD  AND  TRUNK. 
FRACTURES  OF  THE  NASAL  BONES. 

Falls  and  blows  are  the  causes  of  this  fracture,  which  may  be  either  simple 
or.  complicated  ;  oblique,  transverse,  or  longitudinal ;  limited  to  one  bone  or 
extended  over  both.  It  is  usually  attended  with  severe  injury  of  the  soft 
parts,  and  sometimes  with  fracture  of  the  ascending  process  of  the  superior 
maxillary  bone.  Occasionally,  again,  but  more  rarely,  there  is  a  separation 
of  the  nasal  cartilages,  or  fracture  of  the  ethmoid  bone,  the  vomer,  or  tur- 
binated bone.  The  symptoms  are  generally  well  marked,  except  when  there 
is  considerable  swelling  of  the  integuments,  in  which  case  the. nature  of  the 
lesion  may  easily  be  overlooked,  perhaps  much  to  the  detriment  of  the  patient. 
If  an  examination  be  made'soon  after  the  occurrence  of  the  accident,  the  nose 
VOL.  i. — 01 
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will  be  found  to  be  out  of  shape,  from  displacement  of  the  fragments,  one  of 
which  may  be  depressed  towards  the  nostril,  while  the  other  may  form  an 
unusual  prominence  beneath  the  skin.  Crepitation  is  also  commonly  distin- 
guishable, especially  if  the  fracture  be  multiple,  or  the  bone  broken  into 
several  pieces.  In  all  cases,  the  point  of  the  finger  should  be  passed  over 
the  surface  of  the  nose,  with  a  view  of  ascertaining  whether  there  be  any 
irregularity  or  mobility,  as  <here  will  be  almost  sure  to  be  if  there  is  a  frac- 
ture. If,  after  this,  there  be  still  some  doubt,  it  will  be  well  to  introduce  a 
large  probe,  metallic  bougie,  or  grooved  director  into  the  nostril,  for  the 
purpose  of  making  counter-pressure,  while  pressure  is  applied  in  the  oppqsite 
direction  with  the  end  of  the  finger.  When  there  is  a  wound,  denuding  the 
bone,  the  diagnosis  will  seldom  be  difficult. 

More  or  less  bleeding  generally  attends  this  accident;  occasionally,  indeed, 
it  is  quite  profuse,  and  in  one  instance  it  is  said  to  have  proved  fatal.  An- 
other symptom  which  is  s<imetimes  present,  is  emphysema  at  the  root  of  the 
nose,  extending  along  the  eyebrows.  It  usually  comes  on  within  a  Short  time 
after  the  accident,  and  is  owing  to  an  escape  of  air  from  the  nostril  across  a 
rent  of  the  mucous  membrane  into  the  subcutaneous  cellular  tissue.  It  is  in 
itself  of  no  moment,  as  it  usually  disappears  spontaneously  in  a  few  day»s. 
Sometimes  violent  head  symptoms  attend  these  fractures,  depending  upon  the 
intimate  connection  between  the  nasal  and  frontal  bones,  which  permits  the 
jarring  effects  of  the  blow  or  fall  to  be  communicated  to  the  brain -and  its 
envelops. 

Fracture  of  the  nasal  bones  is  not  always  free  from  danger,  although,  in- 
general,  it  is  so,  the  patient  recovering  without  any  untoward  symptoms. 
Real  danger  to  life  is  to  be  apprehended  only  when  there  is  serious  cerebral 
involvement,  as  when  the  lesion  is  associated  with  fracture  of  the  cribriform 
plate  pf  the  ethmoid  bone,  separation  of  the  dura  mater  at  the  anterior  part 
of  the  base  of  the  skull,  copious  effusion  of  blood,  or  severe  concussion  of  ' 
the  brain.  Under  such  circumstances,  the  patient  may  die  from  shock,  from 
compression,  or  from  inflammation.  The  prognosis  should,  therefore,  be 
guarded,  especially" as  the  degree  of  danger  cannot  always  be  estimated  bj 
the  amount  of  visible  injury.  If  the  fracture  is  multiple,  or  the  bones  are 
crushed  in,  more  or  less  deformity. may  be  expected  after  the  cure. 

The  reduction  is  generally  easy.  The  patient  being  seated  upon  a  chair, 
with  his  head  resting  against  the  breast  of  an  assistant,  any  depression  that 
may  exist  is  to  be  remedied  by  means  of  a  female  catheter  or  grooved  direc- 
tor, inserted  into  the  nostril,  and  made  to  bear  against  the  displaced  frag- 
ment until  it  has  resumed  its  proper  level.  Sometimes  a  good  deal  of  pres- 
sure and  counter-pressure  will  be  necessary,  while  at  other  times  hardly  any 
manipulation  whatever  will  be  required,  the  mere  passage  of  the  finger  over 
the  seat  of  the  fracture  being  sufficient  to  adjust  .the  fragments.  When  the 
nasal  septum,  or  the  perpendicular  plate  of  the  ethmoid,  is  thrown  out  of 
place,  restoration  may  be  effected  by  means  of  the  fiuger,  or  some  suitable  . 
instrument,  introduced  into  the  nostril. 

When  the  fragments  have  been  restored  to  their  natural  level,  they  will 
usually  retain  their  position  with  little  or  no  difficulty.  Sometimes,  however, 
they  have  a  tendency  to  cave  in,  or  to  fall  asunder,  in  spite  .of  everything 
that  can  be  done  to  counteract  it,  The  best  remedy  is  a  stout,  adhesive  strip, 
carried  across  the  bridge  of  the  nose  from  one  cheek  to  the  other;  the  plas« 
ter  promptly  adheres  to  the  skin,  and  assuming  the  shape  of  the  nose,  effect- 
ually prevents  further  displacement.  .  The  older  surgeons  were  in  the  habit 
of  counteracting  this  occurrence  by  stuffing  the  nostrils  with  dossils  of  lint, 
smeared  with  ointment,  and  frequently  changed  for  the  sake  of  cleanliness.  m 
Subsequently,  metallic  tubes  were  recommended,  and  in  modern  times  tubes 
of  gum  elastic  have  been  used.    All  such  contrivances  are  now  very  properly 
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dispensed  with  ;  or,  if  they  are  ever  employed,  it  is  in  cases  where  it  is  im- 
possible, in  consequence  of  the  manner  in  which  the  bones  have  been  crushed, 
to  remedy  the  displacement  in  any  other  way. 

•  The  symptoms  which  usually  follow  this  accident,  such  as  inflammation  of 
the  pituitary  membrane,  and  swelling  of  the  nose  and  face,  are  combated  by 
general  and  local  bleeding,  purgatives,  and  other  antiphlogistics.  The  brain 
is  carefully  watched,  and  any  untoward  symptom  met  at  the  earliest  possible 
moment.  Hemorrhage  is  restrained  by  cold  applications,  and  elevation  of 
the  head  and  arms  ;  if  obstinate,  by  plugging  up  the  nostrils. 
.  Nasal  Cartilages. — The  nasal  cartilages  are  sometimes  broken,  or  broken 
and  partially  detached  from  the  nasal  and  maxillary  bones,  the  most  common 
cause  of  the  accident  being  a  violent  blow  or  fall,  inflicting  perhaps  at  the  same 
time  serious  injury  upon  the  soft  parts.  The  nature  of  the  case  can  seldom  be 
mistaken.  When  the  cartilages  are  displaced  inwards  the  nose  will  necessa- 
rily be  more  or  less  flattened  and  depressed,  and  the  effects  will  assume  in- 
creased importance  if  the  lesion  be  conjoined  with  fracture  of  the  nasal  bOnes 
and  the  cartilaginous  septum.  The  treatment  must  be  conducted  upon  gene- 
ral principles.  The  great  aim  should  be  to  preserve  the  contour  of  the  nose; 
and  hence,  after  having  restored  the  parts  to  their  proper  relations,  it  may 
be  necessary  to  plug  the  nostrils  with  lint,  well  oiled,  a  metallic  tube  having 
previously  been  inserted  to  facilitate  respiration.  Leeches  may  be  required 
to  moderate  inflammation. 

In  the  case  of  a  man,  aged  forty,  brought  to  the  Jefferson  College  Clinic 
last  September  by  Dr.  McWhinney,  the  septum,  broken  into  several  pieces 
four  months  previously,  encroached  so  much  upon  the  left  nostril  as  to  cause 
almost  complete  obstruction  to  respiration  on  that  side.  In  order  to  afford 
relief  I  was  compelled  .to  cut  away  the  whole  of  the  offending  part  with  a 
probe-pointed  bistoury.  The  nose  seemed  to  have  been  very  little  deformed 
by, the  accident. 

FRACTURES  OF  THE  UPPER  JAW. 

A  fracture  of  the  upper  jaw  implies  the  application  of  direct  mechanical 
injury,  in  a  concentrated  and  severe  form.  No' ordinary  force  could  produce 
such  a  result.  In  a  few  instances  it  has  been  caused  by  contre-coup,  the  head 
and  lower  jaw  being  wedged  in  between  two  h,ard,  resisting  bodies.  Portions 
of  the  alveolar  process,  of  variable  shape,  and  even  of  large  size,  are  some- 
times broken  off  in  the  operation  of  extracting  teeth.  There  is  nothing  defi- 
nite at  all  in  regard  to  the  situation  of  the  fracture,  since  it  may  affect  any 
portion  of  the  bone,  its  body,  ascending  process,  horizontal  plate,  or  alveolar 
process.  It  is  always  accompanied  by  severe  injury  of  the  soft  and  hard 
parts,  and  is  usually  of  easy  recognition,  simple  inspeotioq,  or  .touch,  com- 
monly sufficing  for  the  purpose.  The  accident  is  apt  to  be  followed  by 
violent  inflammation,  requiring  prompt  measures  for  its  relief. 

In  the  reduction,  pressure  and  counter-pressure  are  chiefly  relied  upon, 
the  parts  being  moulded  gently  into  their  natural  position  by  the  fingers, 
either  alone,  or  aided,  as  in  fracture  of  the  horizontal  plate  of  the  bone,  by 
the  grooved  director  inserted  in  the  nostril.  If  the  alveolar  process  has 
suffered,  it  may  become-necessary  to  secure  its  proper  maintenance  by  tying 
together'several  of  the  contiguous  teeth  by  thin  silver  wire.  Whatever  may 
be  the  nature  of  the  case,  the  rule  is,  if.  possible,  to  save  all,  and  take  away 
nothing. 

FRACTURES  QF  THE  MALAR  BONE. 

Fracture  of  the  malar  bone  is  so  very  rare  as  to  require  merely  amassing 
notice.     Like  fracture  of  the  upper  jaw,  it  is  always  produced  by  direct  vio- 
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lence,  is  invariably  attended  with  severe  contusion,  if  not  with  other  injury, 
of  the  soft  part's,  is,  in  general,  readily  recognized,  is  liable  to  be  followed  by 
high  inflammation,  and  is  easy  or  difficult  of  management  according  as  there 
is  displacement  or  no  displacement,  When  the  broken  part  has  sunk  down 
beyond  its  natural  level,  an  attempt  may  be  made  to  raise  it,  especially  if 
there  be  already  a  wound  denuding  the  bone,  and  admitting  of  the  insertion 
of  a  suitable  lever;  if  not,  an  incision  is  made,  provided  it  seem  probable 
that  there  will  be  unsightly  deformity  after  the  cure  is  effected,  if  the  frag- 
ment be  left  in  its  abnormal  situation.  Such  a  procedure,  although  con- 
demned by  some  high  authorities,  is  much  better,  it  appears  to  me,  than  to 
leave  the  bone  where  it  was  thrown  by  the  accident.  Fracture  of  the  zygo- 
matic process  of  the  temporal  bone,  also  exceedingly  .rare,  is  treated  upon 
similar  principles  to  that  just  described. 

FRACTURES  OF  THE  LOWER  JAW. 

The  lower  jaw-bone  may  be  broken  in  any  portion  of  its  extent,  not  except- 
ing evenrthe  symphysis.  Fracture  here,  however,  is  uncommon,  and  is  met 
with  chiefly  in  young  subjects,  before  the  complete  union  of  the  two  opposite 
halves  of  the  bone.  The  most  common  site  of  fracture  is  the  body  of  the 
maxilla,  towards  its -anterior  extremity,  as  seen  in  fig.  346  ;  and  next  iu  point 

of  frequency,  at  least  according  to  my 
Fig.  346.  observation,    is   its    ascending   ramus. 

The  condyle,  neck,  and  coronoid  pro- 
cess are  seldom  broken.  TJie  fracture 
may  be  transverse,  oblique,  or  longitu- 
dinal ;  single  or  multiple ;  simple  or 
complicated.  When  the  bone  yields  at 
two  points,  there  will  necessarily  lie 
three  fragments  ;  cases  occur  in  which 
the  number  is  still  greater,  the  bone 
being  literally,  crushed.  Ilouzelot  has 
published  the  particulars  ofone  in  which 
Fracture  of  the  jaw.  the  bone  was  broken  at  both  condyles, 

through  both  coronoid  processes,  and 
at  the  symphysis,  the  accident  having  happened  by  a  fall  from  a  height. 
Sometimes  the  lesion  is  limited  to  the  alveolar  process,  or  this  process  gives 
way  along  with  the  body  of  the  jaw.  In  either  event,  there  will  be  involve- 
ment of  the  gums  and  teeth,  with,  perhaps,  extensive  separation  of  the  latter, 
or  even  complete  evulsion-..  Occasionally  a  longitudinal  fracture  of  the  body 
of  the  bone  is  intersected  at  each  extremrty  by  a  transverse  or  oblique  one. 
The  accident,  which  rarely  occurs  before  the  age  of  manhood,  is  much  more 
frequent  in  males  than  in  females. 

The  most  common  cause  of  fractui'e  of  the  inferior  jaw  is  direct  violence, 
as  a  fall,  blow,  or  kick.  .  I  have  seen  not  less  than  four  instances  where  it 
was  produced  by  a  blow  with  the  fist  upon  the  chin  or  side  of  the  bone,  one 
of  the  cases  being  a  healthy  lad  between  fifteen  and  sixteen  years  of  age  ;  the 
others,  persons  between  twenty-five  and  thirty-two.  A  very  common  cause 
of  this  fracture  is  the  kick  of  a  horse.  Dentists  offen  break  off.  portions  of 
the  alveolar  process  in  their  efforts  to  extract  teeth.  ,  Sometimes  frightful 
injury  is  produced  in  this  way.  Muscular  action  is  capable  of  breaking  the 
lower  jaw.  -An  old  man,  aged  upwards  of  seventy,  an  out-patient  of  the 
Jefferson  College  Clinic,  presented  himself  to  Professor  Pancoast  in  January, 
1857,  on  account  of  a  fracture  of  the  ne*ck  of  this  bone,  caused  the  night 
before  *in  a  violent  paroxysm  of  coughing.  The  symptoms  were  unmistaka- 
ble.    The  explosio*n  of  powder  in  firing  off  a  pistol  within  the  mouth  has  also 
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been  known  to  give  rise  to  the  accident.     Finally,  the  jaw-bone  is  sometimes 
broken  on  one  side  by  a  blow  npon  the  opposite,  or  by  counter-stroke. 

The  symptoms  denotive  of  fracture  of  the  body  of  the  lower  jaw  are  gene-  - 
rally  so  well  defined  as  to  render  it  easy  to  form  a  correct  diagnosis.  Crepita- 
tion can  almost  always  be  observed  in  moving- the  fragments,  and  upon  looking 
into  the  mouth  the  teeth  will  usually  be  found  to  have  lost  their  natural  rela- 
tions. There  is  also  commonly  a  perceptible  inequality  at.  the  inferior  border 
of  the  bone,  which  may  always  be  increased  by  motion,  and  which  is  of  itself 
sufficient  to  point  out  the  character  of  the. injury.  When  the  jaw  has  given 
way  on  each  side;  the  central  piece  will  be  drawn  downwards  by  the  action 
of  the  muscles  of  the  throat,  the  front  teeth  will  be  out  of  their  normal  posi- 
tion, and  the  mouth  willbe  open  and  distorted. 

When  the  ramus  of  the'jaw  is  broken,  there  will  be  a  grating  noise  at  the 
site  of  fracture,  and  excessive  pain  near  the  ear.  From  the  fact  that  the 
masseter  muscle  is  attached  to  and  covers  in  both. fragments',  it  is  Seldom,  if 
ever,  that  there  is  any  considerable  displacement. 

A  fracture  of  the  neck  of  the  bone  is  easily  detected,  unless  the  subject  is 
very  fat,  by  the  crepitation  produced  on  moving  the  jaw,  by  the  preternatural 
mobility  in  front  of  theear,  and  by  the  manner  in  which  the  body  of  the  bone 
is  dragged  forward  by  the  action  of  the  external  pterygoid  muscle.  Similar 
symptoms  will  characterize  fracture  of  the  condyle  of  the^bone. 

In  addition  to' the  symptoms  now  described  as  characterizing  fracture  of 
different  portions  of  the  inferior  maxilla,  there  will  be  more  or  less  impedi- 
ment in  speaking  and  swallowing,  difficulty. in  closing  the  mouth,  and  inability 
to  masticate.  The  patient  experiences  severe  pain  at  the  seat  of  fraeture, 
which  is  aggravated  by  motion  and  manipulation.  The  soft  parts  are  usually 
considerably  contused,  if  not  also  lacerated,  and  there  is  Often  smart  hemor- 
rhage, either  from  wound  of  the  mucous  membrane  or  rupture  of  the  inferior 
dental  artery.     . 

Simple  fractures  of  this  bone  usually  get  well  in  from  four  to  five  weeks, 
without  any  deformity  or  functional  impediment.  Those  of  the  neck  require 
a  longer  time,'  and  more  care  in  their  management,  than  those  of  the  body 
and  ramus.  Complicated  fractures,  on  the  contrary,  are  often  followed  by 
severe  suffering,  caused  either  directly  by  the  resulting  inflammation^or  by 
some  of  its  more  serious; consequences,  as  abscess,  caries,  and  necrosis.  I 
have  known,  more  than  once,  a*  patient  to  become  much  emaciated  from  his 
inability  to  take  appropriate  nourishment  during  the  long  confinement  of  his 
jaw. 

During  the  reduction  of  fractures  of  this  b6ne,  the  patient  should  be  seated 
upon  a  chair,  his  head  being  supported  upon  the  breast  of  an  assistant,  and 
firmly  held.  The  surgeon,  passing  his  fingers  along  the  base  of  the  jaw,  sup- 
posing that  it  is  the  body  that  is  broken,  moulds  the  parts  into  a  proper 
shape,  and  then,  closing  the  mouth,  sees  that  the  lower  teeth  rest  fairly 
against  the  upper.  When  the  fragments  overlap  each  other",  they  must  be 
drawn  in  opposite  directions,  when  the  slightest  pressure  will  generally  suffice 
tor  effect  their  reduction.  If  any  of  the  teeth  are  loosened,  or  partially  forced 
from  tliefr  sockets,  and  they  are  perfectly  sound  in  other  respects,  they  should 
by  all  means  be  retained,  being  secured,  if  need  be,  to  the  adjacent  ones,  by 
Vstrono-  ligature,  or  a  thin  silver  wire.  It  was  formerly  the  custom  to  treat 
such  teeth  *as  extraneous  bodies,  it  being  believed  that  they  were  incapable  of 
re-adhesion  ;  but  more  enlarged  observation  has  shown  the  fallacy  of  this 
opinion,  and  the  practice  would,  therefore,  be  highly  reprehensible. 

The  fracture  being  reduced,  as  may  always  be  known  by  the  evenness  of 
the  dental  arch  and  of  the  inferior  margin  of  the  jaw,  a  piece  of  pasteboard, 
or  what  is  preferable,  of  felt,  is  wet  with  hot  water,  and  accurately  adapted 
to'thebase  and  sides,  of  the  jaw,  so  as"  to  form  a  firm  mould  for  it.     This 
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being  lined  with  wadding-,  and  covered  with  a  light  compress,  long;  enough 
to  extend  from  the  angles  of  the  jaw  nearly  to  the  chin,  is  now  confined  by  a 
roller  carried  round  the  top  of  the  head  in  the  form  of  the  figure  8,  one  por- 
tion of  the  bandage  lying,  in  front  of  the  ears,  and.  the  other  behind  them. 
The  lower  jaw  being  thus  pressed  firmly  against  the  upper,  the  bandage  is 
next  conducted  across  the  chin  and  the  occiput  above  the  ears,  so  as  to  give 
the  fragments  proper  support  in1  front.  This  mode  of  dressing,  which  is  as 
simple  as  it  is  excellent,  I  have  employed  for  many  years,  and  give  it  a 
decided  preference  over  every  other  of  which  I  have  any  knowledge.  If  there 
be  any  unusual  tendency  to  anterior  displacement,  it  may  be  effectually  coun- 
teracted by  a  stout  adhesive  strip,  extending  from  the  chin  along  the  lower 
part  of  the  face  to  the  side  of  the  occiput.  • 

The  annexed  cuts,  figs.  347,  348,  represent  the  bandages  of  Gibson  and 
Barton,  so  much  employed  in  this  country.  Their  mode  of  application  will 
readily  be  perceived  by  an  examination  of  the  drawings. 


Fig.  347. 


Fig.  348. 


Gibson's  jaw  baDdage. 


Barton's  jaw  bandage. 


When  there  is  no  displacement  of  the  fracture,  as  sometimes,  though  rarely, 
happens,  an  equally  simple,  but  less  efficient,  contrivance  will  answer  the 


Fig.  349. 


Fig.  350. 


Pasteboard  compress. 

purpose,  as  a  pasteboard  mould;  fig."  349, 
and  a  four-tailed  bandage.  The  centre  of 
the  bandage  being  applied  to  the  chin,  the 
posterior  tails  are  pinned  to  the  front,  and. 
the  anterior  to  the  back  of  the  patient's  night- 
cap. I  had  recently  under  my  charge  a  case 
of  fracture  of  this  bone,  unattended  with  dis- 
placement, where  a  rapid  and  perfect  cure 
was  effected  without  any  dressing  at  all. 

Professor  Hamilton,  in  the  treatment  of  fracture  of  this  bone,  employs  an 
apparatus  consisting  of  three  straps,  one  of  which,  composed  of  firm  leather, 
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extends  around  the  jaw  and  head  in  the  direction  of  the  coronal  suture,  while 
the  other  two,  made  of  strong  linen-webbing,  pass  horizontally  around  the 
head,-  above  the  ear,  the  anterior  being  buckled  to  the  forepart,  and  the  pos- 
terior to  the  backpart  of  the  vertical  one.  -The  great  advantage  of  this  con- 
trivance, which  is  represented  in'fig.  S50,  is  the  strong  support  it  gives  to 
the  parts,  thus  effectually  preventing  displacement  of  the  ends  of  the  frag- 
ments. 

It  was  formerly  customary,  in  bandaging  fractures  of  the  lower  jaw,  to  fill 
np  any  irregularities  that  might  exist  between  the  two  rows  of  teeth  by  the 
interposition  of  pieces  of  cork*;  but  the  practice,  if  I  mistake  not,  is  no  longer 
pursued  by  the  scientific  surgeon  ;  and  yet  it  is  easy  to  conceive  of  a  case 
where,  in  consequence  of  the  loss  of  all  the  incisor;  cuspid,  and  bicuspid  teeth, 
ahd  the«retentiou  of  some  of  the  molar,  some  artificial  support  might  become 
necessary  for  the  proper  maintenance  of  the  fragments.  In  such  a  case  the 
services  of  a  skilful  dentist  should  be  called  into  requisition. 

In  fracture  of  the  neck  or  condyle  of  the  jaw,  the  maintenance  of  the 
redaction  is  always  peculiarly  difficult,  on  account  of  the  action  of  the  external 
pterygoid  muscle.  The  most  effective  means  of  counteracting  this  disposition 
is  to  confine  a  thick,  graduated  compress  behind  the  angle  of  the  bone,  the 
treatment  being  in  other  respects  the  same  as  in  fracture  of  the  body  of  the 
jaw.  • 

When  the  fracture  is  comminuted,  it  will  sometimes  be  found  exceedingly 
difficult,  if  not  impossible,  despite  our  best  directed  efforts,  to  keep  the 
fragments  on  a  level  with  each  other,  such  being  their  constant  tendency  to 
displacement.  To  rectify  this  tendency,  it  may  be  necessary  to  connect  the 
contiguous  teeth  of  the  adjoining  pieces  with  delicate  silver  wire  ;  or,  what 
is  better,  because  more  efficient,  some  of  the  teeth  may  be  secured  to  a  thin 
silver  plate,  interposed  between  them  and  the  cheeks. 

Wounds,  contusions,  and  hemorrhage,  complicating  these  fractures,  are 
managed  upon  general  principles  ;  inflammation  is  combated  by  the  usual 
antiphlogistics  ;  loosened  teeth  and  necrosed  pieces  of  bone  are  removed  as 
soon  as  they  are  detached ;  and  the  parts  are  kept  steadily  at  rest,  renewal 
of  displacement  being  guarded  against  by  the  most  sedulous  attention  both 
of  the  patient  and  the  surgeon.  The  food  should  consist  of  slops,  as  grated 
cracker  and  milk,  broths,  gruel,  and  similar  articles,  and  should  be  introduced 
into  the  mouth  with  a  small  spoon.  The  custom  which  formerly  prevailed  of 
conveying  nourishment  into  the  stomach  by  means  of  a  tube  carried  along 
the  nose,  has  become  obsolete,  as  well  as  the  stiW  more  reprehensible  practice 
of  extracting  dne  of  the  front  teeth,  to  afford  room  for  feeding  the  patient. 
After  the  case  has  advanced  for  several  weeks,  a  semi-solid,  farinaceous  diet 
may  be  allowed. 

FRACTURES  OF  THE  HYOID  BONE. 

Fracture  of  the  hyoid  bone  is  extremely  rare.  Tbe  cause  of  this  immunity 
•  is  to  be  found  in  the  great  mobility  of  this  bone,  and  in  the  protection  which 
it  receives  from  the  lower  jaw.  The  accident  is  usually  occasioned  by  falls 
or  blows,  or  by  the  pressure  of  the  thumb  and  fingers  in  attempts  at  choking. 
An  instance  is  mentioned  where  it  was  produced  by  muscular  action,  the 
patient  having  fallen  violently  backVvards  upon  his  head.  Persons  who  com- 
mit suicide  by  hanging  occasionally  break  this  bone  with  the  rope.  The 
fracture  is  generally  seated  in  the  large  horns  of  the  bone,  sometimes  in  both, 
at  other  times  only  in  one.  It  is  liable  to  be  complicated  with  injury  of  the 
larynx  lower  jaw,  and  other  parts,  the  skin  being  usually  bruised  and  dis- 
colored The  patient  is  unable  to  swallow,  to  articulate  distinctly,  and  to 
move  his  tongue   except  in  the  most  limited  degree,  and  then  not  without 
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great  suffering,  and,  perhaps,  a  sense  of  suffocation.  Crepitation  is  generally 
sufficiently  evident,  especially  during  deglutition  and  when  the  index  Bnger 
is  placed  in  the  throat  in  contact  with  the  smaller  fragments,  the  correspond- 
ing finger  resting  upon  the  neck.  The  pain  is  very  acute,  and  is  aggravated 
by  the  slightest  motion.  Sometimes  the  patient  is  conscious  of  a  peculiar 
crushing  sound  at  the  moment  t)f  the  accident.  Occasionally  theue  is  lacera- 
tion of  the  mucous  membrane  of  the  fauces,  followed  by  pretty  copious  hemor- 
rhage, as  in  the  interesting  case  reported  by  Professor  Wood,  of  Cincinnati. 

Fracture  of  the  hyoid  bone,  although  not  in  itself  necessarily  dangerous  to 
life,  often  becomes  so  in  Consequence  of  its  complications;  but,  even  in  the 
most  simple  eases,  it  is  generally  exceedingly  troublesome  on  account  of  the 
great  mobility  of  the  fragments,  and  the  tendency  in  the  supervening  inflam- 
mation to  be  followed  by  severe  swelling.  Occasionally  abscesses  form,  tire 
detached  piece  becomes  necrosed,  and  the  neck  is  pierced  with  fistulous 
orifices,  which  are  slow  in  healing.  The  accident  has  hitherto  been  noticed 
chiefly  in- aged  subjects,  probably  on  account  of  the  great  brittle^ess  of  the 
bone  at  this  period  of  life. 

In  the  treatment  of  this  fracture,  attention  must  be  paid  to  the  position  of 
the  head,  which  should  be  inclined  forward,  and  maintained  in  a  state  of  the 
utmost  quietude,  by  an  appropriate  bandage  secured  around  the  chest.  If 
there  be  much  displacement,  readjustment  should  be  attempted  by  means  of 
the  -finger  in  the  throat  While  counter-pressure  is  made  externally.  Perfect 
silence  should  be  enjoined.  If  there  be  much  pain  and  swelling,  leeches 
should  be  applied  to  the  neck,  followed  by  saturnine  and  anodyne  fomenta- 
tions ;  the  bowels  should  be  freely  evacuated  by  stimulating  injections,  and 
fever  should  be  combated,  if  necessary,  by  bleeding  at  the  arm.  For  the  first 
few  days,  the  patient  should  abstain  as  much  as  possible  from  food  and  drink; 
at  alf  events,  he  should  take  no  more  than  what  is  just  sufficient  to  sustain 
life.  If  he  cannot  swallow,  a  stomach  tube  must  be  used,  but,- in  general, 
this  will  not  be  necessary.  After  the  swelling  of  the  neck  has  measurably 
subsided,  an  attempt  should  be  made  to  keep  the  fragments  in  place  by  a 
compress  and  adhesive  strips,  though  little,  it  must  be  confessed,  is  to  be 
'expected  from  such  a  course.  If  any  portion  of  the  bone  becomes  necrosed, 
an  early  opportunity  is  sought  to  extract  it.  In  ordinary  cases,  the  fracture 
will  unite  in  from  six  to  eisrht  weeks. 


.   FRACTURES  OF  THE  LARYNX. 

The  cartilages  of  the  larynx  may  be  broken  by  external  violence,  as  a  blow, 
the  kick  of  a  horse,  or  the  pressure  of  the  thumb  and  fingers.  The  accident 
is  most  liable  to  happen  in  elderly  subjects,  after  the  partial  ossification  of 
these  bodies,  and. the  one  which  is  most  apt  to  suffer  is  the  thyroid.  The 
fracture  may  be  simple,  comminuted,  or  complicated.  The  only  reliable 
diagnostic  symptoms  are  crepitation^  displacement  of  the  fragments,  and  pre- 
ternatural mobility.  The  cbmmon -accompaniments  are  difficulty  of  articu- 
lation, breathing,  and  deglutition,  loss  of  voice,  cough,  hemorrhage,  and 
probably  also  emphysema,  from  an  escape  of  air  into  the  surrounding  cellular 
tissue. 

Most  of  the  Cases  of  this  accident  prove  fatal,  either  soon  after  its  occur- 
rence from-  suffocation,  or  more  or  less  remotely  from  the  effects  of  inflam- 
mation. 

Fractures  of  the  laryngeal  cartilages,  unless,  attended  with  serious  displace- 
ment, require  little  else  than  the  ordinary  antiphlogistic  measures,  with  per- 
fect quietude  of  the  head  and  neck.  When  there  is  extensive  separation  of 
the  fragments,  interfering  with  respiration,  laryngotomy  may  be  required, 
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both  to  afford  an  opportunity  to  readjust  the  broken  pieces,  and  to  prevent 
death  by  suffocation. 

FRACTURES  OF  THE  CLAVICLE. 

The  clavicle,  owing  to»the  delicacy  of  its  structure,  its  exposed  situation 
at  the  lop  of  the  chest,  and  its  connection  with  the  shoulder  and  arm,  is 
extremely  liable  to  break.  Of  2358  cases  of  fractures  of  different  pieces  of 
the  skeleton,  referred  to  by  Malgaigne,  228  occurred  in  this  bone,  and  of 
this  number  nearly  three-fourths  were  observed  in  the  male,  thus  showing  a 
remarkable  disparity  in  regard  to  the  relative  frequency  of  the  lesion  in  the 
two  sexes.  The  accident  is  not  peculiar  to  any  particular  period  of  life  ;  I 
have  witnessed  it  in  a  child  under  six  months  of  age  ;  and  Dr.  W.  Keller,  of. 
this  city,  showed  me  a  case  last  winter  in  which,  it  took  place  in  the  foetus  in 
the  womb,  in  consequence  of  a  fall  of  the  mother  upon  the  wheel'of  a  carriage, 
at  the  eighteenth  week  of  gestation.  The  child,  at  the  time  of  my  examina- 
tion, was  several  months  old,  and  the  seat  of  the  fracture,  which  had  involved 
the  right  clavicle,  near  its  middle,  was  indicated  by  a  marked  forward  angular 
projection  of  the  ends  of  the  fragments,  which,  however,  were  firmly  united, 
the  consolidation  having  been  completed  before  birth.  A  similar  case  was 
lately  shown  me  by  Dr.  .William  B.  Atkinson,  the  fracture  having  been  pro- 
duced by  a  blow  from  a  door  upon  the  abdomen  when  the  mother  was  gone  . 
seven  months  in  pregnancy. 

Fractures  of  this  bone  may  be  simple)  compound,  or  comminuted.;  unila- 
teral or  bilateral ;  transverse  or  oblique  ;  partial  or  complete.  A  transverse 
fracture  of  the  clavicle  is  among  the  rarest  of  accidents  ;  as  for  myself,  I  have 
never  met  with  an  instance  of  it,  either  in  the  living  subject,  or  in  any  of  the 
specimens  in  our  museums.  .  The  bone  nearly  always  gives  way  obliquely, 
the  ends  of  the  fragments  being  generally  rather  long  and  sharp,  and  often 
distinctly  serrated.  When  very  sharp,  they  sometimes  project  through  the 
skin,  or,  at  all  events,  press  against  it  with  so  much  force  as  to  cause  severe 
uneasiness,  and  great  difficulty  in  maintaining  apposition.  It  is  very  uncom- 
mon for  the  bone  to  break  at  several  points ;  such  an  accident,  in  fact,  can 
only  happen  from  the  application  of  direct  force.  Simultaneous  fracture  of 
both  clavicles  has  been  observed  only  in  a  few  instances.  "I  have  two  clavicles 
in  my  possession,  from  the  same  subject,  which  ^ere  both  broken  at  the  same 
point,  but  whether  at  the  same  time,  I  am  unable  to  say. 

The  seat  of  fracture  is  usually  at  or  near  the  middle  of  the  bone,  where  it 
is.' thinnest  and  weakest.     Of  twelve   preparations  now  before  me,  it  is  in 
eight  about  this  point ;  in  three  it  is  towards  the  acromial  extremity,  and  in 
one  towards' the  sternal.     Fracture  of  either  end  is,  I  suppose,  very  uncom- 
mon, as  I  have  never  met  with  an  instance,  either  during  life  or  after  death. 

Great  displacement  generally  attends  fractures  of  the  clavicle^  as  shown  in 
fig.  351 ;  .now  and  then,  however,  we  see  cases  where  the  broken  ends  main- 
Fig.  351. 


Fracture  of  the  clavicle. 


tain  their  natural  relations,  as  I  have  myself  noticed  in  two  instances.     Such 
an  event  can  only  occur  when  the  fracture  is  incomplete,  as  sometimes  hap- 


970 


DISEASES    OF    THE    BONES    AND    THEIR    APPENDAGES. 


Complete  oblique  fracture,  near  the  middle  of 
the  clavicle. 


pens  iu  children,  or  when  the  periosteum  is  only  partially  divided,  and  the 
patient  has  taken  care  not  to  permit  any  dragging  of  the  shoulder.     As  8 
general  rule,  the  outer  fragment  will  he  found  to  be  drawn  downwards,  for-* 
tvards,  and  inwards,  by  the  weight  of  the  limb  and  by  the  action  of  the  deltoid, 

small  pectoral",  and  subclavian  muscles  ; 
the  inner,  on  the  contrary,  is  usually 
somewhat  raised,  by  the  sterno-cleido- 
mastoid,  but  not  nearly  as  much  so  as 
its  extraordinary  prominence  would  seem 
to  indicate,  its  tendency  to  displacement 
in  that  direction  being  pretty  effectually 
counteracted  by  the  great  pectoral  mus- 
cle and  the  costo-clavicular  ligament. 
These  appearances  are  well  seen  in  fig. 
352.  In  fracture  of  the  extremities  of 
the  clavicle,  frhe  loss  of  apposition  is 
usually  very  slight,  its  occurrence  being 
prevented  by  the  manner  in  which  the 
bone  is  attached  to  the  scapula  and  the 
sternum.  In  comminuted  fracture,  the 
displacement  is  sometimes  so  great  as  to 
render  reposition  impracticable,  the  mid- 
dle fragment  being  occasionally  tilted  perpendicularly  up. 

The'  accident  is  generally  caused  by  indirect  violence,  as  a  fall  upon  the 
shoulder,  in- which  the  sternal  extremity  of  the  bone  is  impelled*  by  the  weight 
of  the  body,  at  the  same  time  that  the  acromial  end  is  thrust  forcibly  in  tlie 
opposite  direction  by  the  object  struck  against.  Not  unfrequently,  however, 
it  occurs  from  direct  injury,  as  a  blow  or  fall.  In  one  instance  I  knew  it  to 
be  produced  by  the  kick  of  a  gun,  in  shooting  at  a  flock  of  pigeons.  Child- 
ren often  break  their  collar  bones  by  tumbling  out  of  bed,  or  rolling  down  a 
flight  of  stairs.  When  both  clavicles  are  broken,  one  generally  gives  way  by 
indirect,  and  the  other,  immediately  after,  by  direct  force. 

The  symptoms  of  fracture  of  the  clavicle  are  generally  well  marked.  The 
shoulder  has  a  singularly  sunken  appearance,  being  drawn  downwards,  for- 
wards, and  inwards  by  the  weight  of  the  limb  and  the  .action  of  the  muscles, 
especially  the  deltoid  and  small  pectoral ;  the  head  and  trunk  are  inclined 
towards  the  injured  side;  there  is  impossibility  of  rotating  the  arm,  or  of 
carrying  the  hand  to  the  face  ;  and  the  patient  commonly  supports  the  elbow 
in  order  to  take  off  the  weight  of  the  limb  from  the  broken  bone.  Upon  exa- 
mination, the  seat  of  the  fracture  is  generally  readily  discovered  by  the  eye, 
the  deformity  being  nearly  always  extremely  conspicuous ;  and  the  finger,  as 
it  traces  theoutline.of  the  bone,  cannot  fail  to  detect  any  existing-irregularity. '• 
Crepitation  is  elicited  by  taking  hold  of  the  elbow  and  pushing  the  arm  up- 
wards,, outwards,  and  backwards,  in  a  direction  opposite  to  that  of  the  dis- 
placement. The  same  procedure  will  serve  to  efface  the  deformity,  which, 
however,  will  be  instantly  reproduced  upon  the  removal  of  the  restraint.  When 
the  fracture  is  imperfect,  or  unattended  with  displacemeHt,  the  diagnosis  can 
only  be  established,  as  a  general  rule,  by  a  careful  digital  examination,  aided 
by  the  alternate  elevation  and  depression  of  the  shoulder. 

Although,  in  general,  the  patient  is  unable,  in  fracture  of  the  clavicle,  to 
carry  his  hand  to  the  head,  yet  I  have  met  with  some  very  striking  exceptions 
to  this  rule,  both  in  children  and  adults.'  In  a  man,  aged  forty;  whom  I  saw 
a  few  years  ago  with  Dr.  Dennis  O'Reilly,  the  patient  could  execute  this 
movement  with  quite  as  much  .facility  as  with  the  other  limb.  He  could  even 
swing  it  about  without  any  pain  or  inconvenience.  The  fracture,  caused  by  a 
fall  on  the  edge  of  a  doorstep,  was  situated  towards  the  acromial  extremity 
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of  the 'bone,  and  was  attended  with  marked  displacement:  Children,  accord- 
ing to  my  observation,  are  more  subject  to  this  anomaly  than  grown  persons. 
My  experience  is  that  fractures  of  the  clavicle  are  seldom  cured  without' 
more  or  less  deformity,  whatever  pains  may  be  taken  to  accomplish  the  ob- 
ject. In  some  of  my  cases  I  have  found  it  impossible,  despite  all  the  efforts 
I  could  command,  to  effect  accurate  restoration  of  the  ends  of  the  fragments. 
This  difficulty  will,  I  think,  be  most  likely  to  occur  when  the  fracture  is  seated 
at  or  towards  the  acromial  extremity  of' the"  bone,  in  which  event  the  outer 
fraghjent  is  frequently,  if  not  generally,  thrown  backwards  in  such  a  manner 
as  to  render  it  almost  impossible  to  bring  it  to  its  natural  position'.  From 
the  cases  that  I  have  seen  of  this  fracture,  as  treated  by  other  surgeons,  and 
'from  the  numerous  specimens  of  it  to  be  found  in  our  museums,  I  am  satisfied  . 
that  a  cure  without  deformity  is  a  very  uncommon  result.  It  is  gratifying, 
however,  to  know  that  deformity,  even  .when  considerable,-  does  not,  as  a 
general  rule,  at  all  impair  the  usefulness  of  the  limb.  Union  will,  of  course, 
be  materially  retarded,  but  in  time  nature  will  succeed  in  rounding  off  the 
ends  of  the  fragments,  and  in  connecting  them  firmly  together,  either  by  an 
osseous  clasp  or  a  kind  of  bridge.  When  union  fails  to  occur,  the  power  of 
the  arm  is  always  weakened.  In  ordinary  cases,  consolidation  takes  place, 
in, the  adult,  in  about  five  weeks,  and  in  children,  in  eighteen  or  twenty  days. 
In  the  reduction  of  fracture  of  the  clavicle,  all  that  is  generally  necessary 
is,  to  take  hold  of  the  elbow  and  to  carry  the  arm  upwards,  outwards,  and 
backwards,  a  procedure  which  rarely  fails  to  effect  approximation  of  the  ends 
of  the  fragments.  If  anything  more  is  required,  the  fingers  may  be  passed 
along  the  broken  bone,  so  as  to  assist  in  moulding  the  parts  into  proper 
shape.  During  the  treatment  the  indication  is  to  maintain  the  shoulder  in 
the  position  here  adverted  to  ;  and  for  this  purpose  it  will  be  necessary  to 
support  the  limb  in  such  a  manner  as  to  bring  the  elbow  against  the  antero- 
lateral aspect  of  the  chest,  while  the  forearm  rests  against  the  front,  the  fin- 
'  gers  lying  across  the  opposite  clavicle.  To  confine  them  in  this  position, 
.  the  best  dressing  is  a  number  of  adhesive  strips,  of  appropriate  Jength,  to 
reach  around  the  limb  and  shoulders,  so  as  to  .form,  in  the  first  place,  a  kind 
of  immovable  sling,  and,  secondly,  to  secure  the  arm  to  the  side  of  the  trunk. 
When  this  dressing,  which  is  more  easily  applied  than  described,  is  carefully 
put  on,  it  answers  the  object  much  better  than  any  of  the  numerous  contriv- 
ances that  have  ever  been  invented  for  the  cure  of  this  fracture.  The  strips, 
which  should  be  from  an  inch  and  a  half  to  two  inches  in  width,  may  be  so 
arranged  as  to  make  a "certain  degree  of  pressure,  through  the  medium  of  a 
compress,  directly  upon  the  seat,  of  the  fracture,  or,  if  this  be  deemed  unne- 
cessary,'the  seat.of  fracture  maybe  kept  under  constant  surveillance  by  letting 
it  remain  uncovered.  The  dressing,  if  properly  applied,  need  not  be  renewed 
oftener  than  once  or  twice  during  the  treatment,  if,  indeed,  at  all.  If  the 
patient  be  an"  adult,  and  the  skin  be  covered  with  hair,  the  surface  should  be 
previously  shaved.  When  there  is  a  tendency  on  the  part  of  the  shoulder  to 
sink  forwards  and  inwards,  it  should  be  counteracted  by  a  wedge-shaped  pad 
in  the  axilla,  the  large  extremity  being  directed  upwards,  and  confined  by 
suitable  tapes  to  the  .  opposite  shoulder.  In  general,  however,  I  have  not 
found  it  necessary  to  resort  to  such  an  expedient. 

Next  to  the  adhesive  strip  dressing,  which  I  have  used  and  recommended 
for  some  years  past,  in  the  treatment  of  fractured  clavicle,  I  prefer  a  very 


ferent  turns  of  the  bandage  should  be  secured  to  each  other  by  a  large  num- 
ber of  nins  which  thus  serve  to  keep  them  effectually  in  place.  I  seldom  use 
less  than  from  thirty  to  forty,  and  I  find  that,  when  this  is  done,  the  bandage 
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may  be  worn  with  great  advantage  for  several  successive  weeks,  without  the 
slightest  derangement.  In  warm  weather,  however,  it  should  be  removed  at 
least  as  often  as  every  ten  days  for  the  sake  of  cleanliness,  especially  if  the 
patient  perspire  much. 

An  ingenious  apparatus  for  the  treatment  of. fracture  of  the  clavicle  has 
been  devised  by  Dr.  R.  J.  Levi's,  of  this  city,  which,  combining  most  of  the 
principles  of  that  of  Dr.  Fox,  so  long  and  so  extensively  used  in  this  country,' 
commends  itself  by  its  simplicity,  lightness,  efficiency,  and  cheapness.  It  con- 
sists of  a  short,  firm,  axillary  pad,  supported  by  two  straps  which  are  buckled 
to  a  broad  supporting  band.  From  the  front  of  this  band,  which  crosses  the 
upper  part  of  the  back/and  descends  on  the  anterior  portion  of  the  chest, 
giving  a  firm  surface  of  support,  is  suspended  a  sling  in  which  the  elbow  is 
sustained.  On  the  back  of  the.  sling,  behind  the  elbow,  is  fastened  a  strap 
which  crosses  the  back  obliquely,  and  coming  in  front  on  the  sound  side,  .is 
buckled  to  the  front  end  of  the  supporting  band. 

In  adjusting  the  apparatus,  the  pad  is  first  placed  in  the  axilla  by  passing 
the  arm  through  the  opening  between  the  straps  above  the  pad.'  The  wide 
band  js  then  thrown  across  the  shoulders,  the  elbow  placed  in  the  sling,  and 
the  long  strap  attached  to  the  back  of  the  sling  carried  across  the  back  and 
finally  buckled  at  its  front  attachment  to  the  wide  supporting  band. 

In  removing  the  apparatus  from-  the  patient,  it  is  only  requisite  to  loosen 
the  front  attachment  of  the  latter  strap,  which  will  allow  the  sling  to  drop 
from  the 'elbow. 

The  extra  buckle^  which  is  noticed  at  the  front  end  of  the  wide  supporting 
band,  comes  into  use  when  the  apparatuses  reversed  for  the  opposite  shoulder.  , 

The  apparatus  of  Dr.  Levis  may  be  made  of  any  strong  material,  as  drill- 
ing, webbing,  or  soft  leather,  and  its  different  pieces  may  be  attached  together 
with  buckles,-  or,  if  more  convenient,  with  buttons,  or  tapes.  Fig.  353  ex- 
hibits the  various  parts  of  the  apparatus,  .and  fig.  254  a  front  view  of  its 
application. 


Fig.  353. 


Fig.  354. 


Levis's  apparatus. 


The  French  surgeons  were  formerly  much  in  the  habit  of  using  the  stellate 
or  figure-of-8  bandage,  represented  in  fig.  355.     It  consists  of  a  wedge-shaped 
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pad  and  a -long  roller,  carried  alternately  round  each  shoulder,  after  which 
the  arm  and  forearm  are  secured  to  the  side  and  front  or  the  chest  in -the 
usual  manner.  The  bandage  of  Desault,  once,  so  much  emploved  in  this 
country,  has  fallen  into  deserved  neglect.  Boyer's  apparatus  for" fracture  of 
the  clavicle  is  represented  in  fig.  356. 


Fig.  355. 


Fig.  356. 


Figtire-of-S  bandage. 


Boyer's  apparatus. 


Fig.  357. 


Dr.  Dugas,  of  Georgia,  is  in  the  habit  of  treating  fractures  of  this  bone 
without  a. pad,  simply  with  a  triangular  piece  of  thick,  unbleached  muslin, 
to  each  angle  of  which  is  attached  a  band- 
age from  three  to  four  yards  in  •  length 
by  three  inches  in  width.  The  apparatus, 
which  is  described  at  length  in  the  Southern 
Medical  and  Surgical  Journal  for  1852,  is 
applied  in  such  a  manner  as  to  form  a  sling 
for  the  elbow  and  forearm,-  at  the  same  time 
that  the  arm  is  firmly  secured  to  the  side. 

When  both  clavicles  are  simultaneously 
fractured,  the  treatment  should  be  con- 
ducted upon  the  same  general  principles  as 
when  one  of  these  bones  alone  is  broken. 
Some  of  our  practitioners  have  derived  im- 
portant aid,  under  such  circumstances,  from 
the  use  of  a  yoke,  invented  by  Dr.  Huutofi, 
the  end  of  the  splint  being  furnished  with 
holes,  and  allowed  to  project  several  inches 
beyond  the  shoulders,  thus  affording  excel- 
lent points  of  support  for  the  tapes  of  Fox's 
apparatus.  The  annexed  drawing,  fig.  357, 
rem-esents  this  apparatus  as  modified  by 
Day. 


Hiinton's  "  yoke  splint,"  modified  by  Day. 
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Fig.  378. 


FRACTURES  OF  THE  SCAPULA. 

Fractures  of  the  scapula  are  extremely  uncommon.  Of  1,002  cases  of  frac- 
tures of  different  pieces  of  the  skeleton,  treated  at  the  Middlesex  Hospital, 
London,  only  18,  according  to  Lonsdale,  occurred  in  the  shoulder-blade.  At 
the  Hotel-Dieii,  at  Paris,  the  scapula,  m  2,358  cases,  was  broken  only  in  4. 
On  the  contrary,  a  remarkable  disproportion  of  such  cases  sometimes  occurs 
in  the  hands  of  particular  surgeons.  Thus,  Dr.  Dugas  has  met  with  four  cases 
of  this  accident,  and  Dr.  Bulloch,. of  Savannah,  with  not  less  than  six, 
although  neither  has  seen  an  unusual  'number  of  other  fractures.  The  in- 
jury may  show  itself  in  various  forms  and  directions,  and  may  occupy  either 
of  the  two  processes  of  the  scapula,  its  neck,  ite  body,  or  its  inferior  angle. 

<x.  The  acromion  process ,  fig.  358, 'being  the  most  exposed  portion  of  the 
scapula,  is  more  frequently  broken  than  any  other  part  of  this  bone,  the  ac- 
cident being  usually  caused  by  a  blow  upon  the  top 
of  the  shoulder,  or  by  violence  applied  directly  to 
the  process  itself.  It  may  atso  be  produced  by 
force  transmitted  along  the  humerus  by  a  fall  upon 
the  elbow  or  palm  of  the  hand.  There  is  reason 
to  believe  that  what  is  sometimes  regarded  as  a  frac- 
ture of  this  process  is  nothing  but  a  separation  of 
its  epiphysis,  which  frequently  fails  to  coalesce  with 
the  rest  of  the  bone  until  late  in  life.  I  have  seen 
quite  a  uumber  of  examples  of  this  kind,  and  there 
is  not  a  cabinet,  however  small,  that  does  not  fur- 
nish similar  proofs.  The  osseous  consolidation  is 
occasionally  postponed  until  after  the  age  of  forty. 
The  fracture  is -generally  somewhat  oblique,  and 
its  signs  are  so  peculiar  as  to  be  characteristic. 
The  natural  rotundity  of  the  shoulder  is  destroyed  ; 
the  outer  fragment  is  drawn  down  by  the  weight 
of  the  arm,  which  hangs  motionless  by  the  side  of 
the  body ;  the  head  of  the  humerus  can  be  felt  in  the  axilla  ;  there  is  a  de- 
pression at  the  situation  of  the  fracture  ;  the  distance  between  the  shoulder 
and-the  top  of  the  sternum  is  diminished  ;  and  a  distinct  crepitus  may  be 
detected  on  pushing  up  the  arm  in  contact  with  the  displaced  fragment.  In 
addition  to  these  symptoms  there  is  acute  pain  at  the  seat  of  the  injury  ;  the 
limb  cannot  be  raised, by  its  own  efforts;  and  the  patient  inclines  his  head 
towards  the  affected  side,  and  supports  the  forearm  as  in  fracture  of  the  cla- 
vicle. 

Fracture  of  the  acromion  process  is  distinguished  from  dislocation  of  the  • 
humerus  into  the  axilla  by  the  circumstance  that,  in  the  former,  the  limb  is 
movable,  but  fixed  in  the  latter;  that  the  signs'*of  the  accident  are  easily 
effaced  by  elevating  the  arm,  but  immediately  recur  when  the  surgeon  lets  go 
his  hold,  whereas,  in  .dislocation,  the  reduction  always* requires  a  certain  de- 
gree of*  force,  and  does  not  relapse  when  it  has  been  effected ;  in  the  former, 
moreover,  there  is  osnally-crepitus,  but  not  in  the  latter.  In  tracing  the 
spine  of  the  scapula,  the  finger,  as  it  approaches  the  acromion  process,  will 
sink  down  if  there  be  fracture,  whereas  the  spine  will  be  unusually  prominent 
if  there  be  dislocation. 

The  union  is  usually  ligamentous  instead  of  osseous,  owing  to  the  difficulty 
which  is  experienced*  in  preserving  the  contact  of  the  fragments.  This  Oc- 
currence will  be  more  likely  to  happen  when  the  tip  of  the  acromion  is  broken 
off  than  when  the  fracture  is  seated  near  its  root. 

The  leading  indications  in  the  treatment  of  this  lesion  are,  firstf,  to  secure 


Fracture  of  the  acromion  pro- 
cess. 
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Fig.  359. 


Fracture  of  the  neck  of  the  scapula;  ac- 
cording'to  Sif-A.  Cooper. 


the  arm  and  forearm  firmly  to  the  antero-lateral  part  of  the  chest ;  and,  se- 
condly, to  raise  the  humerus  against  the  top  of  the  shoulder-joint,  so  that 
its  head  shall  serve  as  a  splint  for  the  broken  process.  For  this  purpose,  the 
same  bandage  is  used  as  for  fracture  of  the  clavicle,  but  the  axillary  pad 
is  dispensed  with,  lest  the  broken  piece  should  be  pushed  too  far  "outwards. 

b.  In  fracture  of  the  Meek  of  the  scapula,  fig.  359,  the  coracoid  process 
and  glenoid  cavity  are  detached  from  the  rest  of  the  bone  in  an  oblique  di- 
rection* The  accident-  is  one  of  great 
rarity,  so  much  so  that  many  surgeons 
have  doubted  the  possibility  of  its  occur- 
rence.. It  can  be  produced  only  by  great 
direct  violence,  though  one  case  is  known 
where  it  was  caused  by  muscular  con- 
traction in  a  young  lady,  in  the  act  of 
throwing  her  necklace  over  her  shoulder, 
the  bone  having  doubtless  been  exceed- 
ingly brittle  from  some  organic  defect. 
The  symptoms  are  always  well  marked. 
The  acromion  is  unusually  prominent,  the 
head  of  the  humerus  is  felt  in  the  axilla, 
the  shoulder  has  a  flattened  appearance, 
the  limb  is  lengthened,  the  coracoid  process 
is  thrown  down  below  the  clavicle,  between 
the  deltoid  and  pectoral' muscles,  severe 
pain  and  numbness  are  experienced  in  the 
axilla,  and  a  distinct  crepitus  is  perceived 
on  rotating  the  arm  upon  the  scapula. 
The  accident  bears,  at  first  sight,  consi- 
derable resemblance  to  dislocation  of  the  humerus  into  the  axilla;  but  from 
this  it  is  always  readily  distinguished  by  the  facility  with  which  the  parts  may 
be  restored  to  their  natural  situation,  by  the  immediate  return  of  the  symp- 
toms when  the  limb  is  left  to. itself,  and  by  the  existence  of  crepitus.  From 
fracture  of  the  neck  of  the  humerus* it  may  be  known  by  the  circumstance 
that,  in  the  latter,  the  shoulder  retains  its  rotundity,  and  that  the  limb,  instead 
of  being  lengthened,  is  shortened  ;  the  acromion  also  Is  much  less  prominent. 
.  in  two  cases  of  this  accident, Observed  by  Dr.  Dugas,  the  fracture,  pro- 
duced by  a  blow  upon  the  shoulder  from  a  falling  tree,  was  instantly  followed 
by  paralysis  of  the  limb  and  cessation  of  puliation  in  all  its  arferial  trunks  ;. 
a  consequence,  evidently,  of  injury  done  to  the  axillary  vessels  and  nerves. 
Treatment  having  been  neglected,  no  union  took  place,  and  the  arms  have 
never  regained  their  functions.  , 

This  fracture  is  retained  with  difficulty,  and  is  liable  to  be  followed  by  stiff- 
ness of  the  shoulder-joint,  atrophy  and  paralysis,  of  the  muscles  of  the  arm, 
and  other  disagreeable  symptoms.  It  is  managed  in  the.satne  manner  as 
fracture  of  the  clavicle,  a  pad  being  placed  in  the  axilla,  the  elbow  being 
kept  well  raised,  and  the  scapula  thoroughly  steadied  until  reunion  has  oc- 
curred. If  the  parts  are  much  contused,  leeches,  fomentations,  and  other 
antiphlogistics  may  be  required.  Passive  motion  should  be  instituted  at  the 
end  of  three  weeks,  and  renewed  every  few  days  afterwards.  Consolidation 
may  be  expected  in  two  months. 

It  is  not  improbable  that  the  edges  of  the  glenoid  cavity  may  occasionally 
be  broken  off,  either  by  direct  force,  or  in  consequence  of  the  sudden  and 
violent  propulsion  of  the  head  of  the  humerus.  It  is  remarkable,  however, 
that  the  existence  of  such  a  lesion  has  never  been  demonstrated  by  dissection. 
Is  it  not  likely  that  some  of  the  bad  forms  of  luxation  of  the  shoulder-joint, 
iu  which  the  reduction  is  maintained  wi'th  great  difficulty,  and  which  are  so 
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liable  to  terminate  in  permanent  anchylosis  and  ruin  of  the  articulation,  are 

Cases  of  this  description  ?     The  subject  is  worthy  of  greater  attention  than  it 

has  hitherto  received.     In  the  annexed  cut,  fig.  360, 

Fig.  360.  copied   from    Mr.    Fergusson,   the   fracture  extends 

through  the  glenoid  cavity. 

c.  The  coracoid  process  "is  sometimes  broken  in 
consequence  of  a  severe  fall  or  blow,  generally  a  short 
distance  from  its  tip,  the  fracture  being  usually  ac- 

Fig.  361.. 


Fracture  of  the  glenoid  cavity. 


Fracture  of  the  coracoid  process. 


companied  with  evident  contusion  of  the  soft  parts,  and  similar  lesion  of  the 
acromion,  clavicle,  or  humerus.  The  accident,  which  is  of  very  rare  occur- 
rence, is  characterized  by  inability  to  raise  and  adduct  the  arm,  by  preter- 
natural mobility,  by  depression  of  the  detached  fragment  by  the  conjoined 
.action  of  the  small  pectoral,  two-heade*d  flexor,  and  coraco-brachial  muscles, 
and  by  the  detection  of  crepitus  on  moving  the  arm  upon  the  shoulder,  the 
finger  being  placed  between  the  deltoid  and  great  pectoral  muscles.  The 
adjoiniug  sketch,  fig.  361,  taken  from  a  preparation  in  Professor  Neill's  col- 
lection, affords  an  illustration  of  a  weU-marked  specimen  of  fracture  of  the 
coracoid  process. 

The  treatment  consists  in  confining  the  arm  and  forearm  to -the  anterior 
part  of  the  chest  by  means  of  a  bandage  and  sling,  care  being  taken  to  keep 
the  elbow  well  raised,  so  as  to  fix  the  top1  of  the  scapula,  and  support  \he 
broken  part.  By  this  procedure,  the  pectoral  and  flexor  muscles  of  the  arm 
•  are  relaxed,  and  prevented  from  acting  injuriously  upon  the  tip  of  the  cora- 
coid process. 

Violent  inflammation,  occasionally.terminating  in  profuse  suppuration,  and 
even  in- death,  is  apt  to  follow  this  accident,  owing  to  injury  inflicted  upon 
the  pectoral  muscles  and  the  axillary  vessels,  nerves,  and  glands.  The  matter 
being  deep-seated,  has  great  difficulty  in  reaching  the  surface,  and  is,  there- 
fore, disposed \o  burrow  extensively  among  the  surrounding  structures.  The 
proper  remedy  is  an  early  and  free  incision  at  the  most  dependent,  portion  of 
the  abscess. 

d.  The  body  of  this  bone,  fig.  362,  rarely  suffers  from  fracture,  and  then 
only  from  great  direct  violence,  causing  at  the  same  time  serious  irijury  in 
the  soft  parts.  In  one  case,  recorded  by  a  foreign  writer,  the  accident  is 
said  to  have  been  produced  by  muscular  action.  The  fracture  exhibits  no 
regularity  in  regard  to  shape,  is  often  multiple,  and  is  rarely  attended  with 
displacement. 

FBacture  of  \he  body  of  this  bone  occasionally,  extends  through  its  spine, 
so  as  to  divide  it  into  two  nearly  equal  vertical  parts,  as.  in  a  case  which  I 
saw,  in  1860,  with  Dr.  Rohrer.  The  patient  was  a  strong  laboring  man, 
aged  thirty-seven,  who,  in  a  fall  from  a  scaffold,  struck  his  right  shoulder 
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Fig.  362. 


violently  against  the  corner  of  a  plank,  fracturing  the  scapula  through  its 
spine  and  body  near  its  centre.  Five  days  had  elapsed  when  I  made  my 
visit.  The  parts  were  then  much  swollen  and 
ecchymosed,  the  top  of  the  shoulder  was  de- 
pressed and  forced  forward,  and  there  was  a 
marked  irregularity  between  the  ends  of  the 
fragments,  the  outer  being  drawn  downward 
and  forward,  so  as  to  form  with  the  posterior 
a  kind  of  triangle,  thus  ^^ — "  *"--«o  w'ta 
distinct  crepitation  upon  the  slightest  motion. 
The  man  was  unable  to  put  his  hand  to  his 
head,  but  could  easily  touch  the  opposite  shoul- 
der. He  experienced  great  pain  at  the  time 
of  the  accident. 

To  steady  the  shoulder-blade,  which  is  the 
leading  indication  in  the  treatment  of  this  ac- 
cident, two  large,  narrow,  and  moderately  thick 
compresses  should  be  placed  along  its  axillary 
and  vertebral  borders,  and  confined  by  a  broad 
roller  carried  round  the  upper  part  of  the  trunk ; 
or,  instead  of  this,  they  may  be  secured  by  means 
of  large  adhesive  strips.  The  arm  and  fore- 
arm are  then  fasteued  to  the  anterior  part  of  the  chest,  as  in  fracture  of  the 
clavicle. 

In  the  case  above  described,  apposition  was  easily  maintained  by  a  modifi- 
cation of  Desault's  apparatus. 

e.  Fracture  of  the  inferior  angle  of  this  bone  is  occasionally  met  with ;  it 
is  marked  by  preternatural  mobility,  by  displacement  of  the  smaller  fragment 
by  the  action  of  the  great  serrated  muscle,  and  by  acute  pain  at  the  seat  of 
the  injury.  The  diagnosis  may  readily  be  established  by  fixing  the  top  of 
the  scapula  and  moving  the  lower  angle ;  if  they  follow  each  other,  it  will  be 
an  evidence  that  there  is  no  fracture,  and  conversely.  The  treatment  is  the 
same  as  in  fracture  of  the  body  of  the  bone. 


The  ordinary  situation  of  fracture  of 
the  body  of  the  scapula. 


FRACTURES  OF  THE  RIBS. 


The  central  ribs,  from  their  exposed  and  fixed  position,  are  much  more 
liable  to  be  broken  than  the  upper  and  lower ;  the  former  being  safely  pro- 
tected by  the  collar-bone,  the  scapula,  and  numerous  thick  and  strong  mus- 
cles, while  the  latter,  from  their  great  shortness  and  mobility,  can  readily 
glide  out  of  the  way  of  any  injury  that  might  otherwise  affect  their  integrity. 
However  this  may  be,  they  usually  yield  at  their  more  prominent  points,  in 
an  oblique  direction,  a  transverse  fracture  being  here,  as  elsewhere,  an  unu- 
sual occurrence.  The  accident  is  most  frequent  in  elderly  subjects,  children 
and  young  persons  seldom  suffering.  The  causes  are  twofold,  external  vio- 
lence and  inordinate  muscular  action.  The  first  produce  their  effect  either 
in  a  direct  or  an  indirect  manner;  most  commonly  in  the  former,  as  when  the 
ribs  are  struck  by  a  fall  or  blow,  or  when  the  body  is  traversed  by  the  wheel 
of  a  carriage.  In  the  second  case,  the  ribs,  being  impelled  by  forces  ope- 
rating upon  their  extremities,  break  at  or  near  their  middle,  as  when,  for 
example,  the  back  of  the  chest  is  pressed  against  a  wall  by  a  railroad  car. 
When  these  pieces  are  acted  upon  directly,  their  curvature  is  diminished ; 
but  increased  when  the  violence  is  applied  indirectly.  I  recently  attended 
an  old  lady  who  bad  the  eleventh  rib  of  the  left  side  fractured  by  her  grand- 
daughter a  stout  girl  of  fourteen,  by  throwing  her  arms  round  the  body,  in  a 
friendly  embrace,  on  going  to  bed.     In  1837,  a  number  of  persons  met  with 
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severe  injuries  of  this  kind,  by  being  severely  squeezed  in  a  crowd  in  the 
Champs  de  Mars,  in  Paris.  A  rib  has  occasionally  been  broken  by  mere 
muscular  contraction  in  the  act  of  coughing,  but  such  an  occurrence  is  unu- 
sual, and  implies  an  abnornal  condition  of  the  osseous  tissue. 

The  number  of  ribs  broken  at  any  one  time  is  variable.  The  largest  num- 
ber I  have  ever  met  with  was  eight;  sometimes,  however,  it  is  still  greater. 
In  a  specimen  in  my  collection,  from  the  body  of  a  woman,  aged  upwards  of 
seventy,  who  threw  herself  out  of  a  second  story  window,  there  are  not  less 
than  fifty-nine  fractures,  twenty-seven  on  the  right  side  and  thirty-two  on 
the  left. 

The  fracture  may  occur  simultaneously  upon  both  sides,  as  in  the  case  just 
mentioned;  and  it  may  be  either  simple,  or  complicated  with  other  injury,  as 
rupture  of  the  intercostal  artery,  wound  of  the  soft  parts,  and  laceration  of 
the  pleura  and  lung. 

A  fracture  of  the  more  superficial  ribs  is  often  easily  detected  simply  by 
placing  the  hand  upon  the  part  where  the  violence  is  supposed  to  have  been 
inflicted,  and  requesting  the  patient  to  cough.  The  bones  being  thus  obliged 
to  undergo  a  sudden  motion,  the  lesion,  if  it  exist,  will  be  almost  sure  to 
show  itself  by  the  occurrence  of  crepitation  and  preternatural  mobility.  If, 
however,  the  fracture  be  placed  under  cover  of  a  large  quantity  of  muscular 
and  fatty  matter,  as  it  will  be  in  certain  situations  in  robust  and  corpulent 
subjects,  the  surgeon  may  find  it  very  difficult,  if  not  impossible,  to  detect  it. 
Should  this  happen  to  be  the  case,  the  examination  should  be  repeated  again 
and  again,  until  the  diagnosis  is  satisfactorily  determined.  The  difficulty 
will  be  increased  if  only  one  rib  be  broken,  or  if  the  broken  bone  retain  its 
normal  position  ;  on  the  other  hand,  the  diagnosis  may  be  established  at  a 
glance  if  the  injury  be  extensive,  and  attended  with  marked  displacement,  as 
when  it  has  been  inflicted  by  a  fall,  or  by  the  kick  of  a  horse.  Finally,  the 
patient,  as  he  takes  a  deep  inspiration,  is  occasionally  sensible  of  a  peculiar 
cracking  noise  at  the  site  of  the  fracture. 

The  pain  which  attends  the  fracture  of  a  rib  is  generally  very  acute,  and, 
without  being  strictly  limited  to  the  seat  of  the  injury,  is  always  more  severe 
there  than  anywhere  else;  it  is  exasperated  by  the  respiratory  movements, 
and  is  commonly  so  violent  as  to  compel  the  patient  to  breathe  entirely  with 
the  aid  of  the  diaphragm.  Every  attempt  at  a  full  inspiration,  coughing,  or 
sneezing,  is  followed  by  exquisite  suffering.  In  very  aggravated  cases,  the 
pain  resembles  that  of  pleurisy,  and  is  accompanied  with  intense  thoracic 
oppression.  If  the  lung  has  been  wounded  by  a  spicule  of  bone,  or  the  pro- 
jecting end  of  the  broken  rib,  there  will  probably  be  spitting  of  blood,  if  not 
hemoptysis,  and,  perhaps,  also  emphysema.  In  the  latter  case,  the  air  may 
fill  the  cavity  of  the  chest,  causing  a  hollow  sound  on  percussion,  and  total 
extinction  of  the  respiratory  murmur,  attended  with  great  increase  of  dys- 
pnoea. Should  the  air  escape  into  the  subcutaneous  cellular  tissue,  as  when 
there  is  injury  of  the  costal  and  pulmonary  pleura?,  it  will  form  a  diffused 
tumor,  soft  and  crackling,  and  at  once  indicative  of  the  nature  of  the  case. 
More  or  less  copious  hemorrhage  will  be  present  when  there  has  been  lace- 
ration of  an  intercostal  artery,  the  blood  sometimes  passing  into  the  chest, 
but  more  generally  escaping  externally. 

The  ribs  being  firmly  connected  to  the  costal  cartilages  in  front,  and  to  the 
vertebras  behind,  it  is  impossible  for  them  to  undergo  any  shortening  when 
they  are  fractured,  or  for  the  ends  of  the  fragments  to  overlap  each  other,  as 
in  fracture  of  the  long  bones.  Derangement,  however,  may  take  place  in 
almost  any  other  direction,  although  the  angular  displacement  is  by  far  the 
most  common,  and  this  may  be  either  outwards  or  inwards,  figs.  363  and 
364,  according  to  the  manner  in  which  the  injury  was  inflicted,  the  latter 
being  usually  produced   by  direct  violence,  the   former  by  indirect.     It  is 
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seldom,  however,  that  more  than  one  end  of  the  bone  is  displaced  in  this 
direction  at  the  same  time.  The  Miitter  cabinet  contains  several  specimens 
in  which  one  of  the  fragments  projects  above  the  level  of  the  others. 

Fig.  363. 


Angular  displacement  outwards. 
Fig.  364. 


Angular  displacement  inwards. 

Fractures  of  the  ribs  are  not  always  devoid  of  danger,  eveu  when  they  are 
perfectly  simple,  or  apparently  free  from  all  complication.  Their  number 
may  be  so  great  as  to  cause  severe  shock,  or  such  an  amount  of  local  and 
constitutional  disturbance  as  to  produce  alarming  illness  and  even  death. 
The  danger  is  generally  greater,  all  other  things  being  equal,  in  fracture  of 
the  upper  ribs  than  in  fracture  of  the  middle  and  lower,  because  a  greater  degree 
of  violence  is  generally  required  to  produce  it.  A  fracture  complicated  with 
injury  of  the  lung  and  pleura  must  be  looked  upon  as  a  serious  occurrence, 
as  it  is  sure  to  be  followed  by  more  or  less  inflammation,  if  not  by  hemorrhage 
and  pneumothorax.  An  escape  of  air  beneath  the  skin  is  a  matter  of  no 
consequence,  except  as  indicating  serious  lesion  within  the  chest.  Hemor- 
rhage from  a  wound  in  an  intercostal  artery  is  usually  rather  troublesome  than 
dangerous. 

The  following  case,  which  fell  under  my  observation  in  August,  1854, 
strikingly  illustrates  the  danger  of  fracture  involving  a  number  of  ribs,  with- 
out any  very  serious  complication. 

Mrs.  Hall,  of  Monmouth,  Illinois,  a  tall,  slender  woman,  aged  fifty-four, 
fell  while  the  railroad  cars  were  in  the  act  of  running  off  the  track,  against 
the' top  of  one  of  the  seats,  breaking  eight  of  the  ribs  on  the  left  side.  The 
second   third   fourth  and  fifth  bones  were  fractured  in  front,  about  two  inches 
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and  a  half  from  their  cartilages,  while  the  eighth,  ninth,  tenth  and  eleventh, 
had  given  way  behind,  within  a  short  distance  of  the  spine.  There  was  no 
displacement  of  any  of  the  fragments,  excepting  the  posterior  one  of  the 
tenth  rib,  which  projected  slightly  inwards  towards  the  chest,  and  pierced 
the  pleura.  Excessive  pain,  dyspnoea,  crepitation,  and  preternatural  mobility, 
marked  the  accident.  The  cough  was  violent,  and  the  patient  was  unable  to 
lie  in  bed.  The  ordinary  treatment  was  pursued,  but  without  any  material 
benefit,  and  the  woman  died  at  the  end  of  the  fourth  day,  exhausted  by  her 
suffering.  The  left  side  of  the  chest  contained  about  three  ounces  of  coagu- 
lated blood,  evidently  furnished  by  the  wounded  pleura,  but  there  was  no 
sign  of  inflammation,  except  at  the  seat  of  the  upper  fracture,  where  the 
serous  membrane  was  a  little  roughened  by  lymph  and  slightly  ecchymosed. 
The  lung  was  free  from  disease.     The  other  organs  were  sound. 

Fracture  of  the  ribs,  without  complication  or  displacement,  is  best  ma- 
naged by  encircling  the  chest  with  a  broad  bandage,  drawn  sufficiently  tight 
to  compel  the  patient  to  perform  respiration  chiefly  by  the  diaphragm  ;  the 
intercostal  muscles,  and  consequently,  also,  the  ribs,  being  rendered  perfectly 
passive.  The  bandage  should  be  from  eight  to  ten  inches  in  width,  and  long 
enough  to  extend  at  least  twice  around  the  body.  The  ends  being  fastened 
by  two  pieces  of  tape,  a  scapulary  is  attached  to  prevent  the  cloth  from  slip- 
ping. Or,  instead  of  this,  the  chest  may  be  surrounded  with  broad  strips  of 
adhesive  plaster,  arranged  so  as  to  overlap  each  other  partially,  and  drawn 
with  sufficient  firmness  to  keep  it  perfectly  motionless.  Female  patients  may 
wear,  with  great  advantage,  their  usual  corsets,  a  triangular  piece  being  cut 
out  in  front  and  below  to  allow  due  play  to  the  diaphragm.  In  addition  to 
the  bandage,  I  usually  employ  a  thin,  flat  compress,  as  a  small  folded  napkin, 
to  give  greater  support  to  the  broken  bone. 

Similar  dressings  will  answer  when  there  is  outward  displacement  of  the 
fragments,  only  that  it  may  be  necessary  to  employ  a  somewhat  thicker  com- 
press ;  but  how  are  we  to  proceed  when  the  end  of  the  broken  bone  is  driven 
inwards  towards  the  chest,  perhaps  into  the  pleuritic  sac  and  the  lung? 
Should  it  be  let  alone,  or  ought  we  to  follow  the  practice  of  the  older  sur- 
geons, and  make  an  attempt  to  elevate  it  with  the  finger,  the  gimlet-screw, 
or  the  trephine  ?  It  is  evident  that  counter-pressure  by  means  of  thick 
compresses  applied  to  the  extremities  of  the  rib  can  be  of  no  use.  If  there 
be  a  wound,  it  might  be  easy  enough  to  insinuate  a  small  lever,  and  raise  the 
bone,  if  not  to  its  proper  level,  at  least  out  of  harm's  way.  As  for  myself, 
I  should  certainly  not  meddle  with  the  case,  even  if  the  depression  were  very 
considerable,  unless  the  symptoms  were  most  urgent,  and  not  then  until  I 
had  given  a  fair  trial  to  other  means,  as  the  bandage  and  ordinary  antiphlo- 
gistic^, especially  the  lancet  and  full  doses  of  anodynes.  If  relief  did  not 
soon  follow,  or  if  the  suffering,  instead  of  diminishing,  rapidly  increased,  and 
it  was  perfectly  obvious  from  the  violence  of  the  pain,  cough,  and  expectora- 
tion, that  a  piece  of  rib  had  been  forced  into  the  substance  of  the  lung,  I 
should  then,  I  think,  not  hesitate  to  make  an  attempt  to  raise  the  offending 
fragment,  or,  failing  in  this,  to  remove  it  altogether.  Cases  requiring  such 
heroic  measures  must  be  exceedingly  rare,  and  hardly  deserve  formal  mentiou 
in  a  work  of  this  kind. 

Wounds,  contusions,  and  hemorrhage,  consequent  upon  these  accidents, 
must  be  treated  upon  general  principles.  If  air  collect  within  the  chest  in 
sufficient  quantity  to  cause  excessive  respiratory  embarrassment,  it  should  be 
let  out  with  a  delicate  trocar,  introduced  through  a  valve-like  opening  in  the 
skin.  Pain  and  cough  are  relieved  in  the  usual  manner.  If  the  local  distress 
be  urgent,  leeches  may  be  used,  followed  by  the  application  of  a  large  opiate 
plaster.     The  patient  observes  the  semi-erect  posture  in  bed,  and  remains 
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within  doors  until  he  feels  that  he  can  exercise  with  impunity.    If  his  bandage 
become  insupportable,  he  must  not  lay  it  aside,  but  simply  slacken  it. 

The  annexed  drawing,  tig.  365,  affords  an  illustration  of  the  manner  in 
which  the  ribs  are  some- 


times tied  together  by  bony 
matter  after  fracture.  It 
was  taken  from  a  specimen 
in  my  collection. 

Cases  occasionally  occur 
where  the  rational  symp- 
toms of  fracture  of  the  ribs 
exist,  but  in  which  the  cha- 
racteristic signs  are  absent. 
Under  such  circumstances, 
the  rule  is  to  treat  the  pa- 
tient precisely  as  if  the 
bones  were  really  broken. 


Fig.  365. 


Fractured  ribs  united  by  osseous  matter. 


FRACTURES  OF  THE  COSTAL  CARTILAGES. 

Fracture  of  the  costal  cartilages  is  so  uncommon  that  a  long  time  elapsed 
before  surgeons  were  willing  to  believe  it  a  possible  occurrence.  That  it  does 
take  place,  however,  is  a  fact  fully  established  by  modern  observation  ;  and, 
what  is  remarkable,  experience  has  shown  that  it  is  not  always  necessary  for 
these  bodies  to  be  ossified  before  they  can  be  broken,  although  this  is  usually 
the  case.  The  accident  is  invariably  produced  by  external  violence,  either 
directly  or  indirectly  applied,  and  is  observed  chiefly  in  elderly  subjects.  The 
fracture  is  usually  single,  and  the  pieces  which  are  most  liable  to  suffer  are 
the  fifth,  sixth,  and  seventh,  owing  probably  to  their  great  length  and  to  their 
exposed  situation.  The  direction  of  the  fracture  is  commonly  somewhat 
oblique  ;  the  ends  of  the  fragments  often  overlap  each  other,  the  posterior 
passing  in  front  or  behind  the  anterior,  which,  from  its  connection  with  the 
sternum,  serves  as  the  fixed  point. 

The  same  symptoms  which  serve  to  denote  a  fracture  of  the  ribs  will  serve 
to  point  out  one  of  the  costal  cartilages.  The  accident  may  be  simple  or 
complicated,  but,  in  general,  it  is  comparatively  free  from  danger.  The 
broken  ends  are  united  through  the  intervention  of  a  clasp  or  ferule  of  bone, 
in  which  the  cartilaginous  tissue  remains  unchanged.  The  reduction  and 
maintenance  of  this  fracture  are  often  very  difficult,  but  by  a  careful  observ- 
ance of  the  rules  laid  down  in  speaking  of  fracture  of  the  ribs,  the  surgeon 
will  usually  succeed  in  effecting  a  cure  in  six  or  eight  weeks.  Malgaigne  ad- 
vises the  use  of  a  broad  truss  for  keeping  the  fragments  together,  the  pad 
making  direct,  but  gentle  pressure  upon  their  extremities.  In  obstinate 
cases,  the  ends  of  the  fragments  might  be  united  by  the  silver  wire. 


FRACTURES  OF  THE  STERNUM. 

This  bone  may  give  way  in  almost  any  portion  of  its  extent,  but  more 
commonly  near  its  middle,  the  direction  of  the  fracture  being  generally  some- 
what oblique  A  few  instances  of  longitudinal  fracture  of  the  sternum  have 
been  observed.  Blows,  kicks,  and  falls  are  the  ordinary  causes  of  the  acci- 
dent Chaussier  relates  a  case  where  it  was  occasioned  by  violent  muscular 
contraction  during  labor,  and  several  examples  of  a  similar  nature  have  been 
recorded  by  more  recent  observers.  In  1858,  Dr.  Rohrer,  of  Chestnut 
Street  had  the  kindness  to  show  me  a  case,  in  a  large,  heavy,  muscular  man, 
ao-ed  fortv-seven    who  met  with  a  transverse  fracture  of  the  upper  part  of 
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this  bone,  from  inordinate  contraction  of  the  sterno-cleido-mastoid  muscles, 
in  jumping,  while  intoxicated,  from  a  shed  eleven  feet  high  upon  the  earth 
below.  The  heels  striking  the  surface  obliquely,  threw  the  body  violently 
backwards,  the  head  and  neck  coming  in  contact  with  the  edge  of  a  board, 
which  projected  several  inches  above  the  pavement.  The  fracture  no  doubt 
occurred  in  consequence  of  the  effort  which  the  man  made  to  regain  his 
equilibrium. 

The  ends  of  the  fragments  either  preserve  their  natural  relations,  or,  if 
there  be  any  displacement,  it  is  in  the  direction  of  the  thoracic  cavity  ;  in 
which  case  the  broken  bone  may  lacerate  some  of  the  contained  viscera,  cause 
effusion  of  blood  into  the  anterior  mediastinum,  and  perhaps  induce  emphy- 
sema by  wounding  the  lungs. 

When  the  fracture  is  attended  with  displacement,  it  may  usually  be  de- 
tected at  a  glance,  or  by  merely  passing  the  finger  over  the  line  of  injury. 
Grating,  sometimes  audible  at  a  considerable  distance,  and  increased  at  every 
respiratory  effort,  is  generally  present.  The  pain  is  excruciating ;  recumb- 
ency is,  for  a  time  at  least,  impracticable ;  and  there  is  great  dyspnoea,  along 
with  cough,  spitting  of  blood,  and  other  symptoms  of  internal  injury. 

In  Dr.  Rohrer's  case,  above  mentioned,  there  was,  even  several  days 
after  the  accident,  a  marked  depression  at  the  site  of  fracture,  with  consider- 
able irregularity  of  the  ends  of  the  fragments,  which  was  much  increased 
when  the  patient  sat  up  in  bed.  During  recumbency,  when  he  coughed  hard, 
the  hand,  placed  over  the  seat  of  the  injury,  could  distinctly  feel  the  frag- 
ments ride  over  each  other,  the  upper  evidently  moving  more  freely  than  the 
lower.  It  seemed  as  if  their  edges  were  beveled  off  obliquely,  that  of  the 
lower  piece  from  above  downwards,  and  from  before  backwards,  and  that  of 
the  upper  in  the  opposite  direction.  Two  or  three  times,  as  the  man  coughed, 
a  distinct  grating  noise  was  heard.  Percussion  upon  the  spine,  immediately 
opposite  the  fracture,  had  also  the  effect  of  displacing  the  ends  of  the  frag- 
ments, and  a  similar  result  followed  when  firm  pressure  was  made  upon  the 
anterior  surface  of  the  fragments.  When  Dr.  Rohrer  first  saw  the  case,  the 
upper  fragment  was  thrust  backwards  towards  the  thoracic  cavity,  fully  one 
inch  behind  the  level  of  the  other ;  but  it  was  easily  restored  to  its  natural 
situation  by  bending  the  chest  backwards  over  a  thick  pillow.  The  pain  at 
the  seat  of  fracture  was  comparatively  slight ;  but  the  suffering  in  the  back 
of  the  neck  and  head  was  very  distressing.  There  was  neither  cough  nor 
emphysema,  and  the  fever  that  followed  was  slight. 

The  prognosis  of  fracture  of  this  bone  varies  according  to  the  mildness  or 
severity  of  the  accompanying  lesion.  When  the  thoracic  organs  have  sus- 
tained much  violence,  the  patient  may  die  from  shock,  hemorrhage,  or  em- 
physema; or,  if  he  be  so  fortunate  as  to  survive  the  immediate  effects,  he 
may  perish  from  the  secondary  consequences  of  inflammation  of  the  lungs, 
abscess  of  the  mediastinum,  or  disease  of  the  bone  itself.  In  the  flutter 
Museum  at  the  Jefferson  College  is  a  skeleton  in  which  a  fracture  of  the 
sternum,  near  its  middle,  had  undergone  perfect  reparation,  although  not 
without  considerable  deformity  from  the  want  of  accurate  apposition.  Evi- 
dence of  fracture  exists  in  a  number  of  other  bones,  and  there  must  also  have 
been  a  remarkable  predisposition  in  the  individual  to  the  development  of  ex- 
ostoses. 

The  treatment  of  fracture  of  the  sternum  is  in  great  measure  restricted  to 
the  application  of  a  compress  and  bandage,  to  afford  support  to  the  chest, 
and  assist  in  securing  the  quietude  of  the  intercostal  muscles.  If  there  be 
any  serious  internal  complications,  local  and  general  bleeding,  active  purga- 
tives, antimonials,  and  anodynes,  may  be  required,  aided,  perhaps,  by  medi- 
cated fomentations.  If  the  fracture  be  simple,  no  attempt  should  be  made 
to  rectify  depression  of  the  offending  fragmeut,  unless  it  is  perfectly  certain 
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that  it  acts  as  a  cause  of  compression  of  the  heart  or  lung.  In  such  a  case,  and 
also  when  there  are  loose  pieces  of  bone  projecting  into  the  chest,  restoration 
should  be  effected  at  all  hazard,  and  that  with  the  least  possible  delay.  To 
accomplish  this,  the  patient  may  lie  across  a  table,  upon  a  kind  of  double 
inclined  plane,  in  order  to  extend  the  spine,  and  afford  the  muscles  that  are 
attached  to  the  extremities  of  the  sternum  an  opportunity  of  drawing  the 
ends  of  the  broken  bone  asunder.  While  this  is  being  done,  pressure  should 
be  made  upon  the  parts  in  a  direction  opposite  to  that  of  the  displacement, 
at  the  same  time  that  the  lungs  are,  if  possible,  thoroughly  distended  with 
air.  Or,  this  failing,  the  bone,  the  body  being  still  in  this  position,  may, 
perhaps,  be  raised  by  a  small,  delicate  elevator,  used  subcutaneously,  if  a 
wound  was  not  previously  made.  If  this  also  prove  unsuccessful,  I  should 
not  hesitate,  in  view  of  the  urgency  of  the  case,  to  apply  the  trephine,  or  to 
remove  a  sufficiency  of  bone  with  a  Hey's  saw.  A  similar  proceeding  may 
become  necessary  when  matter  forms  in  the  anterior  mediastinum,  or  when  a 
portion  of  the  sternum  is  assailed  with  caries  or  necrosis. 

FRACTURES  OF  THE  VERTEBRJE. 

The  vertebrae  are  so  compactly  constructed,  so  strongly  articulated,  and 
so  thickly  covered  by  muscles  as  to  render  their  fracture  a  matter  of  great 
difficulty.  The  most  common  causes  are  violent  blows  or  falls,  giving  rise  at 
the  same  time  to  severe  injury  of  the  soft  parts.  Occasionally,  but  very 
rarely,  the  lesion  is  produced  by  contre-coup,  as  when  a  person  falls  from  a 
great  height  and  alights  upon  his  feet,  the  force  being  transmitted  along  the 
extremities  and  the  pelvis  to  the  spinal  colnmn,  where,  concentrating  itself 
upon  a  particular  bone,  it  breaks  its  substance  or  severs  its  ligamentous 
connections.  Any  part  of  such  a  bone  may  give  way,  its  body,  plates,  and 
processes  being  all  liable  to  yield  under  the  influence  of  the  causes  here  men- 
tioned. The  symptoms  and  effects  of  this  lesion  must  be  considered  with 
reference  to  the  different  divisions  of  the  vertebral  column,  as  the  cervical, 
dorsal,  and  lumbar,  each  possessing  certain  peculiarities  growing  out  of  its 
relations  with  the  spinal  cord  and  the  nerves  which  are  detached  from  it. 

In  fracture  of  the  cervical  vertebra,  the  symptoms  vary  according  to  the 
situation  of  the  affected  bone.  Thus,  if  the  lesion  be  above  the  fourth  piece, 
or  the  principal  origin  of  the  phrenic  nerve,  and  the  spinal  cord  is  at  all 
compressed,  the  diaphragm  will  be  paralyzed,  the  respiration  will  be  more  or 
less  embarrassed,  and  death  will  follow,  either  immediately  or  within  a  short 
time  after  the  accident.  If,  on  the  other  hand,  the  fracture  is  seated  below 
this  point,  there  will  be  paralysis,  to  a  greater  or  less  extent,  of  the  superior 
extremities,  difficulty  of  breathing,  relaxation  of  the  anal  sphincters,  incon- 
tinence of  urine,  and  tympanitic  distension  of  the  abdomen.  If  the  injury 
done  to  the  soft  parts  is  not  very  severe,  recovery  may  follow,  but  in  most 
cases  death  takes  place  in  from  three  to  five  days. 

In  fracture  of  the  dorsal  vertebrae,  the  upper  extremities  will  be  free  from 
paralysis,  unless  the  injury  is  seated  very  high  up,  when  they  may  participate 
in  this  affection  with  the  sub-diaphragmatic  portions  of  the  body.  The 
bowels,  in  either  case,  will  be  torpid  and  distended  with  gas,  and  the  bladder 
will  be' unable  to  expel  its  contents.  The  patient  seldom  lives  longer  than  a 
fortnight  although  in  some  rare  cases  life  is  prolonged  for  several  months. 
In  this  event  the  bowels  and  bladder  may  partially  regain  their  original  tone, 
but  the  urine  soon  becomes  loaded  with  phosphatic  matter,  and  the  lining 
membrane  of  the  organ  suffers  from  chronic  inflammation,  adding  thus  greatly 
to  the  patient's  distress. 

When  the  lumbar  vertebrae  are  broken,  the  lower  extremities  are  generally 
deprived  both  of  volition  and  sensibility,  the  feces  pass  off  involuntarily,  and 
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the  bladder  is  unable  to  contract  upon  its  contents.  Life  usually  lasts  longer 
than  in  fracture  of  the  dorsal  vertebras,  the  paralysis  not  extending  so  high 
np,  and  consequently  not  involving  so  many  important  organs.  In  the  ma- 
jority of  cases,  the  patient  dies  in  five  or  six  weeks ;  but  sometimes,  though 
rarely,  he  survives  a  much  longer  time,  his  bladder,  meanwhile,  suffering  as 
in  fracture  of  the  other  divisions  of  the  spine. 

The  symptoms  here  enumerated  may  follow  fracture  of  any  portion  of  a 
vertebra,  except,  perhaps,  that  of  the  spinous  process,  where  the  suffering  is 
generally  comparatively  slight,  unless  the  lesion  is  complicated  with  serious 
mischief  of  the  spinal  cord. 

Fracture  of  the  spinous  processes  of  the  vertebras  occasionally  occurs  inde- 
pendently of  the  bodies  of  those  bodies,  as  seen  in  fig.  366,  the  usual  exciting 
cause  being  a  blow,  fall,  or  kick.  Preternatural  mobility  and  lateral  dis- 
placement, with  more  or  less  contusion  and  discoloration  of  the  soft  parts,  are 
the  most  reliable  phenomena. 


Fig.  366. 


Fig.  367. 


Fracture  of  the  spinous  process. 


Fracture  of  the  vertehral  arches. 


Fracture  of  the  arches  of  these  bones,  of  which  the  accompanying  cut,  fig 
36T,  affords  a  good  illustration,  is  often  comminuted  and  attended  with  de- 
pression of  the  fragments,  some  of  which  may  be  driven  into  the  substance 
of  the  spinal  cord,  crushing  and  pulpifying  it.  It  is  generally  produced 
by  violence  directly  applied,  and  is  not  unfrequently  quite  as  dangerous  as  a 
fracture  of  the  bodies  of  the  vertebras. 

The  transverse  processes  of  the  vertebras  can  only  be  broken,  as  a  general 
rule,  by  excessive  force,  as  the  passage  of  a  ball,  or  a  fall  from  a  considerable 
height.     Hence  the  result  of  such  accidents  is  commonly  very  unfavorable. 

The  diagnosis  of  fractured  spine  is  usually  rather  a  matter  of  inference  than 
of  positive  conviction.  Its  most  important  elements  are  the  mode  of  pro- 
duction of  the  injury,  and  the  paralysis  of  the  extremities,  but  it  should  be 
recollected  that  this  symptom  may  depend  entirely  upon  lesion  of  the  spinal 
cord,  unconnected  with  fracture  of  the  vertebras.  Owing  to  the  small  size  of 
these  bones  and  the  manner  in  which  they  are  covered  in  by  the  muscles  of 
the  back,  it  will  generally  be  impossible  to  detect  either  crepitation,  deformity, 
or  preternatural  mobility.  All  these  phenomena  may,  however,  be  present 
in  fracture  of  the  spinous  processes. 

Dissection,  after  an  injury  of  this  kind,  will  usually  reveal  more  or  less 
displacement  of  the  broken  bone,  which  is  sometimes  quite  comminuted, 
laceration  of  the  connecting  ligaments,  and  injury  of  the  spinal  cord,  with 
more  or  less  extravasation  of  blood  in  the  spinal  canal  and  the  surrounding 
parts.    The  cord  is  compressed,  bruised,  pulpified,  perhaps  nearly  completely 
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Fig.  368. 


Fracture  of  the  vertebrae. 


severed,  pieces  of  bone  sometimes  being  imbedded  in  its  substance,  as  shown 
in  fig.  368. 

The  prognosis  of  these  accidents  may  be  inferred 
from  what  has  been  said  respecting  their  symptoms 
and  effects.  If  the  patient  escape  immediate  de- 
struction, he  will  almost  certainly  succumb  under 
his  suffering  at  no  very  remote  period;  or,  if  his  life 
should  be  spared,  he  will  be  doomed  to  carry  on  a 
miserable,  bedridden  existence,  palsied  and  other- 
wise crippled  in  the  exercise  of  some  of  his  more 
important  functions. 

In  the  treatment  of  this  accident,  very  little  is  to 
be  done  in  the  way  of  restoring  displaced  fragments, 
all  such  attempts  being  not  only  uncertain,  but,  even 
if  successful,  likely  to  aggravate  the  danger  by  the 
additional  mischief  that  is  inflicted  upon  the  spinal 
cord.  The  same  remark  is  applicable  to  the  opera- 
tion of  cutting  down  upon  the  injured  part,  and 
removing  the  offending  portion  of  bone  with  the 
trephine  or  saw,  as  proposed  by  the  late  Mr.  Henry 

Cline,  of  London,  and  practised  by  him  and  other  surgeons.  In  all  the  cases, 
amounting  probably  to  ten  or  a  dozen,  in  which  this  procedure  has  been  em- 
ployed, including  those  of  Dr.  John  Rhea  Barton  and  Dr.  Goldsmith,  no  par- 
ticular benefit  has  followed  ;  a  circumstance  that  might  have  been  expected 
when  it  is  recollected  how  seriously  the  spinal  cord  is  generally  injured  by 
the  depressed  fragment.  The  operation,  although  not  without  difficulty,  on 
account  of  the  great  depth  at  which  the  offending  bone  is  situated,  may  be 
executed  by  any  competent  surgeon,  with  but  little  loss  of  blood  ;  and,  I 
must  confess  that,  notwithstanding  the  want  of  success  which  has  hitherto 
attended  it,  I  should  feel  very  much  tempted  to  resort  to  it,  if  the  symptoms 
were  such  as  to  render  it  certain  that  the  lesion  was  accompanied  by  depres- 
sion. 

Whether  an  operation  be  performed  or  not,  it  is  the  duty  of  the  surgeon 
to  adopt  prompt  measures  for  the  prevention  of  inflammation  ;  with  this  view- 
blood  is  taken  freely  from  the  arm,  and  also  by  leeches  from  the  seat  of  the 
injury;  the  bowels  are  relieved  by  purgatives,  or  stimulating  enemas,  and 
pain  is  abated  by  full  doses  of  anodynes,  combined,  if  there  be  much  fever, 
with  antimonials.  The  bladder  is  carefully  watched,  and  the  urine,  if  re- 
tained, is  drawn  off  regularly  twice  or  thrice  a  day,  instead  of  allowing  the 
catheter  to  remain  permanently  in  the  bladder.  The  patient  should  be  kept 
on  his  back,  upon  an  air-bed,  his  head  resting  upon  a  low  pillow,  and  his 
position  being  as  seldom  changed  as  possible.  Great  care  is  taken  that  he 
is  not  turned  upon  his  face  for  any  purpose  whatever,  as  he  might  be  almost 
instantly  asphyxiated  while  in  this  situation,  from  the  imperfect  descent  of 
the  diaphragm,  caused  by  the  pressure  of  the  abdominal  viscera,  on  account 
of  the  paralyzed  condition  of  the  abdominal  muscles,  and  their  consequent 
inability  to  offer  any  resistance  to  the  weight  of  the  body.  After  the  lapse 
of  five  or  six  weeks,  the  back  and  limbs  should  be  frequently  rubbed  with 
stimulating  liniments,  and  a  large  issue  should  be  established  in  the  vicinity 
of  the  injury  with  the  Vienna  paste  or  the  actual  cautery.  Along  with  these 
means,  trial  may  be  made  of  small  doses  of  strychnine,  in  union  with  iron  and 

quinine.  .  xl     -  .  . 

When  the  lesion  is  confined  to  the  spinous  processes,  the  fragments  must 

be  moulded  into  shape,  and  retained  by  two  long,  thick  compresses,  stretched 

alono-  the  side  of  the  spine,  and  secured  with  a  circular  bandage,  fastened  by 
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a  scapulary.    If  the  broken  pieces,  however,  be  much  shattered,  so  as  to  pre- 
clude the  possibility  of  their  reunion,  the  best  plan  will  be  to  remove  them. 

Fracture  of  the  odontoid  process,  although  a  very  uncommon  occurrence,  is 
sometimes  met  with,  and,  as  might  be  supposed,  generally  proves  promptly 
fatal  from  injury  done  to  the  spinal  cord.  Now  and  then,  however,  a  remark- 
able exception  is  found.  Thus,  in  a  case  related  by  Professor  Willard  Par- 
ker, the  patient  survived  the  accident  five  months,  at  the  end  of  which  time 
he  suddenly  expired  from  displacement  of  the  process,  during  some  inad- 
vertent movement  of  the  head,  a  result  favored  by  the  destruction  of  the 
occipito-axoid  ligament.  The  dissection  showed  that  the  odontoid  process 
had  been  completely  broken  off,  and  that  its  lower  extremity  had  been  turned 
backwards  towards  the  spinal  cord,  as  in  fig.  369. 
The  patient  was  a  man,  forty  years  of  age,  who  had 
been  thrown  violently  from  his  carriage,  alighting 
upon  his  head  and  face,  about  fifteeu  feet  off.  After 
recovering  from  the  immediate  effects  of  the  accident, 
he  was  able  to  resume  his  business  as  a  milkman, 
which  he  followed,  diligently  and  uninterruptedly, 
every  day  for  four  months.  He  complained,  how- 
ever, constantly,  from  the  time  of  the  accident,  of 
pain  in  the  occipitocervical  region,  and  was  always 
obliged  to  support  his  head,  which  he  was  incapaci- 
tated from  rotating.  The  only  visible  deformity  was 
a  protuberance  of  the  neck,  just  below  the  base  of 
the  occiput,  to  the  left  of  the  median  line,  with  a 
corresponding  indentation. 


Fig.  3G9. 


Fracture  of  the  odontoid  pro- 
cess of  the  axis.  A.  Broken 
surface.     B.  Odontoid  process. 
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a.  The  innominate  bone  may  give  way  in  various 

parts  of  its  extent,  but  the  one  which  is  most  apt  to 

suffer  is  the  upper  crest,  owing  probably  to  its  exposed  situation.     The 

acetabulum  is  sometimes  broken  by  a  severe  blow  upon  the  hip,  or  by  a 

counter-stroke,  as  when  a 
person  falls  upon  his  knee 
or  foot,  thereby  driving  the 
head  of  the  femur  into  the 
pelvis.  In  the  adjoining  cut, 
fig.  310,  from  a  preparation 
in  the  possession  of  Profes- 
sor Neill,  the  fracture  runs 
in  a  semicircular  direction 
through  the  acetabulum. 

In  young  subjects,  the  in- 
nominate bone  is  occasion- 
ally separated  at  the  aceta- 
bulum into  its  three  primitive 
pieces.  Whatever  may  be 
the  site,  form,  or  extent  of 
the  fracture,  it  can  happen 
only  through  the  agency  of  direct  mechanical  violence,  which,  at  the  same 
time,  generally  seriously  compromises  the  soft  structures,  both  outside  and 
inside  the  pelvis.  The  most  frightful  accidents  of  this  kind  that  have  fallen 
under  my  observation  have  been  the  result  of  railroad  injury,  caused  by  the 
body  being  jammed  in  between  a  car  and  a  wall,  literally  crushing  the  bone, 
and  fatally  implicating  the  bladder  and  other  organs. 


Fracture  of  the  acetabulum. 
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The  symptoms  of  this  accident  will  necessarily  vary  according  to  the  sent 
and  extent  of  the  fracture.  When  the  bone  has  given  way  at  the  cotyloid 
cavity,  the  nature  of  the  case  may  usually  be  recognized  by  the  circumstance 
that  the  head  of  the  femur  is  drawn  upwards,  and  the  great  trochanter  some- 
what forwards,  so  that  the  limb  is  diminished  in  length,  and  the  foot  inverted. 
When  the  head  of  the  thigh  bone  is  impacted  in  its  new  position,  the  limb 
may  be  firmly  fixed,  as  in  dislocation,  but,  in  general,  it  will  be  found  to  be 
more  or  less  movable,  and  to  afford  a  distinct  crepitus  when  an  attempt  is 
made  to  rotate  it. 

b.  In  fracture  of  the  pubic  and  ischiatic  bones,  the  corresponding  limb  is 
either  somewhat  shortened,  or  it  retains  its  natural  length  ;  the  fragments  are 
pushed    either   directly   downwards,   for- 
wards towards  the  femur,  or  backwards  Fig.  371. 

towards  the  acetabulum  ;    the  patient  is  v                                                 ^.t 

unable   to  sit,  stand,  or  walk ;    and   on  T  x  \                             /  '//M 

placing  one  hand  upon  the  ilium,  and  the  v^,       \                    Y    //H 

other  upon   the   pubes,  crepitation   may  ^^^^-^"""Tnr^ll^J^/ 

usually  be  perceived.     A  well  character-  \w7 "~  T-4r  1T**"^  1  %; 

ized  fracture  of  the  pubic  and   ischiatic  \    \    J    Af\    /     / 

bones  is  delineated  in  fig.  371,  from   a  \    V-/    /     \^^J    J 

preparation  in  the  collection  of  Professor  ^^^          ^c-^ 

-IN  eill.  Fracture  of  the  pubic  and  ischiatic  bones. 

c.  Fracture  of  the  crest  of  the  ilium  is 

characterized  by  more  or  less  displacement,  preternatural  mobility,  and  crepi- 
tation ;  the  pain  is  severe,  and  progression  impracticable.  The  nature  of  the 
accident  is  sometimes  rendered  apparent  by  the  existing  deformity  and  by 
slight  manipulation. 

Besides  the  above  symptoms,  denotive  of  fracture  of  different  parts  of  the 
innominate  bone,  there  is  always  more  or  less  contusion  of  the  external  soft 
parts,  and  not  unfrequently,  also,  serious  injury  of  the  pelvic  viscera,  followed 
by  loss  of  motion  of  the  inferior  extremities,  retention  of  urine,  and  other 
distressing  affections.  The  prognosis  should,  therefore,  be  very  guarded,  as 
such  accidents  are  generally  fraught  with  danger,  death  often  occurring  in  a 
few  days  from  inflammation  or  extravasation  of  urine,  or  at  a  later  period 
from  abscess,  phlebitis,  and  other  mischief. 

Owing  to  their  peculiar  character,  it  is  usually  found  very  difficult  to  re- 
duce these  fractures,  or  to  prevent  relapse  after  this  has  been  done.  To  effect 
restoration,  our  main  reliance  must  be  upon  pressure,  while  the  maintenance 
is  best  accomplished  by  well  arranged  compresses,  secured  by  a  body  bandage. 
When  no  displacement  exists,  all  such  dressings  may  very  properly  be  dis- 
pensed with.  In  either  case,  the  utmost  quietude  is  enjoined  ;  the  patient 
must  lie  upon  his  back,  his  shoulders  being  elevated,  and  the  thighs  flexed, 
to  relax  the  muscles  about  the  pelvis ;  inflammatory  action  is  promptly  dealt 
with,  and  the  bowels  are  relieved  by  stimulating  purgatives  and  enemas. 
The  bladder  is  carefully  watched,  retention  of  urine  being  relieved  by  the 
catheter. 

d.  The  sacrum  may  be  broken  by  falls,  blows,  gunshot  violence,  and  similar 
injury.  The  fracture  is  generally  discoverable,  especially  when  there  is  dis- 
placement, by  mere  manual  examination,  as  the  patient  lies  upon  his  abdomen. 
It  is  attended  with  severe  pain  at  the  affected  part,  and  great  difficulty  in 
walking,  accompanied,  when  there  is  lesion  of  the  sacral  nerves,  with  paralysis 
of  the  lower  extremities,  retention  of  urine,  and  involuntary  discharge  of  the 
feces.  The  danger  attending  this  accident  is  always  considerable,  on  account 
of  the  mischief  done  to  the  soft  parts ;  hence,  even  if  the  patient  survive  the 
immediate  shock  of  the  injury,  he  may  perish  afterwards  from  the  effects  of 
inflammation  of  the  pelvic  viscera. 
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When  there  is  displacement  of  the  fragments  inwards,  reposition  may  be 
attempted  by  the  insertion  into  the  rectum  of  a  stout  bougie,  a  lithotomy 
scoop,  or  a  vesical  sound,  care  being  taken  not  to  do  any  injury  to  the 
mucous  membrane  ;  or,  if  the  displacement  be  very  slight,  the  bone  may  lie 
left  in  its  new  situation,  as  no  harm  can  be  caused  by  so  doing.  Backward 
displacement  may  be  easily  remedied  by  pressure  with  the  finger,  relapse 
being  prevented  by  a  compress  and  a  T  bandage.  Recovery  is  promoted  by 
rigid  recumbency  and  antiphlogistics. 

e.  The  coccyx  is  sometimes  broken  by  a  fall,  by  a  kick  upon  the  buttock, 
and  by  the  passage  of  the  child's  head  in  labor.  The  accident  is  most  com- 
mon in  elderly  subjects,  in  whom  the  joints  of  this  bone  have  been  destroyed 
by  a  deposit  of  osseous  matter.  The  characteristic  signs  are  preternatural 
mobility,  acute  pain,  and  crepitation  on  introducing  the  finger  into  the  rectum. 
During  labor,  the  occurrence  of  the  accident  is  sometimes  rendered  evident 
by  a  sense  of  yielding  and  a  peculiar  noise  perceived  by  the  attendant  as  he 
is  engaged  in  supporting  the  perineum.  If  displacement  exist,  it  is  remedied 
by  pressure  upon  the  surface  and  counter-pressure  with  the  finger  in  the 
rectum.  It  is  very  important,  especially  in  the  female,  that  the  coccyx  should 
be  preserved  in  a  continuous  line  with  the  sacrum,  otherwise  serious  deformity 
of  the  pelvis  may  ensue,  interfering  with  defecation  and  parturition.  After 
the  reductiou  has  been  effected,  the  parts  should  be  supported  with  a  com- 
press, confined  by  adhesive  strips  ;  perfect  quietude  and  lateral  recumbency 
should  be  observed  ;  and  the  bowels,  without  being  acted  upon  at  all  fre- 
quently, should  be  maintained  in  a  strictly  soluble  condition. 

2.    SUPERIOR  EXTREMITY. 
FRACTURES  OF  THE  BONES  OF  THE  HAND  AND  FINGERS. 

The  symptoms  of  fracture  of  the  bones  of  the  thumb  and  fingers  are  so 
obvious  that  anything  like  a  formal  account  of  them  is  quite  unnecessary. 
The  treatment  is  best  conducted  by  a  leather,  felt,  or  gutta-percha,  splint, 
accurately  moulded  to  the  shape  of  the  member  and  the  palm  of  the  hand,  to 
which  it  must  be  well  secured  by  appropriate  rollers. 

The  metacarpal  bones  are  sometimes  broken  by  machinery,  and  I  have  met 
with  two  instances  in  which  the  fourth  and  fifth  of  these  pieces  had  given  way 
under  a  blow  of  the  fist,  the  part  struck  being,  in  one  of  the  cases,  the  face, 
and  in  the  other  the  forehead.  There  was  marked  displacement  upon  the 
back  of  the  hand,  from  the  projection  of  the  anterior  fragment,  with  distinct 
crepitus  and  swelling  of  the  soft  parts,  but  hardly  any  pain.  The  treatment 
consisted  in  the  use  of  a  well-padded  tin  case  for  the  palm  of  the  hand,  ex- 
tending from  just  above  the  wrist,  and  of  a  short,  narrow  splint  for  its  dorsal 
surface,  firm  pressure  being  made  with  it  over  the  seat  of  fracture.  Union 
occurred  in  a  month,  with  no  apparent  deformity. 

The  carpal  bones  are  never  broken,  except  by  direct  violence,  which  always 
seriously  implicates  the  soft  parts,  not  unfrequently  necessitating  removal  of 
the  hand.  The  nature  of  the  accident  is  usually  apparent  from  the  attendant 
deformity,  the  excessive  pain,  loss  of  function,  and  crepitus  on  manipulation. 
Reposition  of  the  fragments  having  been  effected  by  pressure  and  counter- 
pressure,  retention  is  secured  by  means  of  two  splints,  either  of  binder's  board 
or  wood,  long  enough  to  extend  from  the  middle  of  the  forearm  to  the  ends 
of  the  fingers,  the  hollow  of  the  palm  being  well  padded,  and  the  limb  sup- 
ported in  a  sling. 
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Fig.  372. 


Fig.  373. 


FRACTURES  OF  THE  SHAFTS  OF  THE  RADIUS  AND  ULNA. 

The  radius  and  ulna  may  be  broken  conjointly  by  direct  violence,  or,  as 
more  frequently  happens,  by  a  counter-stroke,  as  when  a  person  falls  upon 
the  hand,  and  the  force  is  concentrated  by  transmission  upon  the  forearm. 
The  fracture,  although  it  may  occur  at  any  point,  is  most  common  in  the 
inferior  half  of  these  bones,  and  rarely  takes  place  at  the  same  level,  what- 
ever may  be  its  cause.  In  general,  too,  it  is  oblique,  and  not  transverse,  as 
is  usually  supposed.  The  nature  of  the  accident  is  commonly  sufficiently 
apparent  from  the  angularity  of  the  frag- 
ments, seen  in  fig.  372,  and  their  preter- 
natural mobility,  to  say  nothing  of  the 
facility  of  eliciting  crepitus  on  rotating  the 
hand.  The  patient  experiences  an  inability 
to  supinate  and  pronate  the  limb,  the  fore- 
arm is  in  a  state  of  semi-flexion,  and  acute 
pain  is  felt  at  the  seat  of  the  injury. 

The  chief  danger  in  this  fracture,  as  it 
ordinarily  exhibits  itself,  is  from  the  tend- 
ency of  the  ends  of  the  fragments  to  sink 
inwards  into  the  interosseous  space,  and  to 
become  united  by  a  common  callus,  thereby 
materially  impeding  the  usefulness  of  the 
limb,  by  destroying  the  functions  of  supina- 
tion and  pronation.  With  ordinary  care, 
however,  such  an  accident  is  not  likely  to 
happen,  and,  in  most  cases,  the  consolida- 
tion is  completed  in  from  thirty  to  thirty- 
five  days,  without  any  deformity,  or  ultimate 
inconvenience.  The  vicious  union  here 
mentioned  is  well  shown  in  fig.  373,  from 
a  preparation  in  my  collection. 

The  fracture  having  been  adjusted  in  the 
ordinary  manner,  the  forearm  is  bent  at  a 
right  angle  with  the  elbow,  and  enveloped 
by  a  roller,  extending  from  the  fingers  up- 
wards. Two  thick  binder's  board  splints 
are  next  applied  along  the  anterior  and 
posterior  surfaces  of  the  broken  bones,  and 
secured  with  the  remainder  of  the  bandage. 
They  should  be  a  little  wider  than  the  limb,  and  long  enough  to  reach  from 
just  below  the  elbow  to  the  extremities  of  the  fingers,  both  being  well  covered 
with  wadding,  and  accurately  moulded  to  the  parts.  The  hand  and  forearm 
are  then  suspended  in  a  broad  sling,  and  confined  to  the  chest  in  such  a 
manner  as  that  the  thumb  shall  look  directly  upwards. 

In  my  own  practice  I  have,  of  late  years,  entirely  dispensed  with  the  com- 
presses upon  which  so  much  stress  has  been  laid  by  practitioners  for  counter- 
acting the  tendency  which  the  ends  of  the  fragments  have  to  approach  each 
otherat  the  interosseous  space.  I  am  satisfied  that  they  are  not  needed  for 
this  object  and  that  all  the  compression  that  can  be  required,  at  least  in 
ordinary  cases,  can  be  effected  by  the  two  splints,  which  are  always  employed 
in  the  treatment  of  fracture  in  this  situation.  The  bandage,  too,  has  received 
a  (rreat  deal  of  unjust  blame  in  these  cases,  it  being  alleged  that,  if  applied 
directly  to  the  surface,  it  will  force  the  bones  together,  and  thus  bring  on  the 
result  adverted  to  in  the  foregoing  paragraph.     It  would  unquestionably  be 


Mai-approximation 
of  the  ends  of  the  frag- 
ments in  fracture  of 
the  ulna  and  radius. 


Fracture  of  the 
shaft  of  the  ra- 
dius,with  vicious 
union. 
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easy  enough  to  produce  such  an  effect,  but  it  need  hard])'  be  added  that  (his 
would  be  an  abuse,  and  not  a  proper  use  of  the  bandage,  its  appropriate 
office  being  to  afford  equable  support  to  the  muscles  of  the  broken  limb  for 
the  purpose  of  preventing  swelling  and  spasmodic  action.  Whenever  it 
causes  such  an  amount  of  compression  as  to  force  the  fragments  towards  each 
other,  it  cannot  fail  to  excite  pain  and  inflammation,  if  not  still  worse  conse- 
quences. It  is  the  manner,  then,  in  which  the  application  is  made,  and  not 
the  application  itself,  that  is  objectionable  in  the  treatment  of  this  fracture. 
As  to  the  splints,  they  should  be  carefully  moulded  to  the  shape  of  the  limb, 
a  narrow  interval  being  left  between  them  at  its  radial  and  ulnar  borders. 
When  the  binder's  board  splints  cannot  be  obtained,  light  pieces  of  wood 
may  be  used. 

When  the  fracture  is  multiple,  consisting,  for  example,  of  three  fragments, 
the  intermediate  one  having  lost  its  support  may  have  a  tendency  to  sink  in 
towards  the  interosseous  space.  To  counteract  this  disposition,  a  thick, 
narrow  pad  may  be  placed  along  the  mesial  border  of  the  loose  piece,  in  an 
opening  in  the  anterior  splint,  so  as  to  enable  the  surgeon  to  make  the  pres- 
sure more  firm  and  direct.  But  even  here  such  an  expedient  will  rarely  be 
necessary,  if  the  parts  have  been  moulded  into  position  prior  to  the  applica- 
tion of  the  apparatus. 


Fie.  374. 


FRACTURES  OF  THE  ULNA. 

Fractures  of  the  ulna  may  with  great  propriety  be  divided  into  those  which 
take  place  at  its  body,  its  inferior  extremity  and  its  two  principal  processes, 
the  olecranon  and  coronoid. 

1.  Shaft. — The  body  of  the  bone  is  most  commonly  broken  in  the  lower 
half  of  its  extent,  in  an  oblique  direction,  as  exhibited  iu  fig. 
374,  from  causes  acting  directly  upon  the  forearm.  The  acci- 
dent, may,  however,  be  produced  by  a  counter-stroke ;  and 
one  instance  is  known  where  it  was  occasioned  by  muscular 
action  in  wringing  clothes,  the  patient  being  a  stout,  healthy 
girl  of  eighteen.  The  fracture  is  evinced  by  a  marked  depres- 
sion at  the  inner  border  of  the  forearm,  by  the  mobility  of  the 
fragments,  and  by  the  crepitus  on  rotating  the  hand.  The 
lower  fragment  alone  is  generally  displaced,  being  drawn  over 
towards  the  interosseous  space  by  the  inferior  pronator  mus- 
cle, while  the  other,  in  consequence  of  its  firm  connection  with 
the  humerus,  remains  stationary.  An  exception  to  this  is 
seen  in  the  adjoining  figure. 

Great  care  is  necessary  in  the  treatment  of  this  fracture, 
lest  the  upper  end  of  the  lower  fragment  retains  the  vicious 
position  into  which  it  is  forced  at  the  time  of  the  accident,  and 
is  induced  ultimately  to  become  soldered  to  the  inner  margin 
of  the  radius.  To  prevent  this  occurrence,  the  hand  should 
be  permanently  inclined  towards  the  thumb,  the  means  for 
doing  this  being  two  splints,  the  extremities  of  which  are 
rendered  somewhat  sloping  from  behind  forwards,  iu  a  direc- 
tion opposite  to  that  of  the  splints  employed  in  the  manage- 
ment of  fracture  of  the  corresponding  end  of  the  radius.  Such 
an  expedient  will  be  much  more  efficient  than  the  use  of  the 
long,  thick,  and  narrow  compress,  generally  recommended  for 
that  purpose. 

The  head  of  the  ulna  is  sometimes  broken  off,  either  separately,  or  along 
with  the  head  of  the  radius.  The  circumstance  is  easily  detected  by  the  mo- 
bility of  the  part,  by  the  disabled  condition  of  the  wrist-joint,  by  the  severity 
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of  the  pain,  and  by  the  concomitant  distortion.  The  treatment  is  conducted 
with  two  splints,  aided,  if  necessary,  by  two  compresses  applied  directly  over 
the  seat  of  the  fracture. 

2.  Olecranon  Process. — Fracture  of  the  olecranon,  seen  in  fig.  375,  is  caused 
either  by  direct  violence,  or  by  the  inordinate  action  of  the  three-headed  ex- 
Fig.  375. 


Fracture  of  the  olecranon  process. 

tensor  muscle,  attached  to  its  upper  extremity.  Situated  at  various  points 
of  its  extent,  the  fracture  may  be  transverse  or  oblique,  single  or  multiple, 
simple  or  complicated. 

The  symptoms  are,  semiflexion  of  the  limb,  impossibility  of  extending  the 
forearm,  a  hollow  at  the   back  of  the 

elbow,  fig.  376,  and  a  movable  promi-  Fig.  376. 

nence  at  the  postero-inferior  surface  of 
the  arm,  along  with  more  or  less  paiu 
and  swelling.  The  interval  between 
the  two  fragments  varies  from  one  and 
a  half  to  two  inches,  and  may  be  aug- 
mented or  diminished  at  will  by  moving 
the  forearm.  The  radius  may  be  ro- 
tated upon  the  ulna,  and  crepitus  may 
be  elicited  by  the  approximation  of 
the  extremities  of  the  broken  bone. 
Sometimes  the  very  tip  of  the  olecranon 
is  severed,  and  then  there  is  no  separa- 
tion of  the  fragments.  The  same  thing  may  happen  when  the  fracture  is 
oblique,  or  transverse,  provided  it  is  not  below  the  ligamentous  expansion 
of  the  extensor  muscle. 

The  union  of  this  fracture  is  generally  fibro-ligamentous,  as  seen  in  fig. 
377,  from  a  specimen  in  my  collection.     The  cause  of  this  kind  of  union  is 

Fig.  377. 


Fracture  of  the  olecranon  process. 


Fracture  of  the  olecranon  process  united  by  fibrous  matter. 


threefold  ;  first,  the  want  of  proper  nourishment  of  the  upper  fragment ; 
secondly,  the  difficulty  of  maintaining  accuracy  of  apposition;  and,  lastly, 
the  accumulation  of  an  inordinate  deposit  of  synovial  fluid,  all,  but  espe- 
cially the  first,  interfering  with  the  healing  process.  I  have,  in  a  few  in- 
stances, seen  osseous  union  ;  but  such  an  occurrence  is  extremely  rare,  and 
is  not  at  all  likely  to  happen  if  there  be  any  considerable  separation  of  the 
fragments,  or  when  the  fracture  extends  through  the  lower  part  of  the  pro- 
cess. The  period  required  for  the  repair  of  the  injury  varies  from  six  to 
eio-ht  weeks,  and  many  months  generally  elapse  before  the  patient  regains  a 
good  use  of' his  limb.  When  the  lesion  is  of  a  complicated  nature,  violent 
inflammation  of  the  elbow-joint  may  arise,  sometimes  euding  in  permanent 
anchylosis. 
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The  treatment  consists  in  maintaining  the  limb  in  the  extended  position, 
by  means  of  a  wooden  splint,  long  enough  to  reach  from  the  fore  part  of  the 
middle  of  the  arm  to  the  same  point  of  the  forearm,  as  represented  in  iig. 


Apparatus  for  fracture  of  the  olecranon  process. 

378.  A  roller  having  been  applied  from  the  fingers  upward,  the  small  frag- 
ment is  drawn  into  its  proper  place,  where  it  is  confined  by  a  few  long  adhe- 
sive strips  and  a  compress,  the  whole  being  firmly  secured  by  carrying  the 
roller  round  the  joint  somewhat  in  the  form  of  the  figrire  8  ;  or,  instead  of 
this,  the  arm  is  bandaged  from  the  shoulder  downwards,  so  as  to  obtain  a 
more  perfect  control  over  the  extensor  muscle,  the  great  agent  in  effecting 
displacement.  Passive  motion  is  instituted  at  the  end  of  three  weeks,  and 
frequently  renewed,  to  prevent  anchylosis.  If  the  fracture  is  associated  with 
severe  injury  of  the  soft  parts,  leeches,  fomentations,  and  other  antiphlogistic 
measures  must  be  employed. 

3.   Coronoid  Process. — A  considerable  number  of  cases  of  fracture  of  the 
coronoid  process  of  the  ulna,  exhibited  in  fig.  379,  have  been  reported,  both 

Fig.  379. 


Fracture  of  the  coronoid  process. 

in  systematic  treatises  and  in  medical  periodicals,  but  it  is  very  questionable 
whether  even  a  minority  of  them  should  be  considered  as  true  examples  of 
that  lesion.  I  have  myself  never  met  with  the  accident  in  the  living  subject, 
and  I  am  not  aware  that  a  solitary  specimen  of  it  exists  in  any  of  the  osteo- 
logical  collections,  private  or  public,  in  the  United  States.  Professor  Ham- 
ilton, who  has  investigated  this  subject  with  his  usual  care  and  ability,  is 
very  decidedly  of  the  opinion  that  most  of  the  published  cases  of  this  acci- 
dent are  unworthy  of  acceptance,  either  because  they  were  badly  observed 
or  imperfectly  reported,  and  because  the  existence  of  scarcely  any  of  them 
has  been  verified  by  dissection.  Some  years  ago,  an  instance  of  reputed 
fracture  of  the  coronoid  process  occurred  in  a  young  man,  a  patient  in  the 
Louisville  Hospital ;  but,  although  the  symptoms  were  such  as  are  usually 
described  as  characteristic  of  that  lesion,  I  am  by  no  meaus  satisfied  that  it 
really  was  of  that  nature.  In  the  case  of  a  boy,  about  nine  years  of  age, 
treated  by  Dr.  A.  A.  Scott,  of  Missouri,  by  whom  the  particulars  have  been 
kindly  communicated  to  me,  the  coronoid  process  is  stated  to  have  formed  a 
distinct  prominence  upon  the  anterior  and  inferior  surface  of  the  humerus,  a 
short  distance  above  the  joint,  movable  from  side  to  side,  the  olecranon  being 
at  the  same  time  displaced  slightly  backwards,  and  the  forearm  somewhat 
flexed.  The  accident  was  caused  by  a  fall  upon  the  hand  while  the  arm  was 
forcibly  extended. 

If  we  may  credit  the  reported  cases  of  this  fracture,  it  is  evident  that  it 
takes  place  mostly  in  young  subjects.  It  has  generally  been  supposed  that 
it  may  be  caused  by  inordinate  contraction  of  the  anterior  brachial  muscle; 
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but  if  any  one  will  take  the  trouble  to  examine  this  muscle  at  its  lower  ex- 
tremity, he  will  find  that  it  is  impossible  for  it  to  produce  this  effect,  since 
the  only  connection  which  it  has  with  this  portion  of  the  ulna  is  at  the  very 
base  of  the  coronoid  process,  all  the  rest  of  the  prominence  being  entirely 
.  free,  and  therefore  beyond  the  reach  of  the  influence  of  the  anteriorVachial. 
Such  an  accident  might  possibly  occur  in  this  way  if  the  coronoid  process 
were,  like  the  olecranon,  an  epiphysis,  but  this  is  not  the  case.  Hence  the 
most  reasonable  conclusion -is  that  fracture  of  this  prominence  is  always  pro- 
duced either  by  direct  injury,  as  by  the  passage  of  the  wheel  of  a  carriage, 
or,  as  probably  more  commonly  happens,  by  force  applied  to  the  hand,  im- 
pelling the  ulna  and  radius  violently  upwards  against  the  lower  extremity  of 
the  humerus-. 

In  whatever  manner  the  fracture  is  produced,  the  symptoms  are  not  gene- 
rally so  clearly  marked  as  one  might  at  first  suppose.  That  this  is  the  fact 
is  sufficiently  evident  from  a  study  of  the  reputed  cases  of  the  accident,  in 
which  the  diagnosis  has  generally  been  attended  with  unusual  difficulty.  The 
•ulna,  having  lost  its  purchase  in  front,  will  necessarily  be  drawn  backwards 
and  upwards  by  the  action  of  the  three-headed  extensor  muscle,  so  that  the 
accident  will  present  all  the  appearances  of  a  dislocation  of  the  bone  in  this 
direction,  the  prominence  of  the  olecranon  being  characteristic.  The  patient 
is  unable  to  flex  the  limb,  and  the  detached  portion  of  bone  can  be  felt  just 
above  the  elbow,  where  it  may  be  readily  grasped  and  moved  about,  espe- 
cially soon  after  the  accident,  before  any  swelling  has  come  on.  By  bending 
the  forearm  at  a  right  angle*  with  the  arm,  and  drawing  down  the  fragment 
of  bone,  crepitation  might  possibly  be  elicited,  but  this  must,  in  any  event, 
be  very  faint  and  indistinct.  The  accidents  with  which  this  fracture  is  most 
liable  to  be  confounded  are  "fracture  of  the  humerus  and  dislocation  of  the 
ulna  and  radius  backwards. 

The  union  of  this  fracture  *is  universally  considered  as  taking  place  by 
fibro-ligamentous  tissue,  and  there  is  no  doubt  that  this  is  the  fact,  as  appears 
sufficiently  evident  when  we  reflect  upon  the  small  size  of  the  detached  piece 
of  bone,  the  difficulty  of  keeping  it  in  place,  its  imperfect  nourishment,  and 
its  close  connection  with  the  joint;  circumstances  which  are  so  many  impedi- 
ments to  the  formation  of  osseous  matter.  In  young  subjects,  and  under  pro- 
per management,  a  cure  may  generally  be  looked  for  in  four  or  five  weeks. 

The  treatment  is  quite  simple,  being 
conducted  with  a  view  to  the  thorough  Fig.  380. 

•  relaxation  of  the  flexor,  muscles  of  the 
arm.'  For  this  purpose,  the  forearm, 
after  having  been  carefully  bandaged 
from  the  fingers  up  as  far  as  the  elbow, 
and  the  arm  from  the  shoulder  down- 
wards, in  the  opposite  direction,  is 
placed  at  a  right  angle,  as  seen  in  fig. 
380,  in  a  tin-case  or  suitable  splints, 
and  supported  in  a  sling,  care  being 
taken  to  prevent  the  radius  and  ulna 
.  from  slipping  backwards,  away  from  the 
condyles  of  the  humerus.  The  fulfil- 
ment of  this  indication  will  generally 
be  materially  aided  by  the  use  of  ad- 
hesive strips,  carried  around  the  joint 
in  the  same  manner  as  in  fracture  of  the  olecranon.  Passive  motion  should 
be  instituted  at  the  end  of  three  weeks,  and  perseveringly  renewed  from  time 
to  time,  lest  anchylosis  ensue. 
vol.  I. — 63 
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FRACTURES  OF  THE  RADIUS. 

1.  Shaft. — Fracture  of  the  body  of  the  radius  may  take  place  independ- 
ently of  that  of  the  ulna,  as  shown  in  fig.  381,  and  is  the  more  frequent 
accident  of  the  two ;  its  most  common  seat  is  the  inferior  half  of  the  bone, 

Fig.  381. 


Fracture  of  the  shaft  of  the  radius. 


and  its  ordinary  cause  a  fall  upon  the  palm  of  the  hand.     Dr.  Packard,  of* 
this  city,  has  reported  a  case  of  fracture* of  the  upper  portion  of  the  radius, 
caused  by  violent  muscular  exertion  in  driving  a  pair  of  horses. 

The  symptoms  are  usually  well  marked,  there  being  more  or  less  deformity, 
preternatural  mobility,  inability  to  perform  the  motions  of  pronation  and  su- 
pination, and  the  detection  of  crepitus  upon  rotating  the  hand.  The  ends  of 
the  fragments  have  a  singular  tendency  to  approach  the  interosseous  space, 
and  hence,  if  the  case  be  not  judiciously  managed-,  there  is  apt  to  be  permanent 
distortion,  with  partial  loss  of  function  of  the  limb.  One  of  the  evil  conse- 
quences of  this  tendency  is  the  want  of  osseous  union,  or  the  formation  of  a 
false  joint  within  two  and  a  half  or  three  inches'of  the  wrist.  I  liave  seen  a 
number  of  well-marked  examples  of  this  kiud,  and  I  know  of.no  fracture 
where  an  unskilful  surgeon  may  show  his  ignOrance  to  greater  disadvantage. 

The  limb,  being  bandaged  in  the  usual  manner,  is  steadied  by  two  splints, 
extending  as  far  forwards  as  the  extremities  of  the  fingers,  the  hand  being 
inclined  inwards  towards  the  ulna,  and  maintained  in  a  state  midway  between 
pronation  and  supination.  For  .this  purpose,  the  ends  of  the  splints  should 
be  shaped  somewhat  like  the  handle  of  a  pistol,  as  this  arrangement  will 
afford  an  opportunity  of  bearing  upon  the  radius  in  such  a  manner  as  to  force 
the  lower  fragment  outwards  in  contact  with  the  superior,  thereby  counter- 
acting the  tendency  above  alluded  to.  If  this  point  be  strictly  attended  to, 
the  cure  can  hardly  fail  to  be  perfect.  Ordinarily  consolidation  may  be  looked 
for  in  four  weeks. 

2.  Superior  Extremity.—  This  bone  is  occasionally  broken  at  its  superior 
extremity,  the  fracture  detaching  its  rounded  head"  or  extending  through  its 
neck.  It  is  very  rarely  that  the  bone  gives  way  at  the  bicipital  tubercle.  The 
injury  could  hardly  be  produced  in  any  other  way  than  by  direct  violence. 
Owing  to  the  manner  in  which  the  parts  are  enveloped  by  the  muscles,  the 
symptoms  are  usually  indistinct,  and  the  diagnosis  is,  consequently,  rather 
difficult. 

The  usual  symptoms  are  deformity  just  below  the.' elbow-joint,  caused  by 
the  flattening  of  the  muscular  prominence  in  that  situation  ;  the  projection* 
of  the  upper  end  of  the  lower  fragment  in  front  of  the  limb  being  drawn 
thither  by  the  two-headed  flexor  muscle,  impossibility  of  executing  the  func- 
tions of  rotation^and  the  rapid  supervention  of  severe  swelling.  To  render 
the  diagnosis  certain,  the  best  plan  is  to  grasp  the  head  of  the  radius  with 
the  thumb  and  index  finger  of  one  hand,  and  to  rotate  the  forearm  with  the 
other.  If  there  be  fracture,  its  existence  will  be  rendered  evident  by  the 
head  of  the  bone  refusing  to  obey  the  motions  of  the  inferior  fragment.  By 
adopting  this  manoeuvre,  it  will  hardly  be  possible  to  mistake  the  nature  of 
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Fig.  382. 


the  case,  unless  there  be  so  much  swelling  as  to  prevent  the  bone  from  being 
felt,  in  which  event  the  examination  must  be  repeated  when  the  tumefaction 
has  measurably  subsided. 

In  the  treatment  of  fracture  in  this  situation,  the  limb  is  placed  at  a  right 
angle  with  the  arm,  in  a  state  midway  between  pronation  and  supination,  and 
the  same  splints  are  employed  as  in  fracture  of  both  bones  of  the  forearm, 
care  being  taken  to  extend  them  as  high  up  as  possible,  in  order  that  they 
shall  afford  adequate  support  to  the  upper  fragment.  When  there  is  great 
disposition  in  the  pronator  muscle  to  draw  the  lower  fragment  over  towards 
the  interosseous  space,  a  compress  may  be  used,  but  not  otherwise. 

The  annexed  drawing,  fig.  382,  from  a  preparation  in  my  collection,  ex- 
hibits a  rare  form  of  fracture,  in  which  a  portion  of  the  head  of  the  radius 
has  been  chipped  off,  and  permanently  united  to 
the  contiguous  border  of  the  coronoid  process  of 
the  ulna.  The  specimen  was  obtained  in  the 
dissecting-room,  and  nothing  is,  therefore,  known 
of  its  history. 

Inferior  Extremity, — The  frequency  of  fracture 
of  the  lower  extremity  of  the  radius,  its  liability 
to  be  confounded  with  dislocation  of  the  wrist- 
joint  and  the  imperfect  recovery  of  the  functions 
of  the  hand  which  so  often  follows  it,  sufficiently 
attest  the  importance  of  the  subject,  and  afford  a- 
satisfactory  reason  for  the  extraordinary  attention 
that  has  been  accorded  to  it  by  modern  surgeons. 
Among  those  who  have  particularly  interested 
themselves  in  elucidating  the  question,  I  am  happy 
to  mention  Dr.  John  Rhea  Barton,  who,  in  a  short, 
but  graphic  paper,  published  in  the  Philadelphia 
•  Medical  Examiner  for  1338,  was  the  first -to  de- 
scribe, with  any  degree  of  accuracy,  the  nature 
and  treatment  of  fracture  of  this  bone  at  the  radio-carpal  articulation.  In 
1814,  Dr.  Colles,  of  Dublfn,  gave  an  account  of  a  fracture  which  he  had 
repeatedly  found  at  the  distance  of  about  an  inch  and  a  half  above  the  joint, 
and  more  recently  the  whole  question-  has  been  examined  anew  by  some  of 
the  French  and  British  surgeons,  particularly  Mr.  R.  W.  Smi^h,  of  Dublin. 

Two  circumstances  powerfully  contribute  to  the  production  of  this  fracture, 
namely,  the  large  amount  of  spongy  substance  entering  into  the  composition 
of  the  inferior  extremity  of  this  bone,  and  the  peculiarity  of  its  connection 
with  the  wrist-joint.  The  relative  quantity  of  this  matter  in  its  lower  and 
.  middle  portions,  and  also  the  difference  in  their  compact  structure,  are  very 
striking.  These  appearances,  which  are  sufficiently  conspicuous  even  in 
young  subjects,  are  remarkably  promiuent  in  elderly  persons,  in  whom  the 
spongy  substance  of  this  part  of  the  bbne  is  generally  exceedingly  rarefied 
and  infiltrated  with  oily  matter,  while  the  compact  is  often  merely  a  thin  crust, 
hardly  as  thick  as  an  egg-shell,  and  scarcely  less  brittle.  The  peculiar 
mechanism  of  the  wrist-joint  cannot  fail  to  strike  the  surgeon.  From  the 
intimate  manner  in  which  the  radius  is  articulated  with  the  scaphoid  and 
semilunar  bones,  any  shock  received,  upon  the  palm  of  the  hand  is  readily 
communicated  to  it,  causing  it,  if  the  force  be  at  all  severe,  to  give  way  under 
its  influence  ;  whereas  the  ulna,  which  has  no  such  close  relation,  generalfy 
escapes  without  injury. 

Fracture  of  the  lower  extremity  of  the  radius  may  happen  at  "any  period  of 
life,  but  is  most  common  in  middle  aged  and  elderly  subjects.  As  the  result 
of  indirect  violence,  I  have  not  seen  an  instance  before  the  eleventh  year. 

Respecting  the  site,  direction,  and  extent  of  fracture  of  this  part  of  the 
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JIultiple   fracture  of  the  lower  extre 
mity  of  the  radius. 


radius,  the  greatest  possible  diversity  exists.  Generally  the  injury  is  situated 
low  down,  within  a  short  distance  of  the  joint,  or  within  the  joint  ;  but  the 
line  of  fracture ^s  often  considerably  higher  up,  as  an  inch,  an  inch  and  a 
quarter,  and  even  an  inch  and  a  half,  at  the  junction,  or  even  beyond  the  junc- 
tion, of  the  lower  extremity  of  the  bone  with  its  shaft.  Sometimes  the  seat 
and  direction  of  the  fracture  correspond  to  the  line  of  union  of  the  epiphysis. 

In  regard  to  its  direction,  the  fracture  is 
generally  oblique,  extending  from  above  down- 
wards, and  from  the  dorsal  to  the  palmar  sur- 
face. Of  forty- seven  cases  analyzed  by  Mons. 
Goyrand,  of  Aix,  forty-t*hree  were  of  this  de- 
scription, the  degree  of  obliquity  varying  much 
in  different  instances, .the  fissure  being  some- 
times almost  horizontal. 

The  fracture  of  the  lower  end  of  the  radius 
is  frequently  multiple,  or  comminuted  ;  indeed, 
I  am  inclined  to  believe  that  this  form  of  in- 
jury is  more  common  than  the  simple.  In  the 
annexed  drawing,  fig.. 383,  from  a  preparation 
in  the  pathological  collection  of  the  New  York 
Hospital,  there  are  four  fragments,  and  in  seve- 
ral cases  I  have  seen  as  many  as  five  and  six. 
Occasionally  there  are  two  fissures,  one  trans- 
•  verse,  or  nearly  so,  and  the  other  vertical, 
detaching  the  head  of  the  bone  from  its  shaft. 
In  Barton's  fracture,  the  lesion  always  extends 
through  the  articular  surface  of  the  bone,  affecting  more  particularly  its 
posterior  margin,  and  is  frequently  attended  with  separation  of  the  styloid 
process. 

Fracture  in  this  situation  may.be  complicated,  first  with  fracture  of  the 
styloid  process  of  the  ulna,  or  of  the  head  and  shaft  of  that  bone ;  secondly,  * 
with  dislocation  of  the  wrist-joint;  and,  thirdly,  with  serious  injury  of  the 
soft  parts.  Some  years  ago  I  attended,  along  With  Dr.  Chenowith,  a  young 
man  in  whom  this  bone  was  split  in  two  by  a  transverse  and  oblique  fissure, 
the  larger  fragment  being  completely  detached,  and  thrown  forwards  and 
inwards  over  the  ulna,  whence,  as  it  was  impossible  to  replace  it,  \  removed 
it  by  incision.  A  good  recovery  took  place  with  hardly  any  impairment  of 
the  functions  of  the  wrist-joint.  In  my  private  collection  is  a  specimen  of 
transverse  fracture  of  the  lower  extremity  of  the  radius,  extending  into  the 
joint,  and  detaching  the  head  of  the  bone  by  several  small,  vertical  fissures. 
In  this  case  I  had  an  opportunity  of  dissecting  the  parts  in  consequence  of 
the  removal  of  the  forearm,  above  its  middle,  by  another  surgeon,  several 
weeks  after  the  occurrence  of  the  accident.  The  hand  and  wrist  were  much 
swollen,  and  infiltrated  with  pus,  which  was  also  freely  diffused  through  the 
sheaths  of  the  flexor  tendons,  while  the  cellular  tissue  along  the  inner  part  of 
the- palm  contained  a  good  deal  of  blood.  The  joint  was  filled  with' matter, 
and  the  scaphoid  and  semilunar  bones,  as  well  as  the  ulna,  which,  was  dis- 
located backwards,  were  almost  completely  divested  of  cartilage.* 

The  ends  of  the  broken  pieces  are  sometimes  impacted  in  this  fracture,  the 
superior  being  driven  into  the  cancellated  structure  of  the  inferior;  buf  such 
a*n  occurrence,  although  said  to  be  common,  is,  if  I  may  judge  from  the  cases 
that  I  have  had  an  opportunity  of  examining,  quite  infrequent.  When  the 
force  causing  the  impaction  is  very  great,  the  inferior  fragment  may  literally 
be  crushed  by  the  superior. 

The  accident  nearly  always  results  from  a  fall  upon  the  hand,  in  which  the 
patient,  stretching  out  the  limb,  receives  the  shock  upon  the  palm,  whence  it 
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is  transmitted  to  the  inferior  extremity  of  the  radius.  Occasionally,  though 
much  more  rarely,  the  fracture  takes  place  by  a  fall  upon  the  back  of  the  hand. 
The  lesion  is  also  produced  by  direct  violence. 

The  most  conspicuous  sijmptom  of  this  fracture  is  the  singular  deformity  of 
the  hand,  giving  the  limb  the  appearance  of  a  dislocation  of  the  wrist-joint, 
as  exhibited  in  fig.  384.     This  is  owing  to  the  fact  that  -the  lower  fragment 
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along  with  the  carpus  is  drawn  upwards  and  backwards,  from  an  inch  to  an" 
inch  and. a  half  above  the  joint,  by  the  action  of  the  extensor  muscles  of  the 
thumb,  while  the  upper  fragment  forms  a  slight  projection  on  the  palmar 
aspect  of  the  forearm.  Immediately  above  the  posterior  prominence  is 'a 
well-marked  depression,  which  gradually  slopes  off  towards  the  ulna,  and  is 
generally  sufficiently  large  to  receive  the  little  finger.  These  appearances  are 
always  very  striking  when  the  limb  is  held  in  a  situation  midway  between 
pronation  and  supination,  and  are  easily  effaced  by  extension  and  counter- 
extension,  although  they  are  promptly  reproduced  when  these  forces  cease 
to  act.  The  lower  extremity  of  the  forearm  has  a  rounded  form,  from  the 
increase  of  its  antero-posterior  diameter;  the  fingers  are  usually  flexed,  and 
the  patient  is  unable  to  supinate  the  hand,  which  is,  moreover,  completely 
powerless;  the  pain  is  excessive,  and  considerable  swelling  soon  arises,  espe- 
cially along  the  palmar  aspect  of  the  limb.  Crepitus  may  usually  be  detected 
by  pressure  just  above  the  wrist-joint.  With  these  phenomena  before  him,  a 
•surgeon  must  be  exceedingly  stup'id  if  he  does  not 
speedily  detect  the  nature  of  the  injury. 

Instead  of  being  thrown  backwards,  the  inferior  frag- 
ment is  sometimes  forced  in  the  opposite  direction, 
forming  a  projection  in  front  of  the  forearm,  beneath 
the  flexor  tendons.  Another  tumor,  more  conspicuous, 
and  consisting  of-  the  lower  extremity  of  the  inferior 
fragment  of  the  radius,  occupies  the  dorsal  surface; 
it  extends  across  the  entire  breadth  of  the  limb,  and  is 
bounded  above  by  a  well-marked  furrow,  more  dis- 
tinct internally  than  externally.  The  accident,  which 
is  exceedingly  rare,  closely  simulates  dislocation  of  the  • 
carpus  forwards,  but  may  readily  be  distinguished  from 
it  by  the  presence  of  crepitus,  and  the  facility  with 
which  the  symptoms  can  be  made  temporarily  to  dis- 
appear under  slight  manipulation. 

The  adjoining  sketch,  fig.  385,  represents  a  fracture 
of  the  inferior  extremity  of  the- radius,  cotaplicated  with 
luxation  of  the  ulna.  The  signs  of  both  injuries  are 
characteristic.     The  drawing  was  taken  from  a  private  • 

patient.  .  , 

The  profrosis  of  this  fracture  is  greatly  influenced 

by  the  nature  of  the  case  and  the  manner  in  which  it  is 

managed.     If,  as  occasionally  happens,  there  is  no  dis- 
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placement,  or  serious  complication,  consolidation  may  be  looked  for  in  from 
twenty-five  to  thirty  days,  without  deformity  or  permanent  impairment  of 
function.  Under  opposite  circumstances,  nothing  but  the  utmost  care  and 
circumspection  will  be  likely  to  insure  a  successful  cure.  In  any  event,  the 
patient  must  not  expect  to  regain  the  complete  use  of  his  wrist  and  fingers 
for  several  months,  as  there  is  a  great  tendency,  in  almost  every  case  of  the 
kind,  in  the  resulting  inflammation  to  extend  to  the  synovial  membrane  of  the 
digital  articulations  and  of  the  sheaths  of  the  tendons.  This  fact  should  al- 
ways be  explained  to  the  patient  at  an  early  stage  of  the  treatment,  other- 
wise the  surgeon  may  be  unjustly  censured  for  what  he  cannot  possibly  avoid. 
Among  the  various  contrivances  for  maintaining  the  contact  of  the  frag- 
ments, I  may  mention,  as  an  excellent  one,  that  devised  by  the  late  Dr.  Henry 
Bond,  of  this  city,  which  I  can  recommend,  from  my  own  experience,  as  well 
calculated  to  fulfil  every  indication  that  can  be  presented  by  such  an  injury. 
It  consists,- as  shown  in  figs.  386  and  387,  of  two  splints,  one  of  medium- 
Fig.  386. 


Bond's  splint,  being  the  part  for  the  back  of  the  forearm. 

sized  binder's  board,  and  the  other  of  thin,  light  wood,  furnished  with  a 
block  and  edges  of  thin  sole-leather,  about  an  inch  in  height,  the  whole  pre- 

Fig.  387. 


The  same,  for  the  front  of  the  forearm  and  hand. 

senting  somewhat  the  appearance  of  a  shallow  trough.  They  are  long  enough 
to  reach  frOm  a  short  distance  below  the  elbow  to  within  an  inch  of  the 
knuckles  of  the  metacarpal  bones,  the  block  of  the  latter  resting  in  the  hollow 
of  the  palm,  and  both  being  well  padded  with  wadding.  Having  encircled 
the  thumb  and  each  finger  with  a  narrow  bandage,  the  better  to  control  the 
resulting  swelling,  and  the  fracture  having  been  adjusted  by  pressure  and 
extension,  a  roller  is  next  passed  around  the  limb  as  high  up  as  the  superior 
part  of  the  forearm,  special  care  being  taken  that  it  shall  not  produce  the 
slightest  constriction  anywhere.  The  splints  are  then  placed  in  their  proper 
position,  and  fastened  in  the  usual  manner.  If  there  be  any  tendency  to 
displacement,  which,  however,  rarely  happens  after  the  first  few  days,  a  nar- 
row, square  compress,  not  more  than  a  third  of  an  inch  in  thickness,  is  laid 
over  the  projecting  fragment,  to  give  greater  concentration  and  effect  to  the 
pressure  of  the  apparatus  opposite  to  the  seat  of  fracture.  Sometimes  it  is 
found  necessary  to  use  a  compress  on  each  side  of  the  wrist ;  but  such  is  the 
accuracy  with  which  the  palmar  splint  fits  the  parts  that  this  portion  of  the 
dressing  may  generally  be  altogether  dispensed  with.    There  is  no  use,  in  any 
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case,  of  an  interosseous  compress,  as  there  never  is  any  tendency  in  the  frag- 
ments to  inward  displacement.  The  advantage  of  the  apparatus  of  Dr.  Bond 
is  that,  while  it  maintains  the  thumb  perfectly  at  rest,  and  consecpuently  pre- 
vents its  extensor  muscles  from  disturbing  the  fragments,  it  permits  the  patient 
to  move  his  fingers  about  freely  in  front  of  the  block  ;  a  circumstance  of  no 
trifling  importance  in  an  accident  so  liable  to  be  followed  by  inflammation  of 
the  sheaths  of  the  tendons.  The  hand  and  forearm  are,  of  course,  supported 
in  a  sling. 

In  the  absence  of  Dr.  Bond's  apparatus,  a  good  dressing  may  be  made  of 
two  thin  pieces  of  wood,  or  stout 

binder's  board,  a  little  wider  than  Fig.  388. 

the  forearm,  well  padded,  and  of  the 
same  length  as  the  preceding,  care 
being  taken,  in  applying-  them,  to 
fill  up  the  hollow  of  the  hand  and 
the  intervals  between  the  splints  and 
limb  with  cotton.  It  will-  also  be 
well,  in  this  case,  to  give  the  anterior 
extremities  of  the  splints  a  sloping 
inclination  from  above  downwards,  so  as  to  put  the  extensors  of  the  thumb 
slightly  upon  the  stretch,  as  seen  in  fig.  388. 

A  very  simple  but  efficient  method  of  treating  fractures  of  the  inferior 
extremity  of  the  radius  was  recently  suggested  by  Dr.  John  Swinburne'  of 
Albany,  New  York.  It  consists  in  confining  the  forearm  upon  a  single 
splint,  stretched  along  its  posterior  aspect  from  the  elbow  to  the  metacarpo- 
phalangeal joints,  and  composed  of  a  thin  piece  of  wood,  the  width  of  the 
limb,  and  provided  with  two  compresses,  one  of  which  fills  up  the  concavity 
of  the  carpus,  while  the  other  supplies  the  deficiency  in,  the  straight  line  of 
the  arm  above.  The  splint  is  secured  with  adhesive  strips,  the  application 
being  commenced  at  the  elbow,  and  then  continued,  at  intervals  of  several 
inches,  down  the  limb  to  the  hand,  which,  the  displaced  parts  having  been 
previously  adjusted,  is  firmly  fastened  in  such  a  manner  as  to  allow  perfect 
freedom  to  the  thumb  and  fingers.     The  annexed  cuts,  figs.  389,  390,  and 

Fig.  389. 


Dressing  for  fracture  of  the  lower  end  of  the  radius. 


Fig.  390. 


Fig.  391. 


I)r.  Swinburne's  apparatus  for  fracture  of  the  radius. 

391   afford  a  good  idea  of  the  apparatus  and  of  the  appearance  of  the  limb 
after  its  application. 

The  above  dressings  will  answer  equally  well,  whatever  may  be  the  charac- 
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ter  of  the  displacement,  whether  backwards  or  forwards.  Passive  motion  is 
instituted  at  the  end  of  a  fortnight,  proper  support  being  given  to  the  frac- 
ture while  this  is  being  made.  The  proceeding  is  afterwards  repeated  every 
other  day,  until  the  end  of  the  fourth  week,  when  the  apparatus  may  gene- 
rally be  discontinued,  the  bandage  alone  being  used*  If  the  joints  of  the 
fingers  are  stiffened,  they  should  receive  special  attention  tat  each  dressing. 

FRACTURES  OF  THE  HUMERUS. 

Fractures  of  the  humerus  are  of  frequent  occurrence,  and  are  of  great 
practical  importance,  from  the  difficulty  which  so  often  attends  their  diag- 
nosis and  treatment.  They  may  take  place  in  the  shaft  of  the  bone,  at  its 
surgical  neck,  at  its  head  within  the  capsular  ligament,  and  at  its  condyles. 

1.  Shaft.— The  simplest  fractures  of  the,  humerus  are  those  which  occur  in 
its  shaft,  as  they  are  most  easily  detected  and  treated,  and  least  liable  to  be 
followed  by  deformity  and  loss  of  function.  Caused  occasionally  by  direct 
violence,  they  more  frecpiently  result  from  falls  upon  the  palm  of.the  hand,  in 
attempts  to  save  the  body  from  more  serious  injury.  In  several  instances 
that  have  come  under  my  observation,  and  which-  are  alluded  to  in  another 
part  of  this  section,  the  accident  was  produced  by  muscular  contraction  ;  in 
one  case,  while  the  patient  was  in  the  act  of  throwing  a  chip.  The  fracture 
is  usually  oblique,  a  transverse  one,  properly  so  termed,  being  exceedingly 
uncommon.  A  complicated  fracture  of  the  shaft  of  the  humerus  is  occasion- 
ally met  with,  as  a  consequence  of  the  explosion  of  firearms,  the  contact  of 
machinery,  or  the  passage  of  the  wheel  of  a  carriage. 

The  symptoms  of  fracture  of  the  humerus  in  this  situation  are  usually  cha- 
racteristic, the  deformity,  preternatural  mobility,  and  crepitus  being  well 
marked.  In  general  there  is  some  shortening,  but  the  amount  of  this  varies 
very  much,  according  to  the  obliquity  of  the  fracture  and  the  development  of 
the  limb  ;  in  ordinary  cases,  it  is  very  slight,  the  weight  of  the  arm  being 
sufficient  to  counteract  the  action  of  the  muscles,  at  least  to  a  considerable 
extent.  The  direction  of  the  displacement  is  regulated  by  the  line  of  frac- 
ture ;  if  this  is  below  the  insertion  of  the  deltoid,  the  inferior  fragment  will 
be  drawn  inwards,  but  outwards  if  it  be  above  that  point.  However  this 
may  be,  any  deformity  that  is  present  is  easily  effaced  by  extension  and 
counter-extension.  The  limb  .is  completely  powerless,  and  is  always  sup- 
ported by  the  patient  at  the  wrist. 

The  treatment  of  this  fracture  is  very  simple,  the  only  apparatus  necessary 
being  two  splints,  and  a  roller  applied  from  the  fingers  up.  The  splints  may 
consist  of  two  stout  pieces  of  unoiled  sole-leather,  or  binder's  board ;  one 
extending  from  the  axilla  to  within  an  inch  of  the  internal  condyle,  and  the 
other  from  the  shoulder-jojnt  to  the  corresponding  point  of  the  outer  condyle, 
the  two,  when  applied,  nearly  meeting  each  other.  By  soaking  them  in  hot 
water,' they  may  be  accurately  moulded  to  the  shape  of  the  limb,  and,  when 
this  is  done,  it  is  impossible  to  conceive  of  anything  better  adapted  for  the 
treatment  of  such  a  case.  The  forearm  and  hand  are,  of  course,  supported 
in  a  sling,  and,  for  the  sake  of  greater  security,  the  arm  may  be  fastened  by 
a  few  turns  of  a  bandage  to  the  side  of  the  trunk,  though  this  is  not  at  all 
essential.  Special  care  is  taken  not  to  raise  the  elbow,  as  a  certain  degree 
of  weight  is  necessary  to  prevent  overlapping  of  the  fragments.  This  mode 
,  of  dressing  fractures  of  the  shaft  of  the  humerus  I  have  practised  for  many 
years,  and  it  requires  no  argument  to  show  its  superiority  over  the  old  four- 
splint  apparatus,  still,  used  by  many  surgeons.  If  the  lesion  be  simple,  re- 
union will  generally  occur  in  a  month. 

2.  Inferior  Extremity. — Fracture  of  the  condyles  may  be  caused  by  a  fall 
upon  the  point  of  the  elbow,  by  a  blow,  or  by  the  passage  of  the  wheel  of  a 
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carriage.  I  have  repeatedly  known  it  to  be  produced  by  a  fall  upon  the 
palm  of  the  hand,  the  limb  being  at  the  time  in  an  extended  position.  The 
accident  may  be  simple,  or,  as  not  unfrequently  happens,  complicated  with 
serious  mischief  to  the  joint  and  soft  parts.  Both  condyles  may  be  bcokeh, 
or  one  only  may  be  affected.  In  the  former  case,  a  longitudinal  fracture 
usually  extends  some  distance  along  the  centre  of  the  bone,  and  then  termi- 
nates, probably  at  a  distance  of  an  inch  and  a  half  to  two  inches  above  the 
joint,  in  an  oblique  or  transverse  fissure  in  the  lower  portion  of  the  shaft  of 
the  humerus,  thus  producing  three  fragments.  Not  unfrequently,  however, 
there  is  a  separation  merely  of  one  of  these  prominences,  the  fracture  being 
then  usually  directed  obliquely  downwards  into  the  joint.  In  a  third  series 
of  cases,  the  small  projection  over  the  inner  condyle  is  broken  off,  either  ob- 
liquely or  perpendicularly,  without  any  involvement  whatever  of  the  articu- 
lation. . 

The  symptoms  of  fracture  of  this  portion  of  the  humerus  vary  according  to 
circumstances,  as  might  be  expected  from  a  consideration  of.  the  structures  of 
the  elbow-joint.  When  both  condyles  are  severed  just  above  the  articula- 
tion, the  radius  and  ulna  project  backwards,  a  hollow  exists  at  the  .bend  of 
the  arm,  the  forearm  is  slightly  flexed,  and  the  distance  between  the  elbow 
and  wrist  is  sensibly  diminished.'  When  the  fracture  involves  both  the  con- 
dyles and  the  inferior  extremity  of  the  shaft  of  the  bone,  there  will  be,  in  ad- 
dition to  these  phenomena,  an  increase  in  the  width  of  the  bend  of  the  arm, 
and  an  app*earan*ce  of  greater  flattening.  The  accident,  whether  accompanied 
by  this  occurrence  or  not,  is  liable  to  be  mistaken  for  dislocation  of  the  radius 
and  ulna  backwards ;  but  the  diagnosis  may  generally  be  readily  determined 
by  the  fact  that  the  symptoms  which  mark  the  former  lesion  promptly  dis- 
appear on  extending  the  limb,  and  that  crepitus  may  be  produced  when  the 
forearm  is  rolled  upon  the  humerus. 

When  the  inner  condyle  alone  is  detached,  as  exhibited  in*  fig.  392,  the 

Fig.  392.   . 


Fraeture  of  the  internal  condyle. 


ulna  projects  backwards,  but  resumes  its  natural  position  on  extending  the 
limb  ;  the  condyle  forms  a  tumor  at  the  back  part  of  the  elbow  ;  crepitus  is 
perceived  on  bending  the  forearm ;  and,  if  the  forearm  be  extended,  the 
humerus  will  advance  in  front  of  the  ulna  as  the  latter  recedes. 
A  fracture  of  the  external  condyle,  shown  in  fig.  393,  is  characterized  by 


Fracture  of  the  external  condyle. 


the  existence  of  a  tumor  at  the  outer  and  back  part  of  the  elbow,  by  crepi- 
tation on  rotating  the  radius,  by  the  supine  position  of  the  hand,  by  inability 
to  move  the  ioint,  and  by  the  constant  semiflexion  of  the  forearm. 

When  the  tubercle  over  the  internal  condyle  is  broken  off,  the  diagnosis  is 
ly  established  Uy  the  great  .mobility  of  the  fragment,  the  ready  production 


easi 
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of  crepitus,  and  the  other  ordinary  signs  of  fracture.  The  accident  is  usu- 
ally caused  by  a  fall  upon  the  elbow,  and  is  unaccompanied  by  any  displace- 
ment of  the  bones  of  the  forearm. 

'Whatever  may  be  the  nature  or  extent  of  these  fractures  in  the  vicinity  of 
the  elbow-joint,  there  are  always  severe  pain  and  complete  inability  to  move 
the  limb.  Considerable  swelling  soon  follows,  and  effusion  rapidly  takes 
place  within  the  articulation,  .obscuring  the  characteristic  features-  of  the 
injury,  and  rendering  the  diagnosis  proportionately  difficult.  When  such  a 
state  of  things  exists,  leeches,  fomentations,  and  other  antiphlogistic  mea- 
sures may  be  necessary  before  the  parts  will  be  sufficiently  tolerant  of  the 
requisite  manipulation. 

The  inferior  extremity 'of  the  humerus  occasionally  gives  way  just  above 
the  condyles,  generally  in  a  more  or  less  oblique  direction,  as  seen  in  fig.  394. 
Such  an  occurrence  may,  unless  great#care  be  taken,  be  readily  confounded 

Fig.  394. 


Fracture  of  the  lower  end  of  the  humerus. 


with  dislocation  of*the  ulna  and  radius  backwards,  which  its  symptoms,  at 
first  sight,  closely  resemble.  Tift  sigus  of  distinction  are,  the  mobility  of  the 
limb,  and  the  facility  with  which  the  parts  can  be  restored  to  their  natural 
position,  followed  by  the  immediate  return  of  deformity  upon  discontinuing 
the  extension.  The  accident,  which  should  be  treated  on  the  same  princi- 
ples as  fracture  of  the  shaft  of  the  humerus,  is  extremely  liable  to  be  fol- 
lowed by  stiffness  of  the  joint. 

In  chHdren,  prior  to  the  completion  of  the  ossific  process,  there  is  some- 
times a  separation  of  tlje  epiphysis  of  the  inferior  extremity  of  the  humerus, 
induced  by  falls  upon  the  hand  or  elbow.  The  symptoms  resemble  those  of 
fracture  in  this  situation  in  the  adult,  there  being  an  unnatural  projection 
at  the  back  of  the  joint,  caused  by  the  retraction  of  the  lower  fragment  along 
with  the  bones  of  the  forearm,  and  the  ready  production  of  crepitus  on  ex- 
tending the  limb.     The  accident  is  treated  as  if  it  were  a  fracture. 

I  kuow  of  no  fractures  which  I  approach  with  more  doubt  and  misgiving 
than  those  of  the  inferior  extremity  of  the  humerus,  involving  the  elbow- 
joint.  I -know  of  none  which  are  more  liable  to  be  followed  by  severe  in- 
flammation of  the  synovial  membrane,  extensive  effusion,  anchylosis,  and 
deformity.  Even  in  the  more  simple  forms  of  these  injuries,  and  where  the 
treatment  has  been  most  skilfully  conducted;  there  is  generally  great  risk  of 
an  unfavorable  result ;  at  all  events,  a  long  time  will  be  sure  to  elapse  before 
there  will  be  anything  like  a  good  -use  of  the  articulation.  The  prudent  sur- 
geon will,  therefore,  inform  his  patient,  at  the  commencement  of  the  attend- 
ance,.of  the  nature  and  probable  consequences  of  the  case.  From  five  to 
six  weeks  is  the  average  period  necessary  for  the  reunion. 

The  nature  of  the  deformity,  in  badly-treated- fracture  of  the  condyles  of 
the  humerus,  may  exhibit  itself  in  quite  a  variety  of  ways,  depending  upon 
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the  peculiar  mode  of  treatment.  Sometimes  a  posterior  projection  remains, 
caused  by  the  displacement  of  the  lower  end  of  the  bone  backwards ;  not 
unfrequently  the  limb  has  a  strangely  twisted  appearance,  either  in  the  direc- 
tion of  pronation  or  supination  ;  occasionally  it  is  permanently  flexed  or 
extended ;  and  sometimes,  again,  the  limb  is  greatly  increased  in  breadth. 

Most  practitioners,  I  believe,  are  agreed  upon  the  propriety  of  treating 
these  fractures  with  the  limb  in  the  flexed  position.  I  know  of  but  few  that 
pursue  the  opposite  plan,  and  the  arguments  which  they  have  adduced  iirits 
favor  have  by  no  means  convinced  me  that  it  is  at  all  equal  to  the  other  me- 
thod. It  is  but  just  to  say,  however,  that  I  know  nothing  of  its  comparative 
merits  from  experience,  inasmuch  as  I  have  never,  in  a  solitary  instance, 
adopted  it,  having  always  been  satisfied  with  the  rectangular  position.  To 
maintain  the  limb  in  this  situation-,  I  have  long  been  in  the  habit  of  employ- 
ing a  light  and  well-shaped  tin-caSe,  extending  from  the  axilla  to  the  meta- 
carpophalangeal articulations.  This,  being  properly  lined  with  wadding, 
affords  an  admirable  support  to  the  limb,  and  effectually  prevents  displace- 
ment of  the  fragments,  whatever  may  be  their  size  or  number.  Great  care 
should  be  taken  to  protect  the  inner  condyle  from  pressure,  otherwise  it  may 
become  seriously  inflamed,  if  not  ulcerated.  To  obviate  this  occurrence,  a 
small  gap  may  occasionally  be  made  with  advantage  in  the  case,  opposite 
this  ledge  of  bone.  A  case  made  of  gutta  percha,  felt,  thin  wire,  or  sole- 
leather,  answers  quite  as  well  as  one  of  tin,  and  is  even  superior  to  it, .inas- 
much as  it  admits  of  more  accurate  adaptation  to  the  irregularities  of  the 
limb.  The  forearm  is  supported  in  a  sling,  in  a  state  midway  between 'supi- 
nation and  pronation. 

There  are  no  fractures  which,  require  more  constant  vigilance  after  their 
adjustment  than  those  about  the  elbow-joint.  The  dressings  should,  therefore, 
be  examined  for  some  time,  from  day  to  day,  in  order  that  they  may  be 
changed  whenever  they  become  either  too  tight  or  too  slack,  and  especial 
pains  must  be  taken  that  the  bandage,  in  the  first  instance,  is  applied  very 
loosely,  due  allowance  being  always  made  for  the  resulting  swelling.  If  some 
time  have  elapsed  since  the  occurrence  of  the  injury,,  and  the  pain  and 
tumefaction  are  very  severe,  measures  should  be  used  to  reduce  the  inflam- 
mation before  the  limb  is  put  up.  Passive  mo'tion  is  commenced  at  the  end 
of  two  weeks,  and  repeated  every  forty-eight  hours  until  all  danger  of  anchy- 
losis is  passed.  As  soon  as  the  fracture  is  sufficiently  repaired  to  bear  the 
change,  the  rectangular  apparatus  is  taken  off,  and  a  more  obtuse  one  substi- 
tuted in  its  place. 

Fig.  395. 


Complicated  fracture  of  the  elbow. 


Fractures  of  the  elbow  are  often  of  a  complicated  character,  fig.  395,  espe- 
cially when  caused  by  railway  injury,  or  falls  from  a  great  height,  penetrating 
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the  joint,  extensively  lacerating  the  soft  parts,  and,  perhaps,  comminuting 
the  bones.  Such  accidents  are  always  fraught  with  danger,  both  to  limb  and 
life,  and  usually  promptly  require  amputation.  Even. supposing  that  the 
limb  could  occasionally  be  saved  under  such  circumstances,  the  patient's  re- 
covery will  be  extremely  tardy,  and  when,  at  length,  he  does  get  well,  it  will 
be  found,  as  a  general  rule,  that  the  joint  will  be  worse  than  useless,  only 
serving  as  a  hindrance. 

3.  Superior  Extremity. — The  superior  extremity  of  the  "humerus  includes 
the  hemispherical  head  of  this  bone  and  its  two  necks,  the  anatomical  and 
surgical ;  the  former  being  the  narrow,  constricted  portion  between  the  bead 
and  its  tuberosities,  and  the  latter  all  that  portion  which  intervenes  between 
these,  prominences  and  the  insertion  of  the  broad  dorsal  muscle,  its  length 
varying'froui  an  inch  and  a  half  to  two  inches,  according  to  the  stature  of  the 
individual. 

a.  Fracture  of  the  Head. — Fracture  of  the  head  of  the  humerus  is  an  ex- 
tremely uncommon  occurrence,  so  much  so,  indeed,  that  its  possibility  was 
for  a  long  time  a  matter  of  controversy  among  surgeons.  The  cases,  how- 
ever, that  have  been  reported  by  Bichat,  Astley  Cooper,  Dorsey,  Gibson,  R. 
W.  Smith,  Malgaigne,  and  others,  have  effectually  dispelled  all  doubt  upon 
.  the  subject.  I  saw,  myself,  many  years  ago,  in  a  patient  of  Dr.  George 
McClellan,  an  instance  of  the  kind,  which  had  been  mistaken  by  the  attend- 
ants for  a  fracture  of  the  acromion  process,  and  the  true  nature  of  which  was 
not  detected  until  several  years  after  the  occurrence  of  the  accident,  when 
the  man,  who  was  upwards  of  forty  years  of  age,  died  of  another  disease,  and 
an  opportunity  was  thus  afforded  of  examining  the  parts.  The  fracture  had 
extended  obliquely  from  above  downwards  .through  the  head  -of  the  bone ; 
and,  although  it  had  become  perfectly  consolidated,  there  were  several  rough 
prominences  which,  while  they  unmistakably  indicated  the  seat  of  the  injury, 
greatly  impeded  the  movements  of  the  shoulder-joint.  The  accident  had 
been  caused  by  a  fall  from  a  carriage. 

In  a  specimen  in  my  private  collection,  obtained  from  the  body  of  an 
insane  woman,  upwards  of  seventy  years  of  age,  whose  skeleton  presented 
the  appearance  of  having  been  broken  in  numerous  places,  the  head  of  the 
•  humerus  is  completely  detached  from  the  anatomical  neck,  the  articulating 
surface,  which  retained  its  smooth  and  polished  aspect,  being  tilted  over  the 
great  tuberosity  against  the  posterior  surface  of  the  bone,  to  which  it  is  firmly 
and  Inseparably  united  by  osseous  matter,  the  fracture  having  evidently  hap- 
pened a  long  time  before  death.  Directly  opposite  to  the  prominence  thus 
formed,  on  the  inner  surface  of  the  humerus,  is  another  large  projection-  fully 
an  inch  in  length,  having  the  character  of  a  stalactitic  exostosis.  The 
bicipital  groove  is  completely  effaced.  The  whole  bone  is  extremely  light, 
its  weight  being  hardly  two  ounces  and  a  half.  The  annexed  cut,  fig.  396, 
conveys  a  good  idea  of  the  distinguishing  features  of  this  remarkable,  if  not 
,      unique  specimen. 

Fie.  396. 


Fracture  with  detachment  of  the  head  of  the  humerus. 

When  the  head  of  the  humerus  is  completely  detached  from  the  tubercles 
along  the  anatomical  neck,  it-must  necessarily  act  as  a  foreign  body,  speedily 
perishing  from  the  wan,t  of  nourishment.     In  some  cases,  however,  it  is  en- 
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Fig.  397. 


abled  to  preserve  its  vitality,  although  imperfectly,  by  remaining  in  connec- 
tion with  the  rest  of  the  bone  through  the  intervention  of  a  few  bands  of 
fibrous  tissue. 

b.  Fracture  of  the  Anatomical  Neck.— \n  children,  prior  to  the  completion 
of  ossification,  the. head  of  the  humerus  is  occasionally  separated  from  the 
shaft  of  the  bone,  very  neap  the  point  of  attachment  of 
the  capsular  ligament,  or  at  the  anatomical  neck.  The 
accident  is  generally  caused  by  a  fall  on  the  elbow,  or 
by  violence  applied  to  the  shoulder,  and  is  very  liable 
to  be  mistaken  for  other  injuries.  In  old  persons,  the 
head  of  the  bone,  fig.  397,  is  sometimes  not  only  broken 
off,  but  thrown  down  into  the  axilla,  where  it  forms  a 
distinct  tumor  that  can  easily  be  felt  by  the  hand,  but 
which  does  not  obey  the  movements  of  the  arm.  Such 
an  accident  always  seriously  complicates  the  case. 

Intra-capsular  fracture  of  the  humerus  is  occasionally 
impacted,  the  upper  fragment  being  propelled  into  the 
inferior.  The  occurrence,  which  is  extremely  uncom- 
mon, is  met  with  exclusively  in  old  subjects,  laboring 
under  atrophy  and  great  fragility  of  the  osseous  tissue. 
The  head  of  the  bone  can  be  felt  in  the  glenoid  cavity, 
there  is  a  slight  hollow  below  the  acromion,  the  axis  of 
the  arm  is  direeted  inwards  towards  the  coracOid  pro- 
cess, and  the  elbow  is  somewhat  separated  from  the 
trunk.  Crepitation  is  either  very  faint  or  entirely  want- 
ing. The  length  of  the  humerus  is  diminished,  but 
generally  in  so  slight  a  degree  as  to  render  it  unavailing  in  a  diagnostic 
point  of  view. 

c.  Fracture  of  the  Surgical  Neck. — Fracture  of  this  portion  of  the  humerus 
is  uncommon,  but  may  take  place,  from  the  same  causes  as  fracture  of  the 
shaft  of  the  bone  ;  sometimes  from  a  fall  upon  the  hand  or  elbow,  sometimes 
from  direct  violence,#and  sometimes,  although  rarely,  from  muscular  action. 
The  injury  is  always  attended  with  marked  displacement,  forming  an  import- 
ant feature  in  its  history.  The  superior  fragment,  yielding  to  the  influence 
of  the  spinate  muscles  of -the  scapula,  is  generally  drawn  outwards  and  slightly 

Fig.  398. 


Fracture    of    anatomical 
neck  of  humerus. 


Fracture  of  the  surgical  neck  of  the  humerus.     ■ 

forwards,  while  the  inferior  one  is  directed  inwards  towards  the  side  of  the 
trunk  by  the  pectoral,  broad  dorsal,  and  Jarge  teres  muscles,  attached  to  the 
inner  border  of  the  bicipital  groove.  At  the  same  time  that  this  portion  of  the 
humerus  is  dragged  inwards,  it  is  usually  somewhat  raised  by  the  joint  agency 
of  the  muscles  that  pass  from  the  scapula  to  the  forearm  ;  the  extent  of  the 
displacement,  however,  is  commonly  trivial,  inasmuch  as  the  weight  of  the 
limb  is  almost  sufficient  to  counteract  its  occurrence. 

The  diagnosis  of  these  different  fractures  is  not  always  so  easy  as  might, 
at  first,  be  supposed.  Their  character  is  often  greatly  obscured  by  the  swell- 
in^,  and  the  consequent  difficulty  of  making  a  thorough  examination.  In 
general  there  is  marked  deformity  at  the  shoulder-joint,  the  deltoid  muscle  is 
flattened,  the  arm  is  twisted  -'upon  its  axis,  and,  if  the  injury  is  situated  on 
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the  outside  of  the  capsular  ligament,  there  is  usually  slight  shortening  of  the 
humerus,  with  distinct  projection  of  the  upper  end  Of  the  lower  fragment, 
If  extension  and  counter-extension  be  made,  so  as  to  draw  the  parts  in  place, 
crepitation  will  be  elicited,  followed  by  a  recurrence  of  all  the  previous  symp- 
toms the  moment  the  surgeon  relinquishes  his  hold.  In  all  cases  of  ddubt,  it 
will  be  a  good  plan  to  grasp  the  head  of  the  humerus  firmly  with  the  timmb 
and  fingers  of  one  hand,  while  with  the  other  we  seize  the  elbow  and  move 
the  arm  on  its  axis.  If  fracture  be  present,  it  will  almost  be  sure  to  be  de- 
tected by  the  crepitation  produced  by  the  manoeuvre,  whereas,  if  there  be  a 
dislocation,  no  noise  will  be  perceived,  and  there  will  also  be  little  or  no 
mobility.  When  the  head  of  the  bone  is  fractured,  and  thrown  off  the 
glenoid  cavity,  the  symptoms  will  be  of  a  compound  character,  the  crepita- 
tion and  abnormal  mobility  co-existing  With  flattening  of  the  deltoid  muscle, 
extraordinary  saliency  of  the  acromion  process,  and  a.remarkable  fulness  in 
the  axilla,  caused  by  the  presence  of  the  displaced  bone,  at  the  same,  time 
that  the  upper  extremity  of  the  inferior  fragment  projects  prominently  up- 
wards and  inwards. 

Treatment.- — Fractures  of  the  superior  extremity  of  the  humerus  must  all 
be  treated  upon'the  same  general  principles  as  fractures  of  the  shaft  of  the 
bone.  The  limb  being  bandaged  from  the  fingers  op, 
two  splints,  broad  and  hollow,  made  of  unoiled  sole- 
leather,  binder's  board,  gutta-percha,  or  gum  sheeting, 
are  applied,  one  on  the  outside,  and  the  other  on  the 
inside  of  the  limb,  the  former  being  long  enough  to  ex- 
tend from  the  external  condyle  to  the  top  of  the  shoulder, 
which  it  should  cover  well  in,  since  it  is  of  paramount, 
importance  to  give  firm  support  to  the  broken  parts, 
as  in  fig.  399.  The  inner  splint  should  be  carefully 
padded  at  its  superior  extremity,  in  order  that  it  may 
not  chafe  the  skin  or  exert  any  disagreeable  pressure 
upon  the  axillary  vessels  and  nerves.  No  cushion  will 
be  required  for  the  axilla.  The  arci  is  carefully  secured 
to  the  side  of  the  chest,  and  the  forearm  is  supported 
in  a  sling,  but  the  el^bow  is  left  free,  in  the  hope  that  its 
weight  will  tend  to  prevent  overlapping  of  the  frag- 
ments. Passive  motion  is  instituted  at.  the  end  of  the 
third  week,  and  firm  union  may  reasonably  be  expected 
in  a  fortnight  more.  A  long  time,  however,  will  elapse 
before  the  joint  will  completely  regain  'its  functions,  if, 
indeed,  it  ever  does.  Permanent  lameness  will  almost  be 
inevitable,  if  the  fracture  be  intra-capsular  and  comminuted,  owing  to  the 
difficulty  of  readjusting  the  fragments. 

When  fracture  of  the  superior  extremity  of  the  humerus  is  complicated 
with  dislocation,  the  proper  plan,  of  course,  is  to  restore  the  displaced  bone 
to  its  natural  position  before  an  attempt  is  made  to  readjust  the  ends  of  the 
fragments.  The  operation,  however,  will  necessarily  be  one  of  extreme  diffi- 
culty, on  account  of  the  shortness  of  the  superior  piece,  which  thus  deprives 
the  surgeon  of  the  advantage  of  a  suitable  lever.  His  whole  reliance  must, 
therefore,  be  upon  well-directed  pressure  and  counter-pressure,  while  the 
patient  is  fully  under  the  influence  of  an  anaesthetic,  complete  muscular  relax- 
ation being  of  paramount  importance  to  success.  When  the  operation  fails, 
it  has  been  recommended  to  let  the  dislocated  head  of  the  bone  remain  in  its 
unnatural  situation,  and  to  bring  the  upper  extremity  of  the  lower  fragment 
in  contact  with  the  glenoid  cavity,  in  the  hope  that,  in  time,  as  the  bone  be- 
comes rounded  off,  it  will  contribute  to  the  restoration  of  the  motion. of  the 
limb.     Such  an  idea,  however,  it  seems  to  me,  must  be  perfectly  delusive ;  for 
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it  is  impossible  to  see  how,  under  such  circumstances,  nature  could  make 
anything  like  a  good  or  useful  joint.  Instead,  therefore,  of  pursuing  such  a 
practice,  I  should  not  hesitate;  if  a  case  of  the  kind  were  to  present  itself  to 
me,  to  cut  down  upon  the  dislocated  bone,  and  push  it  back  into  its  natural 
position.  The  broken  pieces  being  placed  in  contact,  and  the  wound  care- 
fully closed,  I  should  not  apprehend  any  bad  results  from  inflammation  and 
its  consequences.  Excision  of  the  head  of  the  humerus  is  seldom  followed 
by  serious  effects ;  and,  although  the  two  cases  are  not  exactly  parallel,  yet 
I  should  neither  expect  to  lose  my  patient,  nor  make  him  a  stiff  joint. 

Fractures  of  the  surgical  neck  of  the  humerus  are  occasionally  impacted, 
the  upper  extremity  of  the  inferior  fragment  being  forcibly  driven  into  the 
cancellated  structure  of  the  lower  end  of  the  superior  fragment.  Such  an 
occurrence.is  most  common- in  old  subjects,  after  the  age  of  fifty-fiv-e,  in  con- 
sequence of  interstital  absorption  of  the  osseous  tissue,  and  may  be' produced 
either  by  a  blow  upon  the  shoulder,  or,  what  is  more  common,  by  a  fall  upon 
the  elbow.  The  extent  of  the  impaction  varies  from  a  few  lines  to  half  an- 
inch  or  more.  As  the  bone  retains  its  continuity,  the  symptoms  of  the  acci- 
dent are  usually  very  obscure,  there  being  neither  mobility  nor  crepitation, 
unless  the  fragments  are  unlocked  by  being  forcibly  pulled  asunder.  Never- 
theless, there  is  generally  some  deformity,  perceptible  upon  firmly  grasping 
the  humerus,  and  an  alteration  in  the  axis  of  the  limb,  which  often  looks  as 
if  it  were  twisted,  together  with  severe  pain,  and-  usually  also  more  or  less 
contusion  of  the  soft  parts.  If  the  impaction  be  extensive,  there  will,  in 
addition,  be  some  degree  of  shortening  of  the  arm,  or  a  slight  diminution  in 
the  distance  between  the  shoulder  and  elbow.  These  circumstances,  conjoined 
with  the  fact  that  the  patient  has  received  a  severe  injury,  that  there  is  loss 
of  motion  in  the  joint,  and  that  all  the  symptoms  of  dislocation  are  absent, 
afford  sufficient  evidence  of  the  probable  nature  of  the'  case. 

The  impacted  fracture  requires  no  special  treatment  on  its  own  account. 
Experience  and  common  sense  alike  dictate  the  propriety  of  letting  it  alone. 

Nothing,  certainly,  can  be  gained  by  pulling  the  fragments  forcibly  asunder, 
except  mischief  and  trouble.  Instead,  then,  of  such  interference,  the  surgeon 
contents  himself  with  supporting  the  limb,  and  combating  inflammation  by 
leeching,  fomentations,  and  other  means ;  taking  care,  in  due  time,  to  institute 
passive  motion,  lest  anchylosis  should  arise. 

d.  Great  Tuberosity. — Fracture  of  this  portion  of  the  -humerus,  although 
uncommon,  is  probably  not  quite  as  infrequent  as  is  generally  supposed,  the 
obscurity  of  its  symptoms  rendering  it  extremely  apt  to  be  mistaken  for  other 
lesions  in  and  around  the  scapulo-humeral  articulation.  The  accident  is 
liable  to  occur  at  almost  any  period  of  life,  except,  perhaps,  in  early  child- 
hood, and  is  always  caused  by  a  fall  or  blow  upon  the  forepart  of  the  shoulder, 
the  force  being  concentrated  upon  the  upper  extremity  of  the  humerus  so  as 
•to  separate  the  large  tubercle  from  the  hemispherical  head  and  shaft  of  the 
bone.  The  existence  of  the  fracture  is  denoted  by  considerable  flattening 
of  the  deltoid  muscle,  by  a  remarkable  increase  in  the  width  of  the  upper 
portion  of  the  arm,  which  is'  nearly  double  what  it  is  in  the  natural  state, 
and  by  the  presence  of  two  osseous  prominences,  one  of  which,  consisting  of 
the  detached  tuberosity,  is  situated  at  the  superior  and  outer  part  of  the  joint, 
and  the  other,  formed  by  the  head  of  the  humerus,  at  the  upper  and  inner 
part.  •  The  acromion  is  abnormally  salient,  and  the  arm  is  separated  from  the 
side,  but  can  be  approximated  to  it  without  difficulty,  and  in  fact  readily 
pronated  in  every  direction  by  the  surgeon. 

The  most  important  diagnostic  signs  are  the  great  increase  in  the  breadth 

of  the  articulation,  the  refusal  of  the  thumb  to  sink  into  the  glenoid  cavity,  as 

it  always  does  in  dislocation  of  the  shoulder,  the  preservation, of  the  length  of 

.  the  limb  and  the  production  of  crepitation  upon  rotating  the  humerus  by  seizing 


1008         DISEASES    OF    THE    BONES    AND    THEIR    APPENDAGES. 

• 

it  just  above  the  elbow  while  the  surgeon  encircles  the  head  of  the  humerus 
with  both  hands.  Another  important  evidence  is  the  fact  that  the  deformity 
is  readily  effaced  by  manipulation," but  instantly  reappears  when  it  ceases. 

Reparation,  generally  of  an  osseous  character,  is  effected  in  from  four  to 
six  weeks,  according  to  the  age  of  the  patient,  and  the  amount  of  the  result- 
ing inflammation,  which  is  always  very  considerable,  in  consequence  of  the 
concomitant  contusion  of  the  soft  parts.  Owing  to  this  circumstance,  the 
motions  of  the'joint  usually  remain  imperfect  for  many  months;  and  in  not 
a  few  cases,  even  when  the  greatest  vigilance  is  exercised,  they  are  never 
completely  regained,  oiving  to  a  redundancy  of  callus  and  the  formation  of 
osseous  excrescences  around  the  articular  surfaces. 

In  the  treatment  of  this  fracture,  one  of  the  leading  indications  is  to  neu- 
tralize the  action  of  the  muscles  which  are  attached  to  the  tubercles  of  the 
humerus,  the  larger  one  receiving  the  insertion  of  the  two  spinate  and  the 
small  teres,  and  the  lesser  the  subscapular,  which  necessarily  tend  to  draw 
the  fragments  away  from  each  other,  the  subscapular  being  materially  aided 
in  this  by  the  action  of  tlie  broad  dorsal,  the  great  pectoral,  and  the  short 
•head  of  the  flexor  of  the  arm.  To  accomplish  this  object,  the  limb  is  put 
up  in  two  leather  splints,  the  inner  one  of  which  is  nicely  padded  above  to 
prevent  undue  pressure  upon  the  axillary  vessels  and  nerves,  while  the  outer 
one  should  be  bent  well  over  the  top  of  the  shoulder.  No  cushion  will  be  neces- 
sary, especially  if  the  precaution  be  used  of  securing  the  arm  and  forearm  pro- 
perly to  the  chest.  The  elbow  is  carefully  supported  in  a  sling,  but  not  so 
firmly  as  to  push  the  head  of  the  bone  too  high  up  towards  the  acromion 
process.  For  the  first  five  or  six  days  after  the  accident,  leeches  and  fomen- 
tations may  be  required,  and  passive  motion  should  be  instituted  in  three 
weeks. 

3.    INFERIOR   EXTREMITY. 
FRACTURES   OF   THE   FOOT. 

Fractures  of  the  bones  of  the  foot  do  not  require  any  special  notice,  as 
their  management  is  conducted  upon  the  same  principles  as  that  of  fractures 
of  the  hand.  From  the  fact  that  they  are  generally  complicated,  the  treat- 
ment must  be  largely  antiphlogistic,  and  the  surgeon  will  have  cause  to  con- 
gratulate himself  if  he  is  not  occasionally  obliged  to  amputate  the  foot,  or 
exsect  some  of  its  bones.  It  need  hardly  be  added  that  any  loose  and  dis- 
placed fragments  should  always  be  promptly  removed,  even  when  there  is 
no  external  wound,  and  when  it  plight  be  perfectly  easy  to  effect  replacement; 
for  such  pieces  would  not  only  be  likely  to  act  as  foreign  bodies,  but  they 
might,  in  the  event  of  vicious  reunion,  seriously  interfere  with  the  wearing  of 
a  boot. 

The  calcaneum,  or  heel-bone,  notwithstanding  its  exposed  situation,  the* 
importance  of  its  functions,  and  the  manner  in  which  it-lies  beneath  the  tibia 
and  fibula,  is  seldom  the  subject  of  fracture.  Direct  violence  is  the  most 
common  cause  of  the  accident,  which  is  often  attended  with  severe  lesion  of 
the  neighboring  structures,  both  soft  and  hard.  Falling  from  a  great  height, 
in  which  the  person  alights  upon  his  heel  or  foot,  is  the  manner  in  which  it 
commonly  happens.  The  bone  being  thus  forcibly  acted  upon,  on  the  one 
hand,  by  the  weight  of  the  body,  and,  on' the  other,  by  the  resistance  #ffered 
•  by  the  surface  struck,  yields  at  its  weakest  point,  breaking,  perhaps,  into  several 
pieces.  ^lore  rarely  the  accident  is  produced  by  the' inordinate  contraction  of 
the  muscles  of  the  calf,  as  in  dancing  and  leaping ;  but  in  this  case  it  is  only  the 
posterior  extremity  of  the  bone  that  suffers,  its  tip  being  the  part  generally 
torn  off.  The  amount  of  displacement  varies  according  to  circumstance.-, 
being  necessarily  very  slight  when  the  fracture  extends  across  the  body  of 
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the  bone,  whereas  it  is  always  very  considerable  when  it  involves  its  back 
part,  on  account  of  the  action  of  the  gastrocnemial  muscles,  which  exertiim- 
their  influence  through  the  tendo  Achillis,  sometimes  draw  up  the' posterior 
fragment  from  an  inch  and  a  half  to  two,  three,  four,  and  even  five  inches 
Authors  speak  of  an  impacted  fracture  of  the  calcaneum,  but  such  an  occur- 
rence must  be  extremely  uncommon. 

The  signs  of  this  fracture  are  always  sufficiently  characteristic  wlien  the 
posterior  portion  of  the  bone  is  broken  off,  the  hollow  at  the  heel,  the  pro- 
tuberance at  the  lower  and  back  part  of  the  leg,  and  the  impossibility  of 
extending  the  foot,  being  unmistakable  evidences  of  the  nature  of  the  acci- 
dent. Upon  bringing  down  the  upper  fragment  in  contact  with  the  inferior, 
crepitus  may  be  obtained,  though  it  will  be  very  faint  if  the  tip  only  of  the 
bone  has  been  detached.  The  diagnosis  will  be  more  difficult  when  the 
fracture  extends  across  the  body  of  the  calcaneum  ;  for  then  there  will  be  no 
displacement,  the  latter  and  interosseous  ligaments  keeping  the  posterior 
fragment  in  position.  In  general,  however,  it  may  be  determined  by  the 
history  of  the  case,  and  by  making  pressure  upon  the  calcaneum  in  different 
directions,  thus  eliciting  crepitation  if  fracture  actually  exist. 

A  fracture  of  the  calcaneum  from  the  laceration  of  its  fibres  is  usually  slow 
in  uniting  on  account  of  the  difficulty  of  keeping  the  fragments  in  contact,  the 
muscles  of  the  calf  constantly  tending  to  separate  the  upper  from  the  lower. 
For  this  reason,  the  union  will  frequently,  if  not  generally,  be  ligamentous 
instead  of  osseous,  and  a  long  time  will,  therefore,  be  required  for  the  com- 
plete restoration  of  the  functions  of  the  foot.  When  the  fracture  is  caused 
by  direct  violence,  the  repair  is  effected  in  the  ordinary  manner. 

When  there  is  much  contusion  of  the  soft  parts,  it  may  be  necessary  to  use 
antiphlogistics  for  moderating  the  inflammation,  before  applying  permanent 
dressings.  The  nature  of  these  dressings  must  depend  upon  the  presence  or 
absence  of  displacement.  In  the  former  case,  the  chief  obstacle  to  the  cure 
is  the  contraction  of  the  gastrocnemial  muscles,  which  must,  therefore,  be 
effectually  controlled  until  the  consolidation  has  advanced  sufficiently  to 
enable  the  upper  fragment  to  maintain  its  position  independently  of  extrinsic 
aid.  The  least  objectionable  contrivance  for  fulfifli*g  this  indication  is  a 
short  splint,  of  stout  tin,  well  padded,  and  adapted  to  the  shape  of  the  limb, 
the  anterior  part  of  which  it  should  cover  from  the  middle  of  the  leg  as.far 
nearly  as  the  toes.  When  tin  cannot  be  obtained,  wood,  sole-leather,  or 
binder's  board,  may  be  used.  The  object  of  this  splint  is  to  maintain  the 
leg  and  foot  in  a  permanently  extended  position,  for  in  proportion  as  this  is 
effected  will  be  the  relaxation  of  the  muscles  of  the  calf.  To  maintain  the 
upper  fragment  in  place,  the  leg  and  foot  may  be  bandaged  in  opposite 
directions,  adhesive  strips  and  a  compress  having  previously  been  applied 
around  the  heel  and  sole.  This  position  should  be  continued  for  at  least  six 
weeks,  or  until  there  is  reason  to  believe  that  the  connecting  medium  is  firmly 
established.  The  apparatus  of  Petit,  formerly  so  popular  in  the  treatment 
of  this  form  of  fracture,  should  not  be  used,  as  it  is  anything  but  a  suitable 
contrivance,  the  tendency  of  the  cord  and  slipper  being  to  displace  the  upper 
fragment,  and  to  irritate  the  soft  parts  about  the  heel. 

In  the  other  variety  of  fracture,  as  there  is  no  displacement,  all  that  is 
necessary  is  to  subdue  inflammatory  action,  and  to  keep  the  foot  and  leg  in  a 
quiet  and  relaxed  position  with  a  tin  case,  or  two  light  side  splints,  the  limb 
lying  upon  its  outer  surface  over  a  pillow. 

FRACTURES  OF  THE  TIBIA. 

The  tibia,  like  other  long  bones,  is  liable  to  give  way  at  various  points  of 
its  extent,  but  more  frequently  below  its  middle  than  anywhere  else.     A 
vol.  I. — 64 
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fracture  of  its  condyles  is  unasual,  and  its  occurrence  is  always  denotive  of 
great  direct  violence.  Occasionally  the  bone  is  broken  near  its  upper  ex- 
tremity, from  an  inch  to  an  inch  and  a  half  below  the  knee.  The  internal 
malleolus  is  sometimes  detached  by  a  twist  of  the  foot,  by  a  fall  upon  the  sole 
of  the  foot,  or  by  direct  injury. 

Most  fractures  of  the  shaft  of  the  tibia  are  oblique,  very  few,  if  any,  trans- 
verse ;,  nevertheless,  as  the  fibula  retains  its  integrity,  there  is  seldom  any 
considerable  displacement,  the  sound  bone  acting  as  a  splint  to  the  broken 
one.  It  is  not  often,  however,  that  the  fragments  com- 
pletely retain  their  apposition  ;  in  general,  there  is  some 
degree  of  separation,  which  may  always  be  easily  detected, 
even  when  there  is  considerable  tumefaction,  by  passing 
the  finger  along  the  tibia,  and  tracing  its  outline.  If 
there  be  a  fracture,  it  will  manifest  itself  by  an  abnormal 
depression  at  some  particular  point,  or  by  an  unnatural 
projection,  sufficiently  obvious  to  establish  at  once  the 
nature  of  the  case.  The  amount  of  this  projection  is 
often  very  great,  especially  when  the  upper  fragment  is 
very  long,  sharp,  and  oblique,  in  which  event  it  is  gene- 
rally extremely  prominent,  and  with  difficulty  prevented 
from  piercing  the  skin.  The  annexed  drawing,  fig.  400, 
from  a  preparation  in  my  collection,  conveys  a  good  idea 
of  this  form  of  injury.  For  the  reason  just  mentioned, 
there  will  usually  be  an  absence  of  crepitation,  or  if  there 
be  any  evidence  of  this  kind,  it  will  be  very  faint  and 
unsatisfactory.  The  fracture,  if  perfectly  free  from  com- 
plication, will  commonly  unite  in  from  four  and  a  half  to 
five  weeks. 

Fracture  of  the  internal  malleolus  is  met  with  in  various 
forms.     In  some  cases,  the  process  is  broken  off  at,  or 
close  to,  its  connection  with  the  lower  end  of  the  tibia; 
in  others,  near  its  free  extremity  ;  but  the  most  common 
siteof  the  lesion  is  about  the  centre  of  the  process.     Its 
direction  is  nearly  always-oblique;  rarely,  if  ever,  strictly 
transverse  or  perpendicular.     Occasionally  the  process  is 
broken  at  several  points,  thus  constituting  a  comminuted 
fracture.     Finally,  cases  occur,  although  rarely,  in  which 
the  fracture  coexists  with  fracture  of  the  lower  extremity  of  the  fibula.     The 
diagnosis  is  easily  established  by  the  position  of  the  foot,  which  is  always 
turned  upwards  and  inwards,  as  if  it  were  partially 
dislocated,  and  by  the  facility  with  which  the  de- 
tached piece  of  bone  can  be  moved  about  with  the 
thumb  and  finger ;  a  procedure  which  also  readily 
elicits  crepitation. 

The  most  simple  contrivance  for  the  treatment  of 
fracture  of  the  tibia,  is. a  tin  case,  fig.  401,  accurately 
shaped  to  the  limb,  provided  with  a  foot-piece, 
and  reaching  a  few  inches  above  the  knee.  A  band- 
age is  applied  in  the  usual  manner,  and  any  tendency 
to  displacement  is  easily  counteracted  by  means  of  a 
compress,  arranged  so  as  to  bear  gently  and  equably 
upon  the  ends  of  the  fragments.  I  have  never  found 
it  necessary  to  employ  any  other  apparatus  than  this, 
no  matter  where  the  tibia  was  broken.  When  the 
fracture  involves  the  malleolus  the  foot-piece  will 
Tin  case.  effectually  prevent  displacement.     In  fracture  of  the 


Oblique  fracture  of  the 
tibia. 


401. 
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superior  extremity  of  the  tibia,  extending  into  the  condyles  the  plan  usuallv 
adopted  ,.  to  place  the  leg  and  thigh  in  The  straight  position,  o  IZ  omi  e" 
the  condyles  of  the  femur  to  support  the  broken  bone,  extension  and  couiX 
extension  being  made  wifh  two  long  splints.  Such  a  contrivance,  however  wi  1 
be  altogether  unnecessary,  if  we  employ  the  tin  case,  especially  if  it  be  made 
sufficiently  long  to  embrace  the  inferior  third  of  the  thigh,  therebv  complete!? 
counteracting  any  tendency  on  the  part  of  the  muscles  of  the  limb  to  draw 

Fig.  402. 


Dr.  Welch's  splints. 


the  upper  fragment  backwards  into  the  popliteal  space.     An  efficient  appa- 
ratus  for  these  fractures  will  also  be  found  in  Dr.  Welch's  splints,  fig.  402; 

Fig.  403. 


Dr.  Bauer's  splints. 


and  in  the  wire  splints  of  Dr.  Bauer,  fig.  403,  the  latter  being  particularly 
valuable  on  account  of  their  light,  airy,  and  pliable  character. 


FRACTURES  OF  THE  FIBULA. 

Fracture  of  the  fibula  is,  relatively  considered,  a  sufficiently  common  occur- 
rence, its  frequency  being  due  apparently  to  the  slender  form  of  this  bone,  to 
its  superficial  situation,  and,  above  all,  to  the  important  part  which  it  plays 
in  the  formation  of  the  ankle-joint.  The  accident  may  take  place  at  any  por- 
tion of  the  bone,  but  is  most  common,  by  far,  in  the  inferior  fifth  of  its  extent, 
owing  to  its  intimate  connection  with  the  astragalus,  which,  constituting  the 
pivot  of  the  foot,  readily  receives  and. transmits  the  various  shocks  to  which 
the  latter  is  so  continually  exposed.  Of  fractures' of  the  shaft  and  head  of 
the  fibula,  no  particular  description  is  necessary,  since  they  are  always  easy 
of  detection,  and  since  the  treatment  does  not  differ  materially  from  that  of 
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similar  injuries  of  the  tibia.  But  it  is  different  with  fractures  of  the  inferior 
fifth  of  the  bone,  where,  as  just  stated,  the  lesion  is  most  common,  and  where, 
from  being  usually  associated  with  other  mischief,  it  is  extremely  liable  to  be 
followed  by  deformity  and  permanent  lameness.  For  these  reasons,  fractures 
in  this  situation  require  to  be  studied  with  more  than  ordinary  care. 

Fractures  of  the  fibula  are  much  more  common  on  the  right  side  than  on 
the  left.  In  207  cases  collected  by  Dupuytren,  more  than  two-thirds  involved 
the  right  leg.  The  statistics  of  Malgaigne  show  that  it  is  most  frequently 
met  with  between  the  ages  of  twenty-five  and  fifty,  and  that  men  are  more 
than  four  times  as  liable  to  it  as  women.  Of  104  cases  examined  by  this 
author,  not  a  single  one  occurred  before  the  fifteenth  year. 

The  causes  of  fractures  of  this  portion  of  the  fibula  can  be  properly  appre- 
ciated only  by  a  careful  examination  of  their  mechanism.  The  tibio-tar.sal 
articulation,  being  a  hinge-joint,  admits  chiefly  of  flexion  and  extension,  its 
lateral  movements  being  restrained  by  the  two  malleoli,  and  the  ligaments  by 
which  the  bones  of  the  leg  are  connected  with  those  of  the  foot.  Hence,  the 
latter  cannot  be  turned  outwards  or  inwards  to  any  considerable  extent  with- 
out producing  a  fracture  of  the  former,  the  site  of  injury  being  determined  by 
the  particular  inclination  of  the  limb.  Thus,  when  the  foot  is  forcibly  ab- 
dueted,  its  inner  edge  resting  on  the  ground,  the  upper  surface  of  the  calca- 
neum  will  be  pressed  violently  against  the  external  malleolus,  in  a  direction 
parallel  to  the  fibula,  which  will,  consequently,  yield  at  its  weakest  point, 
which  is  about  an  inch  and  a  half  above  the  joint,  at  the  part  sometimes  called 
the  neck  of  the  bone.  In  most  cases  there  is  a  rupture  of  the  deltoid  liga- 
ment, if  not  also  a  fracture  of  the  internal  malleolus.  When  the  foot  is  for- 
cibly adducted,  the  astragalus  becomes  the  immediate  cause  of  fracture,  for 
this  bone,  turning  upon  its  antero-posterior  axis,  escapes  from  the  arched 
cavity  formed  by  the  tibia  and  fibula,  and,  pressing  against  the  outer  malleo- 
lus, breaks  the  fibula  nearly  at  the  same  level  as  in  the  preceding  case,  the 
direction  of  the  fissure  being  usually  somewhat  oblique.  The  external  lateral 
ligament  is  either  torn  or  violently  stretched. 

The  most  ordinary  cause  of  this  fracture  is  a  fall  upon  the  foot,  in  which 
this  portion  of  the  limb  is  forcibly  inclined  laterally,  at  the  moment  the  weight 
of  the  body  impels  the  bones  of  the  leg  forcibly  against  those  of  the  foot,  ren- 
dered stationary  by  the  resistance  offered  by  the  ground.  The  fibula  may 
also  be  broken  across  by  violence  applied  directly  to  the  part,  as  a  blow,  or 
the  passage  of  the  wheel  of  a  carriage.  Of  207  cases  of  this  accident  recorded 
by  Dupuytren,  120  were  the  result  of  forcible  adduction,  and  GO  of  forcible 
abduction,  the  rest  being  caused  by  direct  violence. 

However  the  fracture  may  be  induced,  the  superior  extremity  of  the  inferior 
fragment  is  always  thrust  inwards  against  the  tibia,  while  the  inferior  ex- 
tremity of  the  superior  fragment  either  remains  fixed,  or 
Fig.  404.  inclines  in  the  same  direction.     The  latter  usually  happens 

when  the  injury  is  direct,  the  former  when  it  is  indirect. 

The  inferior  extremity  of  the  fibula  is  sometimes  broken 
almost  vertically;  such  an  occurrence,  however,  must  be  ex- 
tremely uncommon,  and  I  have  seen  but  two  instances  of  it, 
both  of  them  being  specimens  in  the  Mutter  collection.  In 
one,  represented  in  fig.  404,  the  bone  looks  as  if  it  had  been 
split,  the  fissure  extending  upwards,  almost  in  a  straight 
line,  fully  an  intdi  and  a  half;  the  posterior,  longer,  and  larger 
fragment  being  pushed  considerably  backwards,  so  as  to  form 
with  the  other  an  intermediate  triangular  space.  In  the 
other  bone  the  fracture  is  also  vertical,  but  the  separation 

Fracture  of  the  is  much  leSS. 

fibula.  The  symptoms  of  fracture  of  the  lower  extremity  of  the 
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fibula  vary  according  to  the  circumstances  of  the  case.  When  this  bone 
alone  is  severed,  the  chief  signs  will  be  slight  eversion  of  the  foot,  a  depres- 
sion at  the  site  of  injury,  and  some  change,  usually  not  very  conspicuous,  in 
the  contour  of  the  ankle-joint.  When  the  internal  malleolus  is  broken  off,  or 
when  the  tibia  has  given  way  a  short  distance  above  the  articulation,  these 
characters  will  exist  in  a  more  marked  degree,  and  point  out  unerringly  the 
nature  of  the  lesion.  The  foot  will  be  so  much  abducted  as  to  present  the 
appearance  of  being  dislocated  outwardly ;  the  width  between  the  two  mal- 
leoli will  be  much  increased  ;  the  hollow  at  the  line  of  fracture  will  be  quite 
deep;  and  the  external  margin  of  the  foot  will  be  considerably  elevated,  while 
the  internal  will  be  proportionately  depressed.  Upon  taking  hold  of  the  foot, 
it  will  be  found  that  it  is  unusually  movable,  and  that  it  can  easily  be  restored 
to  its  natural  relations,  but  that  the  moment  we  cease  our  grasp  it  will  return 
to  its  former  position.  In  performing  these  manipulations  crepitus  is  very 
easily  felt ;  and,  upon  tracing  the  outline  of  the  lower  portion  of  the  bone, 
the  finger  will  usually  sink  in  at  the  seat  of  fracture,  owing  to  the  fact,  pre- 
viously mentioned,  that  the  upper  end  of  the  lower  fragment  always  falls  over 
towards  the  tibia.  A  good  deal  of  ecchymosis  is  often  present,  and  a  con- 
siderable amount  of  swelling  quickly  follows,  obscuring  the  characteristic  fea- 
tures of  the  injury,  and  embarrassing  the  diagnosis.  The  only  accident  with 
which  fracture  of  the  inferior  extremity  of  the  fibula  is  liable  to  be  con- 
founded is  a  sprain  of  the  ankle-joint,  from  which,  however,  it  may  always 
readily  be  distinguished  by  the  great  distortion  which  attends  it,  and  by  the 
presence  of  crepitus. 

A  simple  fracture  of  the  fibula  in  the  inferior  fifth  of  its  extent  will,  if  pro- 
perly treated,  usually  unite  in  a  month,  without  any  deformity  of  the  limb, 
although  even  then  a  considerable  time  will  elapse  before  the  ankle-joint  will 
perfectly  regain  its  functions.  When  the  injury  is  complicated  with  rupture 
of  the  ligaments,  fracture  of  the  corresponding  portion  of  the  tibia,  or  other 
serious  lesion,  the  repair  will  be  much  slower,  and  there  will  be  danger,  unless 
the  case  is  managed  with  the  most  consummate  skill,  of  permanent  deformity 
and  lameness,  the  former  manifesting  itself  in  an  everted  condition  of  the  foot 
and  in  increased  width  of  the  ankle-joint. 

The  material  point  in  the  treatment  of  fracture  of  the  fibula  in  this  sitsation 
is  to- maintain  the  foot  in  a  position  the  reverse  of  that  which  it  assujnes  in 
consequence  of  the  injury.  To  accomplish  this  object,  which  is  designed  to 
draw  away  the  upper  extremity  of  the  lower  fragment  from  the  tibia,  and  to 
restore  it  to  its  proper  relations,  the  limb,  after  having  been  enveloped  in  the 
ordinary  bandage,  with  the  precaution  of  not  compressing  it  opposite  the  site 
of  fracture,  is  placed  in  a  tin  case,  the  foot  being  directed  permanently  in- 
wards. The  requisite  inclination  may  easily  be  imparted  by  means  of  a  piece 
of  roller,  or  a  few  adhesive  strips,  carried  around  the  instep  and  heel,  and 
attached  to  the  inside  of  the  leg.  Or,  instead  of  this,  the  fracture  may  be 
treated  with  Dupuytren's  apparatus,  fig.  405,  consisting  of  a  light  wooden 

Fig.  405. 


Dupuytren's  apparatus. 


splint  and  a  wedge-shaped  cushion  ;  the  former  reaching  from  the  upper  third 
of  the  le"-  to  about  three  inches  below  the  sole  of  the  foot,  and  the  latter  from 
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the  same  point  to  a  level  with  the  ankle.  The  limb  being  bandaged  in  the 
same  cautious  manner  as  in  the  former  case,  the  apparatus  is  stretched  along 
its  inner  surface  with  the  tapering  end  of  the  pad  upwards,  and  secured,  first 
above,  and  then  below,  the  roller  being  passed  around  the  foot  and  ankle  in 
such  a  manner  as  to  turn  the  internal  margin  of  the  foot  upwards  and  in- 
wards. The  limb  may  afterwards  be  kept  in  the  extended  position,  or,  what 
is  preferable,  be  placed,  half  bent,  upon  its  outer  surface  over  a  large  pillow. 
The  parts  are  diligently  watched,  the  dressing  being  changed  as  occasion  may 
seem  to  require,  and  passive  motion  instituted  at  the  end  of  the  third  week. 

FRACTURES  OF  BOTH  THE  TIBIA  AND.  FIBULA. 

Fractures  of  both  bones  of  the  leg  are  sufficiently  common,  particularly 
in  young  and  middle-aged  subjects,  and  are  deserving  of  special  attention,  on 
account  of  the  difficulty  of  their  management,  and  their  liability  to  be  fol- 
lowed by  deformity  and  lameness. 

Much  diversity  obtains  in  regard  to  the  seat  of  these  fractures,  as  well  as 
concerning  their  direction,  and  the  nature  and  extent  of  their  displacement. 
In  twenty-two  specimens,  contained  in  Dr.  Mutter's  collection  and  my  own, 
I  find  that  in  ten  the  tibia  and  fibula  were  broken  at  their  inferior  extremity, 
the  line  of  separation  in  none  of  them  extending  beyond  three  inches  above 
the  joint.  In  four  the  tibia  gave  way  at  its  lower  third,  and  the  fibula  at 
from  two  to  three  inches  and  a  half  from  its  head,  or  junction  with  the  upper 
end  of  the  tibia.  In  six  of  the  cases  the  tibia  was  broken  from  two  to  three 
inches  above  its  inferior  articulating  surface  ;  in  two  of  these  the  fibula  had 
yielded  at  its  middle,  and  in  the  remaining  four  at  different  points  of  its  ex- 
tent. In  only  two  cases  had  both  bones  been  broken  at  the  same  level ;  in 
one  of  these  the  fracture  occurred  at  the  middle  of  these  pieces,  and  in  the 
other  a  little  below  that  place. 

In  the  twenty-two  cases  the  tibia  had  been  broken  only  twice  above  its 
middle  ;  whereas,  the  fibula  had  given  way  above  this  situation  in  six  cases: 
In  sixteen  of  the  cases  the  seat  of  fracture  of  the  tibia  was  either  at  the 
ankle-joint,  or  below  the  middle  of  the  bone,  generally  in  its  inferior  fourth 
or  third.  In  ten  cases  of  fracture  of  the  fibula  the  seat  of  the  injury  was  either 
at  the  joint,  or  within  the  first  three  inches  from  its  articulating  extremity. 

From  the  above  examinations  it  follows:  first,  that  the  tibia  and  fibula 
rarely  break  on  the  same  level ;  secondly,  that  both  bones  are  most  liable  to 
yield  either  at  the  ankle-joint,  or,  at  all  events,  within  the  first  three  inches 
above  that  joint;  and  thirdly,  that  the  fibula  is  more  frequently  fractured  at 
its  superior  extremity  than  the  tibia. 

An  examination  of  these  specimens  has  supplied  me  with  some  other  inte- 
resting facts.  Thus,  I  have  found  that  the  fracture  in  nearly  all  was  more  or 
less  oblique,  the  line  of  separation  in  fifteen  specimens  of  broken  tibia  ex- 
tending from  above  downwards,  and  from  without  inwards.  As  a  natural 
consequence  of  this  occurrence,  the  superior  extremity  of  the  inferior  frag- 
ment projected  outwards  towards  the  fibula,  which  it  touched  in  several  of 
the  preparations,  on  account  of  a  want  of  proper  adjustment  during  the  treat- 
ment ;  the  lower  extremity  of  the  upper  fragment,  on  the  contrary,  projected 
inwards,  and  had  apparently  generally  been  much  the  sharper  of  the  two.  The 
fibula,  in  most  of  the  specimens,  afforded  evidence  of  having  been  broken 
across  more  abruptly  than  the  tibia,  but  still  with  a  considerable  degree  of 
obliquity  in  almost  every  instance  that  I  inspected. 

Indecent  fracture  of  the  tibia,  complicated  with  fracture  of  the  fibula,  the 
inferior  extremity  of  the  upper  fragment  is  generally  remarkably  sharp,  and, 
in  consequence,  often  protrudes  through  the  integuments  at  the  time  of  the 
injury,  the  same  cause  that  produces  the  lesion  forcing  it  across  the  soft 
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parts.  Or,  if  it  is  not  pushed  out  at  the  moment  of  the  accident,  it  often 
escapes  afterwards,  through  ulceration,  induced  by  the  pressure  which  it 
exerts  upon  the  soft  parts.  The  obliquity  of  fractures  of  the  tibia  is  often 
very  extraordinary,  and  there  are  few  cases  in  which  it  does  not  become  a 
.source  of  great  suffering  to  the  patient,  and  of  annoyance  to  the  surgeon,  on 
account  of  the  trouble  that  is  experienced  in  keeping  the  fragments  in  their 
proper  relations. 

A  rare  form  of  fracture  of  these  two  bones  is  represented  in  fig.  406,  from 
a  specimen  in  my  collection.     The  tibia,  it  will  be  perceived,  is  broken,  off 

•    Fig.  406. 


Fracture  of  the  tibia  and  fibula  at  the  ankle-joint. 

just  above  its  articulating  surface  without  affecting  the  internal  malleolus, 

while  the  fibula  has  given  way  about  an  inch  and  a  quarter  above  the  joint. 

The  foot  is  characteristically  everted.     In  fig.  407,  also 

Fig.  407.     <         from  a  specimen  in  my  possession,  the  fracture  embraces 

both  the  extremity  and  the  malleolus  of  the  tibia ;  the 

fibula  being  broken  off  a  few  lines  above  the  joint.    Fig. 

408. 


Fracture  of  the  bones  of 
the  leg  at  the  ankle-joint. 


Broken  articulating  surface  of  the  tibia. 

408  exhibits  the  appearance  of  the  broken  articulating 
surface  of  the  tibia. 

The  causes  of  fractures  of  both  bones  of  the  leg  are 
either  direct  or  indirect,  just  as  when  these  pieces  suffer 
separately.  A  very  common  mode  in  which  the  acci- 
dent happens  is  a  fall  upon  the  pavement,  as  when  an 
individual  slips  in  consequence  of  the  presence  of  ice,  or  when,  as  he  is 
rapidly  walking,  the  foot  is  suddenly  caught  in  a  hollow,  or  between  two 
hard  resisting  objects,  so  as  to  throw  the  whole  weight  of  the  body  upon  the 
leg.  Another  way  in  which  the  lesion  is  produced  is  a  fall  from  a  consider- 
able height,  as  when  a  person  is  precipitated  from  a  scaffolding.  Jumping 
out  of  a  carriage  under  full  speed  often  produces  fracture  of  the  tibia  and 
fibula.  In  many  cases,  the  injury  is  occasioned  by  direct  violence,  as  by  the 
passage  of  the  wheel  of  a  carriage,  the  kick  of  a  horse,  the  caving  in  of  a 
sand  bank,  or  the  fall  of  a  heavy  stone. 

The  symptoms  of  the  injury,  however  induced,  are  generally  well  marked, 
if  -not  positively  unmistakable.     In  nearly  every  case  the  limb  is  shortened 
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from  one  and  a  half  to  three  inches,  and  there  is  also,  generally,  great  de- 
formity in  its  diameter,  both  depending  upon  the  overlapping.of  the  fragments, 
which,  as  already  stated,  is  frequently  very  extraordinary.  Besides,  upon 
making  extension  and  counter-extension,  it  is  generally  easy  to  elicit  crepi- 
tation. When  the  fracture  is  very  oblique,  the  lower  end  of  the  superior, 
fragment  may  usually  be  felt  immediately  beneath  the  integuments,  forming 
a  sharp,  prominent  projection  in  front  of  the  limb,  or  at  its  inner  aspect. 
Sometimes  the  soft  structures  are  much  bruised  and  ecchymosed.  Another 
remarkable  symptom,  one  which,  indeed,  is  seldom  absent,  is  a  spasmodic 
twitching  of  the  limb,  coming  on  soon  after  the  accident,  and  frequently 
lasting  for  several  weeks,  much  to  the  annoyance  and  distress  of  the  patient. 
When  the  fracture  is  situated  just  above  the  ankle,  the  foot  will  usually  be 
a  good  deal  everted,  causing  an  appearance  of  dislocation  outwards,  as  ex- 
hibited in  fig.  409. 

The  prognosis  of  fracture  of  both  bones  of  the  leg  may  be  gathered,  in 
part,  from  what  precedes.     In  the  more  simple 
Fig.  409.  forms  of  the  injury,  attended  with   but  little 

obliquity,  a  good  cure  can  generally  be  effected 
in  from  four  to  five  weeks.  If,  however,  the  ob- 
liquity is  uncommonly  great,  it  will  be  found 
extremely  difficult,  if  not  impossible,  to  effect 
consolidation  in  a  manner  altogether  unexcep- 
tionable, however  skilfully  and  zealously  the 
treatment  may  be  conducted.  More  or  less  de- 
formity will  almost  be  inevitable,  either  in  the 
length  or  in  the  diameter  of  the  limb;  owing  to 
the  remarkable  tendency  which,  the  ends  of  the 
fragments  have  to  overlap  each  other,  and  which 
it  is  often  impossible  to  counteract  successfully, 
whatever  means  may  be  adopted  for  the  pur- 
pose. 

Old  fractures  of  the  tibia  and  fibula,  like  those 
Fracture  of  the  lower  end  of  the     of  the   bones  of  the  forearm,  are  occasionally 
tibia  and  fibula.  connected  by  a  bridge  of  callus,  or  of  new  os- 

seous matter,  which  does  not,  however,  so  far 
as  can  be  determined,  impair  their  usefulness,  as  must  always  necessarily  be 
the  case  with  the  latter.  I  have  several  times  met  with  this  occurrence  when 
the  lesion  was  confined  to  one  of  these  bones,  and  I  am  not  able  to  say  whe- 
ther one  is  more  liable  to  give  rise  to  it  than  the  other.  Moreover,  it  does 
not  seem  to  be  necessary  to  its  production  that  there  should  be  any  approxi- 
mation of  the  ends  of  the  opposite  fragments,  as  it  may  take  place  when  they 
are  perfectly  straight,  although  the  former  condition  no  doubt  acts  as  a  pre- 
disposing cause. 

Fractures  of  both  bones  of  the  leg,  if  attended  with  shortening  of  the 
limb,  require  to  be  treated  by  extension  and  counter-extension,  steadily  and 
persistently  maintained  throughout,  otherwise,  as  just  stated,  deformity  will 
almost  be  inevitable.  If,  on  the  other  hand,  the  fracture  be  transverse,  or 
nearly  so,  such  a  procedure  may  of  course  be  dispensed  with,  the  object  being 
attained  by  confining  the  leg  in  a  tin  case,  or  fracture  box,  care  being  taken 
to  keep  the  great  toe  constantly  on  a  line  with  the  inner  border  of  the  pa- 
tella, the  surest  evidence  that  there  is  no  rotation  of  the  ends  of  the  frag- 
ments upon  each  other.  Any  tendency  to  forward,  backward,  or  lateral  dis- 
placement is  generally  easily  counteracted  by  means  of  compresses  and  short 
splints.  The  limb  may  then  be  placed  in  an  easy  position  upon  a  slightly 
inclined  plane,  made  of  a  bolster  or  pillow,  or  it  may  be  suspended  by  a  cord 


FRACTURES    OP    BOTH    THE    TIBIA    AND    FIBULA. 


1017 


and  pulley  to  the  tester  of  the  bed,  as  may  be  found  most  agreeable  or  con- 
venient. 

.  Counter-extension  may  be  made  when  the  fracture  is  oblique,  by  means  of 
a  box  provided  with  a  foot-board,  and  two  lateral  splints,  one  extending  to 
the  perineum,  and  the  other  to  the  axilla,  as  I  have  generally  myself  preferred ; 
or  with  the  contrivance  of  Dr.  Neill,  consisting  of  a  box,  reaching  as  high  as 
the  middle  of  the  thigh,  the  counter-extension  being  made  with  adhesive 


Dr.  Neill's  apparatus  for  fracture  of  the  leg. 


strips,  passed  through  holes  at  the  upper  part  of  the  apparatus,  and  tied  on 
the  outside,  as  exhibited  in  fig.  410. 

The  use  of  the  gaiter,  fig,  411,  in  the  treatment  of  fractures  of  the  leg  and 
thigh,  attended  with  shortening  and  deformity,  cannot  be  too  pointedly  con- 
demned, as  it  is  almost  impossible,  in  any  case,  however  carefully  watched, 


Fig.  411. 


Fig.  412. 


Application  of  the  gaiter. 


Application  of  the  handkerchief. 


to  prevent  chafing,  and  other  inconvenience.  A  similar  remark  is  applica- 
ble, only  more  forcibly,  to  the  handkerchief,  fig.  412,  at  one  time  so  much 
employed  for  this  purpose.  Both  appliances  are  most  villainous,  and  should 
therefore  be  proscribed,  especially  as  an  admirable  substitute  may  always  be 
found  in  the  adhesive  strips,  secured  to  the  sides  of  the  .limb,  fig.  413,  and 
tied  at  the  bottom  of  the  foot-board. 


413. 


Application  of  adhesive  strips  for  making  extension. 

The  annexed  cut,  fig.  414,  represents  the  method  of  treating  oblique 
fractures  of  the  leg,  recommended  by  Dr.  Swinburne.  A  narrow,  delicate 
snlint  and  foot  piece  are  fastened  by  means  of  adhesive  plaster,  while  counter- 
evtf-nsion  is  made  from  the  knee  by  strips  of  the  same  material  looped  about 
the  limb  below  the  joint.     A  strong  cord  is  then  passed  through  this  loop, 
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and  thence  on  through  a  hole  in  the  side  splint,  opposite  the  lower  part  of 
the  thigh,  in  order  to  afford  the  requisite  degree  of  tension.  If,  after  the 
apparatus  has  been  applied,  the  limb  is  not  sufficiently  steady,  adhesive  strips 
must  be  used,  as  represented  in  the  engraving. 

Fig.  414. 


Dr.  Swinburne's  mode  of  treating  fracture  of  the  leg. 

Suspension  of  the  leg  may  sometimes  be  advantageously  practised,  both  as 
it  respects  the  comfort  of  the  patient  and  the  welfare  of  the  fracture.  It  may 
be  done  according  to  the  method  recommended,  many  years  ago,  by  Professor 
N.  R.  Smith,  of  Baltimore,  or  the  very  simple  contrivance  of  Mr.  Salter,  of 
England,  depicted  in  fig.  415,  representing  the  limb  surrounded  by  the  appa- 

Fig.  415. 


Salter's  apparatus  for  suspending  the  leg. 

ratus  and  slung  to  the  tester  of  the  bed.  The  case  in  which  the  leg  rests  is 
made  of  light  metal ;  and  the  whole  contrivance  is  so  arranged  as  to  admit 
of  lateral  motion,  and  also  of  sliding  up  and  down,  simply  by  the  rolling  of 
the  pulley-wheels  upon  the  horizontal  bar. 

The  apparatus  of  Dr.  Smith  may  be  used  for  fractures  of  any  of  the  long 
bones  of  the  lower  extremity,  whether  simple,  compound,  or  complicated.  It 
consists,  as  is  seen  in  fig.  416,  of  two  pieces,  united  by  a  hinge,  after  the 
fashion  of  a  double  inclined  plane,  one  corresponding  with  the  thigh,  and  the 
other  with  the  leg,  the  latter  supporting  a  shoe,  which  is  attached  by  a  thumb- 
screw, and  is  so  arranged  as  to  be  rotated  outwards  or  inwards,  thereby  ele- 
vating or  depressing  the  toe,  as  may  be  deemed  most  desirabre.  The  two 
pieces  are  supplied  with  side  boards,  joined  by  bows  of  iron  beneath;  and 
they  are  so  constructed,  both  at  the  knee  and  at  the  foot,  that  they  may  be 
elongated  or  shortened  at  pleasure.  Moreover,  a  short  crutch,  movable  and 
well  padded,  is  secured  to  the  inner  and  upper  extremity  of  the  thigh  portion, 
in  order  to  prevent  injurious  pressure  upon  the  perineum.     Another  piece, 
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well  padded,  movable,  and  composed  of  iron,  is  appended  to  the  superior 
and  outer  part  of  the  apparatus,* and  is  fastened  round  the  trunk  by  a  strong 
band.  The  thigh  and  leg  rest  on  slings  attached  to  the  side-pieces,  the 
latter  being  confined  in  the  apparatus  by  its  own  weight,  aided  by  a  bandage, 


Dr.  N.  R.  Smith's  suspending  apparatus  or  double  inclined  plane. 

while  the  former  is  supported  in  front  by  a  well  padded,  flexible  splint.  The 
whole  contrivance  is  suspended  to  the  ceiling,  or  the  tester  of  the  bed,  by  a 
single  cord,  attached  below  the  knee,  near  the  centre  of  gravity  of  the  limb 
and  apparatus.  The  cord  ascends  with  a  slight  obliquity  from  the  trunk,  so 
as  to  effect  the  requisite  extension,  by  making  gentle  traction  on  the  limb, 
which  is  completely  grasped  by  the  apparatus,  and  consequently  firmly  held 
by  it.  In  this  manner,  the  member  is  compelled  to  obey  all  the  accidental 
and  necessary  movements  of  the  body,  thus  obviating  all  strain  and  tension 
at  the  seat  of  fracture. 


COMPLICATED  FRACTURES  OF  THE  LEG. 

Fractures  of  the  leg  are  not  unfrequently  complicated,  whether  involving 
both  bones  or  only  one,  as  in  fig.  417.  In  the  latter  case,  the  tibia,  much 
more  frequently  than  the  fibula,  is  the  piece  that  is  most  liable  to  suffer. 

Fig.  417. 


Complicated  fracture  of  the  leg. 


Such  accidents  are  produced  in  various  ways;  sometimes  by  violence  applied 
to  the  foot  as  when  a  man  jumps  out  of  a  second  story  window,  or  falls  from 
a  scaffolding-  but  more  generally  by  direct  force,  as  the  passage  of  the  wheel 
of  a'carriao-e'  a  blow  from  a  stone,  or  the  kick  of  a  horse.     When  produced 
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•by  these  and  other  similar  causes,  the  lesion  is  usually  situated  in  the  inferior 
portion  of  the  leg,  towards  the  ankle-joint,  which  is  not  unfrequently  pene- 
trated. Fractures  of  the  leg,  occasioned  by  railway  violence,  are  always  of 
a  comminuted  character,  the  bones  being  extensively  crushed,  and  the  soft 
parts  severely  lacerated  and  contused,  if  not  actually  pulpified.  Hemorrhage, 
both  venous  and  arterial,  often  sadly  complicates  such  injuries,  and,  along 
with  the  shock,  sometimes  proves  speedily  fatal,  the  system,  perhaps,  never 
fairly  reacting  after  the  accident.  Complicated  fractures  of  the  leg,  of  a  very 
bad  character,  are  also  frequently  produced  by  machinery  in  rapid  motion, 
and  by  gunshot  violence.  Sometimes,  again,  especially  when  there  is  unusual 
brittleness  of  the  osseous  tissue,  the  bones  are  frightfully%roken  by  causes  so 
trivial  as  to  surprise  us  how  they  could  have  induced  such  a  result. 

In  whatever  manner  complicated  fractures  of  the  leg  may  happen,  the  ends 
of  the  fragments,  particularly  those  of  the  tibia,  are  extremely  liable  to  pro- 
trude at  the  wound ;  the  latter  often  in  such  a  manner  as  to  render  it  very 
difficult  to  effect  replacement,  owing  to  its  being  tightly  gjrt  by  the  edges  of 
the  opening  in  the  integuments,  and  also  to  the  great  length  which  so  fre- 
quently distinguishes  it.  The  symptoms  of  such  accidents  are  always  suffi- 
ciently characteristic,  since  there  is  usually  not  only  great  deformity,  but 
likewise,  as  just  stated,  exposure  of  the  ends  of  the  broken  pieces.  Never- 
theless, although  no  difficulty  can  attend  the  diagnosis,  under  such  circum- 
stances, so  far  as  the  existence  of  fracture  is  concerned,  yet  the  surgeon 
should  always  institute  a  most  careful  and  searching  examination,  with  a 
view  of  ascertaining  the  real  condition  of  the  soft  structures,  the  welfare  of 
which  is  often  much  more  deeply  interested  than  that  of  the  bones  them- 
selves. The  first  object,  in  every  case  of  the  kind,  should  be  to  determine 
what  should  be  done  ;  whether  an  attempt  should  be  made  to  save  the  limb 
or  to  cut  it  off.  As  a  general  rule,  it  may  be  stated  that  when — if  I  may 
use  an  antithetical  and  apparently  contradictory  expression — the  complicated 
fracture  is  simple,  that  is,  without  any  serious  lesion  of  the  soft  parts,  an 
effort  should  always  be  made  to  preserve  the  limb,  especially  if  the  patient 
be  young  and  robust,  and  the  bone  not  comminuted,  although  perhaps  bro- 
ken at  several  different  points.  It  is  true,  such  cases  sometimes  terminate 
unfavorably,  both  as  it  respects  limb  and  life ;  and  it  should  also  be  borne 
in  mind  that  the  injury  sustained  both  by  the  soft  and  the  osseous  tissues  may 
be  much  greater  and  more  serious  than  the  eye  and  hand  can  possibly  detect. 
The  dangers,  too,  from  tetanus,  pyemia,  erysipelas,  secondary  hemorrhage, 
and  profuse  and  exhausting  suppuration,  are  not  to  be  overlooked  by  the 
surgeon  in  his  laudable  endeavors  to  save  a  patient  from  mutilation  ;  nor  is 
he  to  forget  that  such  lesions,  especially  when  seated  near  the  ankle-joint, 
are  extremely  liable  to  be  followed  by  anchylosis. 

When  the  bones  are  severely  comminuted,  the  soft  parts  terribly  lacerated, 
or  the  ankle-joint  extensively  opened — in  short,  when  the  limb  has  been 
frightfully  bruised,  torn,  and  crushed — no  one  would  hesitate  to  use  the  knife 
the  moment  sufficient  reaction  has  taken  place  to  enable  the  system  to  with- 
stand the  additional  shock.  The  case  even  then  is  frequently  a  bad  one,  the 
patient  often  rapidly  sinking  from  exhaustion,  or  soon  after  from  the  effects 
of  pyemia. 

When  an  attempt  is  made  to  preserve  the  limb,  the  first  indication  is  to 
arrest  hemorrhage  ;  the  second,  to  coaptate  the  ends  of  the  broken  bone ;  the 
third,  to  place  the  limb  in  an  easy,  comfortable,  retentive  apparatus;  and  the 
fourth,  to  moderate  the  resulting  inflammation.  These  intentions  are  to  be 
fulfilled  in  conformity  with  the  general  principles  laid  down  finder  the  head 
of  general  observations  on  fractures.  If  the  ends  of  the  fragments  are  unu- 
"  sually  long  and  sharp,  and  disposed  to  protrude  despite  of  the  ordinary  pre- 
cautious, the  best  plan  will  be  to  retrench  them;  being  careful,  however,  to 
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Fig.  418. 


Fracture-box. 


cut  off  as  little  as  possible.  The  edges  of  the  wound  are  accurate!}'  approxi- 
mated by  suture  and  collodion,  every  precaution  being  used  to  exclude  the 
atmosphere.  The  best  fracture*  appa- 
ratus is  the  wooden  box',  fig.  418,  so 
much  used  in  this  city,  both  in.  private 
and  hospital  practice,  .consisting  of  four 
pieces,  one  corresponding  with  the  back 
of  the  leg,  and  two  with  its  sides,  the 
fourth  being  intended  for  the  foot.  The 
latter,  projecting  nearly  perpendicularly, 
is  provided  with  two  mortise  holes,  for 
the  reception  of  the  extending  bands. 
The  two.  lateral  pieces  are  secured  each 
by  two  hinges  to  the  back  board,  so  as 

to  admit  of  being  opened  or  shut  at  pleasure  during  the  application  and 
removal  of  the  dressings.  The  limb,  enveloped  in  the  bandage  of  Scultetus, 
is  carefully  laid  into  the  box,.previously  closed,  and  partially  filled  with  coarse 
bran,  which  is  afterwards  piled  on  until  the  whole  leg  and  the  spaces  on  each 
side  of  it  are  completely  covered  in.  The  advantage  of  the  bran,  thus  used, 
is  that  it  affords  not  only  easy,  equable,  and  comfortable  support  to  the  bro- 
ken bones,  but  also  that  it  readily  absorbs  the  discharges,  and  prevents  the 
deposit  of  the  ova  of  the  fly,  so  common  during  the  hot  months  of  this  and 
other  countries.  Substitution  is  effected  whenever  the  substance  becomes 
soiled  and  caked.  For  a  knowledge  of  this  mode  of  treating  compound  frac- 
tures of  the  leg,  the  profession  is  indebted  to  Dr.  John  Rhea  Barton,  and 
there  is  no  question  that  it  is  one  of  the  most  valuable  improvements  that 
have  been  introduced  into  the  management  of  this  class  of  injuries  at  the  pre- 
sent day,  whether  it  be  viewed  merely  with  reference  to  the  comfort  of  the 
patient,  the  safety  of  the  limb,  or  the  convenience  of  the  surgeon. 

Fig.  419.  » 


Compound  fracture  of  the  leg,  dressed. 

The  necessary  extension  and  counter-extension  are  .easily  effected  by  adhe- 
sive strips.  For  the  first  week  or  ten  days,  leeches  and  cold  water-dressing 
will  generally  be  required.  .  Should  suppuration  arise,  the  most  soothing  ap- 
plication will  be  a  linseed  poultice. 

A  very  common  mode  of  dressing  compound  fractures  of  the  tibia  alone 
is  by  M'Intyre's  screw  splint,  represented  in  fig.  419,  wefl  padded,  and  ex- 
tended ;  an  opening  being  left  in  the  bandage  opposite  the  wound. 


FRACTURES  OF  THE  PATELLA. 

Fracture  of  the  patella,  figs.  420  and  421,  although  comparatively  an  un- 
common event,  is  of  great  practical  importance,  from  its  proximity  to  the 
knee-ioint  and'the  imperfect  manner  in  which  it  is  usually-repaired.  It  may 
extend  through  the  bone  in  any  direction,  transversely,  obliquely,  or  verti- 
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cally,  the  frequency  of  the  occurrence  being  in  the  order  here  stated.     "When 
the  fracture  is  comminuted,   the  fissures  often   exhibit   the  most  irregular 

arrangement. 


Fig.  420. 


Fig.  421. 


Transverse  fracture  of 
the  patella. 


Oblique  fracture  of  the 
patella. 


Fig.  422. 


The  causes  of  the  accident  are 
two, .external  violence,  and  muscular 
action.  The  transverse  fracture  is 
nearly  always  produced  by  the  lat- 
ter, or  by  the  joint  agency  of  the 
two,  while  the  oblique  and  vertical 
are  invariably  the  result  of  direct 
injury,  as  a  fall,  blow,  or  kick.  In 
the  latter  case,  consequently;  there 
is  frequently  severe  contusion,  of  the 
soft  parts,  and  sometimes  the  knee- 
joint  is  even  laid  open.  The  trans- 
verse fracture  is  produced  by  falls  in  which  the  leg  is  strongly  flexed  upon 
the  thigh,  while  the  body  is  thrown  suddenly  and  forcibly  back  words,  thereby 
putting  the  extensor  muscles  powerfully  upon  the  stretch,  the  line  of  fracture 
usually  taking  place  just  above  the  middle  of  the  bone.  Jumping  out  of  a 
carriage,  and  falling  backwards  upon  the  ground,  is  one  of  the  most  com-, 
mon  ways  in  which  the  accident  is  occasioned.  Circus-riders  and  ballet- 
dancers  sometimes  break  this  bone  in  the  act  of  leaping  in  the  exercise  of 
their  profession. 

The  symptoms  of  fracture  of  the  patella  are  generally  well  marked.  In  the 
transverse  form  of  the  lesion,  the  nature  of  the  accident  is  at  once  detectable 
by  the  change  in  the  contour  of  the  knee,  by  the  inability  to  extend  the  limb, 

and  by  the  displacement  of  the  upper  frag- 
ment, as  seen  in  fig.  422.  In  many  cases, 
the  person  is  conscious,  at  the  moment  of  the 
injury,  of  something  having  given  way,  and 
perhaps  he  may  have  even  heard  the  peculiar 
characteristic  snap.  If  he  attempts  to  get  up 
and  walk,  he  will  be  almost  sure  to  fall,  from 
his  inability  to  extend  the  leg  and  support 
the  weight  of  the  body  upon  it.  The  dis- 
placement is  usually  considerable,  the  superior 
fragment  being  drawn  "upwards  upon  the  fore 
part  of  the  thigh  by  the  extensor  muscles. 
The  height  to  which  it  may  be  carried  varies 
according  to  the  extent  of  the  destruction  of 
the  ligamentous  connection  of  the  tendon  of 
these  muscles.  When  the  separation  is  com- 
plete, it  may  amount  to  two  and  a  half,  three, 
and  even  four  inches,  while  under  opposite 
circumstances  it  may  not  exceed  six,  eight, 
or  ten  lines.  The  distance  between  the  two  fragments  is  always  increased 
by  bending  the  leg.  The  front  of  the  knee  has  a  flattened  appearance,  and 
upon  passing  the  finger  over  it  its  point  will  be  found  to  sink  down  abruptly 
as  it  were  into  the  joint.  The  lower  fragment  is  stationary,  but  the  upper 
is  easily  moved,  and  may,  by  thorough  extension  of  the  limb,  be  brought 
down  into  its  normal  situation,  so  as  to  enable  us  to  detect  crepitus.  If 
some  time  has  elapsed  since  the  occurrence  of  the  accident,  considerable 
swelling  may  be  present,  obscuring  somewhat  the  diagnosis. 

In  respect  to  its  mode  of  union,  the  transverse  fracture  of  the  patella  holds 
the  same  relation  as  a  similar  injury  of  the  olecranon.  In  both  cases  the 
nutrition  of  the  fragments  is  seriously  impaired  by  the  laceration  of  the  ves- 


Fracture  of  the  patella. 
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Fig.  423. 


pels,  and  in  both  great  difficulty  is  experienced  in  maintaining  coaptation. 
Hence  it  is  a  law  that  the  union'  takes  place  by  ligament  and  not  by  bone. 
In  all  the  cases  of  this  fracture  that  I  have  been  able  to  examine,  both  in  the 
living  subject  and  in  museums,  I  have  not  met  with  any  in  which  the  consolida- 
tion was  completely  osseous.  A 'few  such  cases,  however,  have  been  described 
by  surgeons.  In  the  inferior  animals,  it  is  not  uncommon,  if  care  be  taken 
to  keep  the  ends  of  the  bone  accurately  in  contact;  When  the  interval  be- 
tween the  broken  pieces  is  very  considerable,  as,  for  example,  when  it  amounts 
to  two  inches,  the  union  is  established  by  the  aponeurotic  tissue  which  natu- 
rally covers  the  patella,  and  which,  in  this  case,  extends  from  one  fragment  to 
the  other,  the  plastic  matter  which  is  poured  out  in  consequence  of  the  injury 
not  being  capable  of  becoming  organized  and  converted  into  ligamentous 
matter.  Whatever  may  be  the  nature  of  the  connecting  medium,  it  is  im- 
portant that  it  should  be  as  close  and  perfect  as  possible;  for  it  is  found  that 
the  joint  will  always  be  weak  an.d  unprotected  precisely 
in  proportion  to  its  length  and  thinness. 

The  annexed  cut,  fig.  423,  represents  a  sketch  from  a 
specimen  of  fracture  of  this  bone  in  the  cabinet  of  Pro- 
fessor Pancoast.  It  will  be  seen  that  the  patella  is 
broken  into  three  pieces,  the  superior  one  being  drawn 
up  in  front  of  the  thigh,  far  away  from  the  joint,  and 
nearly  four  inches  from  the  inferior,  which  consists  of  a 
mere  little  strip,  hardly  two  lines  in  width,  correspond- 
ing with  the  lower  edge  of  the  bone.  No  union  followed, 
owing,  doubtless,  to  bad  management  or  neglect,  and 
the  consequence  must  have  been  a  very  imperfect  use  of 
the  limb. 

The  treatment  of  transverse  fracture  of  the  patella  is 
attended  with  serious  difficulty  on  account  of  the  trouble 
experienced  in  controlling  the  action  of  the  extensor 
muscles,  whose  tendency  is  constantly  to  draw  the  supe- 
rior fragment  upwards  away  from  the  lower.  To  coun- 
teract this  tendency,  therefore,  constitutes  the  chief 
indication  of  the  treatment.  This  can  be  effected  only 
by  maintaining  the  leg  steadily  and  faithfully  in  a  com- 
plete state  of  extension,  the  thigh  being  at  the  same 
time  flexed  upon  the  pelvis,  and  the  body  kept  in  -the 
semi-erect  posture.  In  this  manner,  the  extensor  mus- 
cles are  thoroughly  and  effectually  relaxed.  The  most 
efficient  contrivance  for*  insuring  this  position  of  the 
limb  is  a  strong,  well  padded  tin  case,  long  enough  to  reach  from  the  middle 
of  the  thigh,  to  the  corresponding  point  of  the  leg,  a  roller  having  previously 
been  applied  from  the  toes  upwards,  and  another  from  the  groin  downwards. 
The  superior  fragment,  having  been  brought  into  place,  is  next  confined  by 
numerous  adhesive  strips,  carried  around  the  bone  above  and  below  the  joint, 
and  connected  afterwards  by  vertical  and  transverse  pieces.  The  dressing  is 
completed  by  the  application  of  a  long,  thick,  and  rather  narrow  compress, 
extended  around  the  upper  border  of  the  patella,  and  confined  by  the  two 
rollers  passed  around  the  joint  in  the  form  of  the  figure  8.  Managed  in  this 
way  it  is  hardly  possible  for  the  fracture  to  suffer  the  slightest  displacement, 
or  to  conceive  of  anything  better  calculated  to  fulfil  the  end  in  view.  The 
tin  case  maintains  the  limb  in  the  extended  position,  the  adhesive  strips  and 
compress  retain  the  upper  fragment  in  contact  with  the  lower,  and  the  two 
rollers,  applied  in  opposite  directions,  aid  powerfully  in  controlling  muscular 

C°  When  a  suitable  case  cannot  be  procured,  the  object  may  be  attained  by 


Old  fracture  of  the  pa- 
tella, showing  the  sepa- 
ration of  the  fragments. 
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the  use  of  a  wooden  splint,  well  padded,  and  stretched  along  the  posterior 
part  of  the  thigh  and  leg.  The  adjoining  drawing,  fig.  424,  represents  the 
mode  of  dressing  transverse  fractures  of  the  patella,  pursued  by  Professor 
Hamilton,  and  also,  with  slight  modifications,  at  the  Pennsylvania  Hospital. 


Apparatus  for  fracture  of  the  patella. 

The  plan  is  an  excellent  one,  and  seldom  fails  to  effect  a  good  Cure;  often 
with  hardly  any  interspace  between  the  ends  of  the  fragments.  The  letters 
require  brief  explanation  :  a  is  the  bed  ;  b,  floor  of  the  splint ;  c,  foot-piece, 
provided  with  holes  and  side-pins;  d,  inclined  plane,  constructed  so  that  it 
may  be  raised  or  lowered  at  pleasure  ;  e,  cushion,  thicker  under  the  knee  than 
at  either,  end  ;  /,  roller,  not  completely  applied,  to  secure  the  limb  to  the 
inclined  plane;  g,  adhesive  strips,  laid  over  a  compress,  and  crossed  under 
the  splint,  those  from  above  passing  through  a  notch  in  the  board  behind  the 
knee ;  h,  h,  ends  of  the  compress. 

As  anchylosis  is  one  of  the  occurrences  most  to  be  dreaded  after  this 
fracture,  passive  motion  should  be  employed  as  soon  as  there  is  reason  to 
believe  that  the  union  is  sufficiently  advanced  to  admit  of  it.  Tins  will 
usually  be  by  the  end  of  the  third  week.  It  should  afterwards  be  repeated, 
at  first  every  other  day,  and  then  every  day,  until  all  risk  of  this  accident  is 
passed.  The  limb  must  not  be  used  for  the  ordinary  purposes  of  progression 
for  three  or  four  months,  experience  having  shown  that,  if  it  be  exercised  too 
early,  the  connecting  bond  will  become  gradually  more  and  more  elongated, 
and  thus  materially  interfere  with  the  restoration  of  tfie  functions  of  the  joint. 
At* the  expiration  of  four  weeks,  the  tin  case  may  be  taken  off,  and  a  leather 
splint  substituted,  the  patient  walking  about  upon  crutches. 

A  portion  of  the  patella  may  be  broken  off  obliquely,  and,  Suffering  no 
material  displacement,  may  readily  unite  by  bony  matter,  as  any  other  frac- 
ture. A  similar  result  generally  follows  when  the  fissure  is  vertical,  with 
little  or  no  separation  of  the  fragments,  the  tendency  to  which  is  very  slight, 
as  the  broken  pieces  are  not  influenced  by  muscular  contraction.  The  prog- 
nosis is,  therefore,  other  things  being  equal,  always  favorable,  although,  owing 
to  the  proximity  of  the  knee-joint,  a  considerable  period  will  usually  elapse 
before  there  will  be  perfect  restoration  of  the  functions  of  the  limb. 

The  signs  of  these  fractures  are  sometimes  very  obscure,  especially  if  there 
be  much  swelling  of  the  soft  parts.  In  general,  however,  the  nature  of  the 
case  may  be  determined  by  the  impaired  motion  of  the  knee-joint,  by  the 
fixed  character  of  the  pain,  and  by  making  pressure  upon  the  patella  in  oppo- 
site directions. 

The  limb,  having  been  enveloped  in  a  bandage,  should  be  kept  at  rest  in 
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an  elevated  and  extended  position  until  there  is  a  complete  subsidence  of  in- 
flammation, when  the  starch  dressing  should  be  applied,  the  patient  being 
permitted  to  move  about  upon  crutches.  If  the  fracture  be  vertical,  or  nearly 
so,  it  will  be  necessary  to  support  the  fragments  by  means  of  two  compresses, 
stretched  along  the  lateral  borders  of  the  bone,  and  confined  by  adhesive 
strips  and  a  roller.  When  the  fissure  is  very  oblique,  the  displacement  may 
be  such  as  to  demand  a  course  of  treatment  similar  to  that  necessary  in  a 
transverse  fracture. 

When  the  patella  has  once  been  broken  transversely,  it  is  exceedingly  liable 
to  a  recurrence  of  the  accident  from  comparatively  slight  muscular  contrac- 
tion. The  judicious  practitioner  should,  therefore,  always  put  the  patient 
upon  his  guard  in  this  respect.  The  fracture  may  occur  at  the  same  point, 
but  generally  it  takes  place  a  little  higher  up.  Finally,  when  one  patella  has 
•  been  broken,  the  other  is  apt  to  suffer  in  the  same  manner,  owing  to  the  im- 
perfect use  of  the  affected  limb,  and  the  consequent  liability  of  the  patient 
to  fall.  • 

FRACTURES  OF  THE  FEMUR. 

Fractures  of  the  femur  deserve  the  most'attentive  study  ;  for  not  only  are 
they  of  frequent  occurrence  but  they  present  themselves  under  every  possible 
variety  of  form,  and  there  are  no  injuries  of  the  kind  which,- to  use  the  lan- 
guage of  Pott,  "  so  often  lame  the  patient  and  disgrace  the  surgeon.""  Any 
portion  of  the  bone- may  give  way,  and  hence  it  is  customary,  in  treating  of 
the  subject,  to  speak  of  fractures  of  the  shaft  of  the  femur,  of  its  condyles, 
and  of  its  superior  extremity,  or  of  its  neck,  and  of  its  trochanters. 

1.    FRACTURES  OF  THE  SHAFT. 

The  shaft  of  the  femur  may  be  broken  in  any  portion  of  its  extent,  but 
there  are  three  points  which  are  particularly  obnoxious  to  fracture.  These 
points  are  the  upper  fourth  of  the  bone,  the  middle,  and  the  inferior  fourth, 
the  relative  frequency  of  the  accident  being  in  the  order  here  stated,  although 
it  is  generally  asserted  that  the  bone  yields  more  frequently  at  or  near  its 
middle  than  anywhere  else.  This  idea,  however,  accords  neither  with  the 
results  of  my  observations  upon  the  living  subject,  nor  with  my  examinations 
of  specimens  of  fractured  bones'in  different  collections.  The  relative  differ- 
ence, however,  is,  no  doubt,  very,  slight.  A  brief  account  of  the  lesion,  as  it 
occurs  at  these  several  points,  will  suffice  to  place  the  subject  in  a  proper 
practical  light,  and  serve  to  prevent  those  sad  mistakes,  often  so  disastrous 
both  to  the  patient  and  the  attendant.  ' 

Fractures  of  the  Upper  Fourth  of  the  Shaft The  most  common  site  of 

fracture  of  this  portion  of  the  bone  is  from  two  arid  a  half  to  three  inches  and 
a'  half  below  the  small  trochanter ;  the  line  of  fracture  is  almost  always 
oblique,  extending  from  behind  forwards,  and  from  above  downwards,  being 
frequently  from  an  inch  and  a  half  to  two  inches  in  length.  A  transverse 
fracture  here  is  an  exceedingly  rare  occurrence.  It  is  also  very  uncommon 
to  see  the  bone  give  way  just  below  the  small  trochanter,  and  it  is  worthy  of 
Dote  that,  when  it  does  break  at  this  point,  it  is  generally  complicated  in  its 
character,  or  associated  with  extra-capsular  fracture,  properly  so  termed. 

The  symptoms  of  fracture  seated  in  this  portion  of  the  femur  are  generally 
so  obvious  as  to  indicate- at  once  the  nature  of  the  injury,  the  characteristic 
signs  consisting  of  great  shortening  and  angular  deformity.  The  shortening 
varies  from  two  to  four  inches,  and  usually  exists  in  full  force  immediately 
after  the  receipt  of  the  injury.  The  superior  portion  of  the  limb  is  remark- 
ably distorted,  being  convex  on  its  external  surface,  with  a  corresponding 
vol.  r. — 65 
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concavity  internally,  occasioned  By  the  overlapping  of  the  ends  of  the  broken 
bone,  the  upper  nearly  always  lying  in  front  of  the  lower,  -and  both  being 
usually  directed  somewhat  outwards.  In  -ten  specimens  of  fracture  of  the 
upper  fourth  of  the  shaft  of  the  femur,  now  before  me,  I  find  that  in  all,  ex- 
cept one,  the  upper  fragment  is  in  front  of  the  lower,  the  reverse  being  the 
case  in  the  other.  In  these  ten  specimens  the  superior  piece  is  drawn  for- 
wards and  outwards  in  six  ;  in  two  it  is  tilted  upwards  and  inwards;  and  in 
two  it  is  raised  up  and  in  a  straight  line  with  the  lower,  or  without  any  lateral 
deviation  whatever.  The  distance  of  the  fracture  from  the  small  trochanter 
ranges  from  two  inches  and  two-thirds  to  three  inches  and  a  quarter. 

In  the  six  specimens  in  which  the  superior  fragment  is  directed  forwards 
and  outwards,  the,  lower  fragment  is  also  inclined  outwards  in  four,  the 
junction  between  them  being  such  as  to  give  the  bone  more  or  less  of  an 
arched  appearanpe,  the  convexity  being  external  and  the  concavity  internal.  • 
In  the  two  specimens  in  which  the  upper  end  is  directed  forwards  and  in- 
wards, the  lower  end,  in  one,  is  inclined  inwards  also,  and  in  the  other  jt  is 
straight,  or  in  a  line  with  the  superior  fragment.  In  seven  of  the  eight  spe- 
cimens in  which  the  displacement  is  lateral,  the  inferior  fragment  is  more  or 
less  strongly  everted,  and,  consequently,  the  knee  and  foot,  during  life,  must 
have  been  in  the  same  position. 

The  fractures,  so  far  as  can  be  determined,  were  all  oblique,  the  line  of 
disjunctjon,  in  nine,  extending  from  behind  forwards,  and  from  above  downT 
wards,  one  only  being  in  the  opposite  direction,  and  in  this  the  lower  frag- 
ment lies  in  front  of  the  upper,  overlapping  it  four  inches.  The  distance  at 
which  the  ends  of  the  bone  are  separated  anteriorly,  varies  from  half  an  inch 
to  an  inch  and  three-quarters.  The  angle  which  the  superior  fragment  forms 
with  the  inferior,  does  not,  in  any  of  the  ten  specimens,  exceed  45°,  while  in 
most  it  falls  considerably  short  of  this. 

I  have  been  thus  particular  in  giving  the  results  of  these  examinations,  on 
account  of  their  practical  bearing  upon  fractures  of  the  superior  extremity  of 
the  shaft  of  this  bone.  Sir  Astley  Cooper,  and  those  who  have  adopted  his 
views,  have  evidently  formed  very  erroneous  ideas,  not  only  as  regards  the 
extent  and  direction  of  the  displacement  of  the  upper  fragment,  but  also  of 
its  causes.  Thus  it  has  been  asserted  thaf  the  upper  end  often  overlaps  the 
other  almost  at  a  right  angle,  which  is  not  the  case  in  any  of  the  specimens 
that  I  have  examined ;  on  the  other  hand,  it  has  been  alleged  that  the  two 
pieces  are  usually  inclined  outwards,  which  t"he  specimens  alluded  to  also  dis- 
prove, there  being  no  lateral  deviation  whatever  in  two,  while  in  two  others 
the  projection  was  inward,  leaving  thus  only  six  cases  of  outward  displace- 
ment. The  displacement  forwards  of  the  upper  end  is  due  to  the  joint  action 
of  the  psoas  and  iliac  muscles,  assisted  perhaps  by  the  pectineal  and  the  short 
head  of  the  adductor,  while  it  is  dragged  outwards  mainly  by  the  agency  of 
the  external  rotators.  The  lower  fragment,,  on  the  contrary,  is  drawn  up  by 
the  action  of  the  flexor  muscles  of  the  thigh,  and  outwards  by  the  tensor, 
vastus,  and  gluteal  muscles.  That  the  direction  of  the  fracture  materially 
influences  the  direction  of  the  displacement  is  shown  by  the  fact  that  in  the 
only  specimen  out  of  the  ten  examined  by  me  in  which  the  line  of  fracture 
extended  from  before  backwards,  and  from  below  upwards,  the  lower  frag- 
ment overlapped  the  upper,  and  that  to  a  great  extent. 

Although  the  specimens  here  described  are,  I  conceive,  of  great  patholo- 
gical and  practical  value,  yet  it  must  not  be  forgotten  that  any  inferences 
deducible  from  their  examination  are  impaired,  in  ?ome  degree,  by  the  fact 
that  the  displacement  which  characterizes  them  may  have  been*  influenced 
more  or  less  by  the  nature  of  the  treatment.  Thus," in  consequence  of  the 
use  of  splints,  the  ends  of  the  fragments,  originally  inclined  inwards  or  out- 
wards, may  have  been  pushed  and  held  in  the  opposite  direction,  thereby 
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'completely  reversing  the  primitive  order  of  the  deformity,  as  caused  by  the 
direction  of  the  fracture,  the  weight  of  the  limb,  and  the  action  of  the  muscles. 
The  annexed  drawings,  two  of  which  are  from  my  own  preparations,  will 
serve  to  illustrate  the  nature  of.  the  displacement  so  of^en  met  with  in  frac- 
tures of  the  superior  portion  of  the  shaft  of  the  femur. 


Fig.  425. 


Fig.  426. 


Fig.  427. 


Fracture  of  the  shaft  of  the  femur  ;  upper  portion.  • 

Fractures  at  the  Middle  of  the  Shaft. — A  fracture  at  the  centre  of  the  shaft 
of  the  femur  is,  according  to  my  observation,  an  uncommon  occurrence;  most 
generally  the  bone  gives  way  some  distance  above  or  below  this  point.  -The 
line  of  fracture  is,  for  the  most  part,  very  oblique,  extending  from  behind  for- 
wards and  from  above  downwards,  and  the  consequence  is  'that  the  superior 
fragment  nearly  always  overlaps  the  inferior,  the  upper  extremity  of  which  is 
drawn  backwards,  and  usually,  also,  somewhat  outwards,  by  the  action  of  the 
flexor  muscles,  causing  thus  an  amount  of  shortening  of  from  two  and  a  half 
to  three  and  even  four  inches,  with  more  or  less  angularity  at  the  site  of  in- 
jury, and  marked  eversion  of  the  limb.  Thejower  end  of  the  superior  frag- 
ment, on  the  contrary,  forms  a  prominent  projection  on  the  fore  part  of  the 
thigh,  easily  perceived  by  sight  and  touch.  The  symptoms  are  of  course 
f'hjirflptpnstip 

A  perfectly  horizontal  fracture  of  the  shaft  of,  the  femur  is  an  extremely 
uncommon  occurrence  ;  so  much  so  that,  although  the  phenomena  might  be 
such  as  to  lead  to  the  suspicion  of  its  existence,  the  idea  that  it  really  is  an 
injury  of  that  kind  should  not  be  carried  out  in  practice,  lest,  the  requisite 
extension  and  counter-extensfon  being  omitted,  permanent  shortening  should 
follow  When  there  is  no  marked  tendency  to  displacement,  it  will  generally 
be  found  that  the  fracture,  instead  of  being  transverse,  is  slightly  impacted, 
or  that  its  extremities,  being  denticulated,  are  interlocked  with  'each  other, 
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and  thus  held  in  place.  Comminuted  fracture  of  this  portion  of  the  shaft  is 
not  uncommon,  especially  in  old  subjects,  laboring  under  fragility  of  the 
osseous  tissue. 

The  accident  may.be  the  result  of 'direct  violence,  as  a  kick  or  the  passage 
of  the  wheel  of  a  carriage,  in  which  case  it  is  often  of  a  compound  or  com- 
plicated character  ;  or  it  may  be  occasioned  indirectly  by  a  fall  upon  the  foot 
or  knee. 

Fractures  of  the  Inferior  Fourth  of  the  Shaft. — Fracture  of  the 'inferior 
portion  of  the  shaft  of  this  bone  derives  a  special  interest  from  the  fact  that, 
when  occurring  very  low  down,  the  inferior  end  of  the  upper  fragment  may, 
especially  if  it  be  very  long  and  sharp,  penetrate  the  joint,  and  thus" seriously 
complicate  a  case  otherwise  easy  of  management.  The  fracture,  moreover, 
is  liable  to  be  compound,  the  upper  piece  piercing  the  muscles  and  integu- 
ments just  above  the  knee.  As  in  fracture  of  the  other  divisions  of  the  shaft, 
already  described,  so  in  this  the  line  of  the  solution  of  continuity  generally 
ranges  from  behind  forwards  and  from  above  downwards,  a  transverse 
fracture,  properly  so  termed,  being  extremely  uncommon.  The  degree  of 
obliquity  is  variable,  but  generally  it  is  so  considerable  as  to  cause  great  * 
shortening  of  the  limb  and  angularity  of  the. part;  which,  together  with  the 
everted  state  of  the  knee  and  foot,  are  characteristic  signs  of  the  accident. 
The  inferior  fragment  is  always  drawn  ba'ckwards  and  upwards,  its  superior 
extremity  forming  a  distinct  prominence  in  the  popliteal  region,  which  can 
easily  be  effaced  by  restoring  the  pieces  to  their  ^natural  position.  When  the 
fracture  occupies  the  lower  extremity  of  the  shaft,  nearly  on  a  level  with  the 
joint,  the  upper  fragment  may  descend  so  far 'down  as  to  push  the  patella 
away  from  the  trochlea  of  the  femur,  over. upon  the  tibia,  so  as  to  create  an 
appearance  simulative  of  partial  luxation  of  this  little  bone.  If  several  hours 
have  elapsed  since  the  receipt  Of  the  injury,  the  diagnosis  is  sometimes  ob- 
scured by  the  tumefaction  of  the  joint;  but,  in  general,  whatever  may  be  the 
condition  of  the  parts,  any  existing  doubt  may  be  cleared  up  by  a  thorough 
examination  of  the  limb. 

The  relative  position  of  the  fragments  in  this  fracture  are  well  depicted  in 
fig.  428,  from  a  specimen  in  my  cabinet. 


Fig.  428. 


Fracture  of  the  thigh. 
•  t 

The  causes  of  fracture  in  this  situation  are  commonly  of  a  direct  nature,  a 
greater  amount  of  force  seeming  to  be  necessary  to  produce  it  than  when  it 
is  situated  higher  up.  It  may,  however,  be  induced  in  an  indirect  manner,  as 
when  a  person,  falling  from 'a'  considerable  height,  alights  upon  his  foot  or 
knee,  the  violence  of  the  shock  being  concentrated  upon  the  inferior  portion 
of  the  femur. 

Treatment. — The  treatment  of  fractures  of  the  shaft  of  the  thigh-bone  may 
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be  conducted  according  to  several  plans,  of  which  that  by  extension  .and 
counter-extension,  the  limb  being  in  the  straight  position,  is,  as  a  general- 
rule,  the  most  eligible,  fulfilling,  as  it  does,  more  effectually  than  any  other, 
the  different  indications  presented  by  this  class  of  injuries.  Before  any  steps, 
however,  are  taken  to  adjust  the  broken  pieces,  it  is  the  duty  of  the  attend- 
ant to  see  that  a  suitable  bed  is  procured  for  the  comfortable  accommodation 
of  his  patient,  as  well  as  for  the  secure  management  of  the  case.  This  sub- 
let having  already  been  discussed  in  a  previous  part  of  the  work,  it  will, 
therefore,  be  sufficient  for  my  present  purpose,  if  I  merely  allude  to  it  here, 
with  the  hope  of  enforcing  its  importance  upon  the  mind  of  the  reader.  I 
am  so  thoroughly  convinced  of  the  utter  impossibility  of  treating  fractures 
of  the  femur  successfully  without  a  good  bed,  that  I  should  consider  any  sur- 
geon justifiable  in  declining  to  undertake  the  management  of  any  case  unless 
his  efforts  were  properly  seconded  in  this  respe.ct.  There  must  be  no  com- 
promise upon  the  subject ;  for,  if  the  cure  turn  out  badly,  no  allowance  will- 
be  made  by  the  patient  and  his  friends  for  any  deficiencies,  short-coming,  or 
want  of  co-operation  on  their  part.  The  whole  blame  falls'upon  the  profes- 
sional attendant,  it  being  very  properly  assumed  that  he  ought  to  know  bet- 
ter than  any  one  else  what  the  emergency  demands,  and  that  he  should, 
therefore,  spare  no  pains  to  meet  it.  Every  fracture-bed  should  have  slats, 
a  good,  firm,  but  elastic  mattress,  and  arrangements  for  the  evacuation  of  the 
bowels,  so  that  the  patient  may  not  be  compelled  to  rise  when  he  wishes  to 
relieve  Himself.  These  essentials  are  all  admirably  combined  in  the  ingeni- 
ous contrivances  of  Dr.  B.  H.  Coates,  Dr.  Addinell  Hewson,  and  others, 
which  my  limits,  however,  will  not  permit  me  to  describe. 

When  b,oth  thighs  are  broken,  or  even  when  only  one  is  affected,  Jenks's 
fracture-bed,  represented  in  fig.  429,  will  be  found  extremely  convenient,  both 


Jenks's  fracture-bed. 


for  evacuating  the  bowels  and  for-  making,  up  the  bed.    It  is  thus  described 

'"It  is  composed  of  two  upright  posts  about  six  feet  high,  supported  each 
by  a  pedestal ; "  of  two  horizontal  bars,  at  the  top,  somewhat  longer  than  a 
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common  bedstead;  of  a  windlass  of  the  same  length  placed  six  inches  below 
the  upper  bar;  of  a  cog-wheel  and  handle;  of  linen  belts,  from  six  to  twelve 
inches  wide;  of  straps  secured  at  one  end  of  the  windlass,  and  at  the  other 
having  hooks  attached  to  corresponding  eyes  in  the  linen  belts;  of  a  head- 
piece made  of  netting ;  of  a  piece  of  sheet-iron  twelve  inches  long,  and  hol- 
lowed out  to  fit  and  surround  the  thigh ;  pf  a  bed-pan,  box,  and  cushion  to 
support  it,  and  of  some  other  minor  parts." 

For  the  purpose  of  securing  quietude  of  the  limb,  and  accuracy  of  appo# 
eition  of  the  ends  of  the  fragments,  numerous  contrivances  have  been  de- 
vised, all  possessing,  apparently,  more  or  less  merit,  and  yet  not  one  of  them 
so  perfect  as  to  be  wholly  unexceptionable.  A  bare  description  and  delinea- 
tion of  all  the  fracture  apparatus  now  before  the  profession  would  form  a 
stately  volume.  The  surgical  cabinets  of  some  of  our  medical  schools  con- 
tain cart-loads  of  such  material,  most  of  it  as  effete  as  the  contents  of  a 
•curiosity-shop.  Much  of  this  apparatus  has  been  patented,  and  extensively 
distributed  by  the  inventors.  The  character  of  most  of  it  is  familiar  to  rae, 
and  I*do  not  hesitate  to  declare  that  a  large  proportion  of  it  is  most  villain- 
ous. The  great  and  fundamental  principles  which  every  contrivance  of  the 
kind  must  necessarily  possess  is  enjoyed  by  all,  though  in  different  degrees 
of  perfection,  and  it  cannot  be  doubted  that  the  constant  multiplication  of 
such  machinery,  and  the  implicit  confidence  reposed  in  it  by  the  younger 
members  of  the  profession,  have  been  a  prolific  source  of  the  many  disastrous 
results,  that  have  so  frequently,  especially  of  late  years,  attended  tlie  treat- 
ment of  fractures  of  the  thigh.  I  have  long  been  satisfied  that  the  more 
simple  the  apparatus  is,  the  more  easily  is  it  managed,  and  the  more  likely 
to  prove  efficient.  With  a  proper  knowledge  of  what  is  needed,  ajid  a  little 
ingenuity  on  the  part  ef  the  surgeon,  the  requisite  m^ans  for  the  successful 
management  of  almost  any  case  of  fracture  of  the  femur,  however  bad,  may 
generally  be  provided  upon  the  spur  of  the  occasion,  or,  at  all  events,  within 
a  reasonable  time  after  the  occurrence  of  the  injury. 

In  children,  I  have  usually  found  the  most  convenient  and  suitable  appa-r 
ratus  to  be  a  case  made  of  stout,  unoiled  sole-leather,  long  enough  to  ex- 
tend from  the  groin  to  an  inch  and  a  half  below  the  heel,  and  sufficiently  wide 
to  come  well  round  the  limb,  especially  the  thigh.  It  is  supplied  with  a 
foot-piece  of  the  same  material,  and  is  well  padded  at  its  upper  extremity, 
to  prevent  undue  pressure  upon  the  perineum.  The  outside  portion  of  the 
trough  is  continued  for  some'  distance  over  the  hip,  to  which  it  is  secured  by. 
a  spica,  or  common  roller,  carried  round  the  thighs  and  pelvis.  A  splint,  also" 
of  leather,  or  of  binder's  board,  gutta-percha,  or  thin  wood,  is  stretched  along 
the  forepart  of  the  limb  from  the  groin  to  the  patella,  wadding  being  suitably 
interposed  to  ward  off  pressure  ;  the  apparatus  is  held  in  place  by  means  of 
an  ordinary  bandage,  adhesive  strips  having  been  previously  secured  to  the 
leg  and  attached  to  the  foot-piece.  The  dressing  is  completed  by  placing 
the  limb,  with  its  apparatus,  in  an  easy  position  upon  a  hair  or  cotton  bolster, 
gradually  tapering  upwards,  its  thickness  below  not  exceeding  four  inches. 
By  this  simple  contrivance  I  have  always  found  it  easy  to  obtain  the  requisite 
extension  and  counter-extension,  the  perineum  affording  apoint  d'appui  which 
effectually  prevents  the  ascent  of  the  apparatus,  while  the  foot-piece  serves  to 
keep  the  foot  in  place,  at  the  same  time  that  it  receives  the  extending  bands. 

In  fractures  of  the  thigh-bone  in  adults,  a  more  substantial  apparatus  is 
usually  necessary,  as  there  is  generally  a  greater  tendency  to  Muscular  con- 
traction and  displacement  of  the  fragments.  The  apparatus  which  is  usually 
employed  in  this  country  is  that  .of.  Desault,  as  modified  and  improved  by 
Physick,  consisting  of  one  long  splint,  fig.  430,  extending  from  below  the 
sole  of  the  foot  to  the  axilla,  and  of  a  short  one  extending  from  the  same 
point  to  the  perineum.     They  are  connected  below  by  a  transverse  bar,  for 
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receiving  the  extending  bands,  and  along  the  leg  and  thigh  by  strips  of  band- 
age. The  counter-extension  is  effected  by  a  suitable  thigh  belt,  the  ends  of 
which  are  passed  through  the  mortise  holes  near  the  upper  end 
Fig.  430.  of  the  splint.  The  apparatus  is,  however,  an  awkward  one, 
constantly  subject  to  derarrgement,  and  the  results  obtained  by  its 
aid  are  by  no  means  so  -gratifying  as  they  should  be.  It  has  al- 
ways been  found  extremely  unsatisfactory  in  my  practice,  and 
hence  I  have,  for  many  years,  never  employed  it  in  a  single  case, 
having  given  the  preference  to  the  fracture-box,  represented  in  fig. 
431.    This  box,  which  I  used,  for  the  first  time,  upwards  of  twenty 

•  *  Fig.  431. 


The  author's  fracture  apparatus. 

years  ago,  extends  from  the  tuberosity  of  the  ischium  to  a  level 
with  the  Sole  of  the  foot,  which  rests  against  the  vertical  piece, 
provided  with  two  slit-like' holes  for  the  passage  of  the  extending 
bands.  The  posterior  surface  of  the  box  is  hollowed  out  for  the 
more  easy  accommodation  of  the  thigh  and  leg,  while  the  side- 
pieces,  fastened  by  hinges  to  the  horizontal  one,  project  so  as  to 
come  to  a  level  with  the  surface  of  the  limb  in  front.  To  the  out- 
side of  the  box  is  secured  a  movable  splint,  about  two  inches  in 
width,  crutch-shaped  and  well  padded  above,  and  long  enough  to 
reach  into^the  axilla,  while  another,  similarly  arranged  and  con- 
structed, is"  attached  to  the  inside,  being  intended  to  press  against 
the  perineum.  The  whole  apparatus  is  made  as  light  as  possible,  and 
any  intervals  that  may  exist  between  it  and  the  limb,  after  it  has 
been  properly  adjusted,  may  be  filled  with  cotton,  tow,  or,  what  is 
preferable,  especially  in  compound  fractures,  with  wheat'  bran,  the 
latter  answering  an  admirable  purpose,  under  such  circumstances, 
not  only  affording  an  agreeable  protection  to  the  broken  bone,  but 
absorbing  the  discharges  and  preventing  the  development  of  mag- 
gots, which  are  so  liable  to  form  in  such  cases  in  hot  weather.  Ifl 
Physick's  changing  the  dressings,  all  that  is  necessary  is  to  let  down  the 
long  splint,  sides  of  the  box,  the  extension  being  kept  up,  if  necessary,  in  the 
meantime,  by  an  assistant  having  hold  of  the  foot.  A  broad 
leather  splint,  or  one  of  binder's  board,  extending  from  the  groin  to  the 
knee,  should  cover  the  thigh  in  front ;  it  should  be  accurately  moulded  to 
the  parts,  and  be  firmly  secured  in  its  place  by  means  of  pieces  of  tape  en- 
circling the  box. 

'Instead  of  the  fracture-box  now  described,  use  may  be  made  of  two  splints, 
one  of  binder's  board  and  the  other  of  wood,  the  former,  which  is  intended 
for  the  inside  of  the  thigh,  reaching  from  the  groin  to  the  knee,  while  the 
other,  placed  along  the  outside  of  the  limb,  extends  as  high  up,  on  the  one . 
hand'  as  the  crest  of  the  ilium,  and,  on  the  other,  as  low  down  as  four  inches  . 
below  the  level  of  the  sole  of  the  foot.  These  splints  being  well  padded, 
are  secured  with  an  ordinary  roller,  the  adhesive  strips  being  attached  to  the 
inferior  extremity  of'the  long  one,  in  order  to  keep  up  the  requisite  degree 
of  extension. 
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Fig.  432. 


Within  the  last  few  years  adhesive  plaster  has  been  much  employed  in  this 

city,  both  for  maintaining  extension  and 
counter-extension  in  fractures  of  the  thigh, 
chiefly  through  the  influence  and  writings  of 
Dr.  Gilbert  and  Dr.  Neill.  The  practice, 
which  is  rapidly  coming  into  general  vogue, 
is  unquestionably,  as  stated  elsewhere,  a  great 
improvement  upon  the  ordinary  means  here- 
tofore in'  use,  as  it  not  only  tends  to  pre- 
serve better  and  closer  union  of  the  ends 
of  the  fragments,  but,  what  is  a  matter  of 
great  moment  to  the  patient,  prevents  the 
pain,  chafing,  and  ulceration,  which  so  fre- 
quently attend  the  old  methods,  The  treat- 
ment is  equally  serviceable  in  simple  and 
compound  oblique  fractures  of  the  lower  ex- 
tremity. 

In  a  remarkable  case  of  compound  frac- 
ture of  both  thigh-bones,  in.  a*  boy  eleven 
years  of  age,  recently  under  the  care  of  Dr. 
Gilbert,  a  most  excellent  cure  was  effected 
by  means  of  adhesive  plaster,  aided  by  the 
apparatus,  represented  in  fig.  432 ;  the 
dressings  being  removed  on  the  forty-fifth 
day.  A  long  splint,  it  will  be  perceived, 
was  stretched  along  the  outside  of  each 
limb,  from  a  few  inches  below  the  sole  of 
the  foot  to  within  a  short  distance  of  the 
axilla  ;  the  extending  strips,  tied  under  the 
sole  of  the  foot,  •  and  secured  to  a  horizon- 
tal block,  were  controlled  by  a  tourniquet; 
while  the  counter-extending  strips  were  car- 
ried along  the  pelvis,  both  in  front  and  be- 
hind, and  firmly  fastened  by  transverse  bands 
passed  round  the  hip-bones,  the  back,  and 
abdomen. 

A  valuable  addition  to  the  long  splint, 
affording  increased  means  for  making  coun- 
ter-extension, was  suggested,  in  1860,  by  Dr.  H.  Lenox  Hodge,  of  this 
city.     It  consists,  as  will  be  seen  by  a  reference  to  figs.   433  and  434, 

of  a  bar  of  wrought  iron, 


Dr.  Gilbert's  fracture  apparatus. 


-    Fig.  433. 


SIIUIII'"      W^£> 
Dr.  Hodge's  method  of  counter-extension  in  fracture  of  the  femur. 


secured  to  the  outer  and 
upper  part  of  the  splint  by 
bolts  with  movable  nuts, 
and  bent  to  the  right  or 
left,  ill  accordance  with  the 
side  to  which  it  is  applied. 
The  splint  should  be  suffi- 
ciently wide  above  to  per- 
mit the  rod,  which  termi- 
nates in  a  horizontal  hook, 
about  6ix  inches  in  length, 
to  pass  clear  of  the  patient's 
arm  and  shoulder.  A  long 
strip -of  adhesive  plaster, 
at  least  two  inches  and  a 
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Bar  of  wrought  iron  for  counter-extension. 


half  in  breadth,  is  extended  Fig.  434. 

along  the  front  of  the  body 
from  the  pelvis  to  the  top 
of  the  shoulder,  and  thence 
down  the  back  to  the  but- 
tock, leaving,  as  it  crosses 
the  shoulder,  a  short  loop, 
in  which  is  placed  a  small 
block  of  wood,  which  is 
fastened  by  means  of  a  tape 
to  the  hook  of  the  bar.  To 
prevent  the  long  strip  from 

becoming  detached,  the  body  is  completely  encircled,  at  different  heights,  by 
three  horizontal  bands. 

The  advantages -of  this  contrivance  are,  that  the  extension  and  counter- 
extension  are  made  in  a  straight  line,  that  the  dressings  maintain  their  place 
much  longer  than  the  ordinary  ones,  and,  lastly,  that,  as  the  patient  cannot 
sit  up  in  bed,  there  is  less  danger  of  displacement  or  the  ends  of  the  broken 
bone.  The  only  objection  to  it  is  that  the  circular  adhesive  bands  might 
impede  -the  respiration,  but  any  trouble  that  might  thus  arise  will  generally 
speedily  disappear  of  its  own  accord. 

Professor  N.  R.  Smith  has  for  a  long  time  treated  fractures  of  the  thigh 
with  great  ease  and  success,  with  what  he  calls  the  anterior  splint.  It  con- 
sists, as  seen  in  fig.  435,  of  a  single  piece,,  made  of  wire,  of  the  size  of  a 

Fig.  435. 


Dr.  N.  R.  Smith's  anterior  splint. 

No.  10  bougie,  and  bent  at  each  extremity,  the  whole  representing  the 
form  of  a  long  parallelogram,  three  inches  wide  above,  and  two  inches  and 
three-quarters  bejow.  It  must  be  long  enough  to  reach  from  a  point  a 
little  above  the  anterior  spinous  process -of  the  ilium  to  an  inch  beyond  the 
toes,  when  the  thigh,  leg,  and  foot  are  extended,  three  feet  eight  inches 
being  a  good  average  length  for  adults.  The  side-pieces  are  firmly  connected 
by  cross-pieces  at  a  distance  of  about  eight  inches.  Thus  constructed,  the 
wire  frame  is  easily  bent  to  suit  the  case  in  hand.  The  angle  at  the  tibio- 
tarsal  joint,  six  inches  from  the  extremity,  is  about  120°,  to  secure  an  easy 
posture  for  the  foot ;  that  at  the  knee  and  the  one  at  the  hip  are  each  about' 
160°,  the  latter- being  seven  inches  from  the  upper  extremity. 

The  splint,  properly  padded'  or  tightly  wrapped  with  a  muslin  bandage, 
and  secured  to  the  limb  by  a  roller  extended  from  the- toes  upward,  is  sus- 
pended, by  means  of  a  pulley,  cord,  and  loops  to  the  ceiling,  as  represented 
in  fig.  436,  a  compress  being  placed  upon  the  instep  and  another  upon  the 
groin,  to  ward  off  pressure.  The  proper  position  of  the  hooks  is  a  matter  of 
great  consequence.  In  general,  the  upper  one  should  be  attached  nearly 
over  the  seat  of  the  fracture,  and  the  lower  a  little  above  the  middle  of  the 
leg  the  object  being  the  thorough  equalization  of  the  pressure  of  the  splint. 
The  roller,  confining  the  apparatus,  should  be  well  stitched,  to  prevent  it 
from  slipping  and  great  care  taken  that  it  do  not  make  undue  constriction. 
This  apparatus,  the  efficacy  of  which  has  been  thoroughly  tested  in  numerous 
cases  is  exceedingly  light  and  comfortable,  and  is  equally  well  adapted  to 
fractures  of  the  thigh  and  leg,  in  every  portion  of  their  extent. 
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Dr.  N.  R.  Smith's  mode  of  treating  fractures  of  the  thigh. 

An  excellent  mode  of  treating  fractures  of  the  thigh,  attended  with  very 
gratifying  results,  and  originally  suggested  by  Dr.  Gurdon  Buck,- is  pursued  at 
the  New  York  Hospital.  The  long  splints  are  entirely  dispensed  with,  the 
extension  being  made  by  the  action  of  a  weight  and  pulley,  and  counter- 
extension  by  the  usual  perineal  strap  lengthened  out  and  fastened  to  the  head 
of  the  bedstead.  A  piece  of  adhesive  plaster,  from  two  and  a  half  to  three 
inches  in  width,  is  stretched  along  the  sides  of  the  limb,  to  a  short  distance 
above  the  knee,  and  confined  with  a  roller  extended  from  the  toes  up,  the 
middle  of  it  forming  a  loop  below  the  sole  of  the  foot.  A  thin  block  of  wood, 
the  width  of  the  plaster,  and  long  enough  to  prevent  pressure  over  the  ankle, 
is  inserted  into  the  loop,  and  thus  serves  to  receive  the  extending  cord,  which 
is  fastened  to  an  elastic  rubber  band  passing  round  the  block,  and  playing 
either  over  the  footboard  of  the  bedstead,  or,  if  there  is  none,  a  temporary 
frame,  perforated  at  a  height  of  about  five  inches  above  the>  level  of  the  mat- 
tress. The  thigh,  at  the  seat  of  fracture,  is  surrounded  with  short  splints, 
the  heel  is  supported  upon  a  thin,  wedge-shaped  hair  cushion,  and  a  bag, 
filled  with  sand  or  bran,  is  placed  along  the  outside  of  the  leg  and  foot  to 

Fig.  437. 


Dr.  Buck's  fracture  apparatus. 


prevent  rotation.    The  amount  of  weight  to  be  employed  musl  be  determined 
by  the  age  of  the  patient  and  the  other  circumstances  of  the  case.     A  child 
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under  eight  years  of  age  will  seldom  require  more  than  five  or  six  pounds, 
while  an.  adult  may  require  from  fifteen  to  twenty.  The  most  suitable  peri- 
neal band  is  a  piece  of  India-rubber  tubing,  of  one  inch  calibre,  two  feet  in 
length,  with  a  ring  at  each  end,  stuffed  with  bran  or  cotton  lampwick,  and 
covered  with  canton  flannel,  wrapped  spirally  round  it,  and  renewed  whenever 
it  becomes  soiled.     The  apparatus  of  Dr.  Buck  is  represented  in  fig.  437. 

The  treatment  of  fractures  of  the  thigh,  lately  introduced  by  Dr.  Swinburne, 
recommends  itself  by  its  simplicity  and  efficiency,  and  deserves,  in  my  judg- 
ment, the  favorable  consideration  of  the  profession.  It  consists,  as  will  be 
seen  by  a  reference  to  the  annexed  sketch,  fig.  438,  exclusively  of  extension 

Fig.  438. 


Dr.  Swinburne's  method  of  trwting  fractures  of  the  thigh. 

and  counter-extension^  without  splints,  the  perineal  and  crural  bands  being 
secured  to  the  bedstead,  as  in  Dr.  Buck's  apparatus,  and  composed  of  similar 
materials.  Free  use  is  made  of  adhesive  strips  at  the  leg  and  foot,  and  also, 
if  necessary,  at  the  thigh.  With  such  an  arrangement,  the  affected  limb 
may  be  inspected  or  measured  as  often  as  may  be  desired,  all  danger  of 
embarrassing  the  circulation  is  done  away  with,  perfect  cleanliness  may  be 
preserved,  and  any  topical  applications  that  may  be  required  may  be  made 
and  removed  with  the  utmost  facility.  The  "advantages"  of  this  method  are 
particularly  conspicuous  in  complicated  fractures  of  the  thigh.  Dr.  Swin- 
burne states  that  he  has  treated  in  this  manner  upwards  of  forty  cases  of 
fractures  of  the  femur  and  tibia  with  very  little,  if  any,  shortening,  except  in 

•  the  intra-capsular  form  of  the  accident. 

Whatever  apparatus  be  employed,  whether  those  now  described,  or  others 
of  a  similar  character,  there  are  several  circumstances  which  should  claim 
the  special  attention  of  the  practitioner  in  the  treatment  of  fractures  of  the 
shaft  oftthe  femur,  and  which  may.be  stated' in  the  form  of  aphorisms. 

l'st.  Care  must  be  taken  that  the  ends  of  the  broken  bone  are  steadily 
maintained  on  a  line  with  each  other ;  any  tendency  to  angularity,  lateral 
distortion,  or  tilting  up  of  the  fragments  must  be  promptly  counteracted  by 
pressure  opposite  the  point  of  projection.  This  disposition  manifests  itself, 
more  or  le*ss,  in  nearly  all  fractures  of  the  femur,  and  should  never  for  a 
moment  be  lost  sight  of,  lest  it  be  not  discovered  until  it  is  too  late  to  remedy 
it.  It  is  particularly  strong  when  the  fracture  is  seated  from  two  and  a  half 
to  three  inches  below  the  small  trochanter,  in  consequence  of  the  action,  on 
the  one  hand,  of  the  iliac  and  psoas  muscles,  and,  ou  the  other,  of  the  exter- 
nal rotators-  the  former,  as  before  stated, tilting  the  lower  end  of  the  superior 
fragment  forwards,  and' the  latter  outwards.     For  want  of  attention  to  this 

•  circumstance,  wretched  deformity  of  the  limb  is  a  frequent  consequence  of 

this  lesion.  .' 

2d  Proper,  care  must  be  taken  that  no  shortening  occurs.  To  prevent 
this   constant  vigilance  must  be  exercised  in  regard  to  the  tightening  of  the 
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extending  and  counter-extending  bands.  If  any  doubt  exist,  a  comparative 
estimate  must  be.made  from  time  to  time  of  the  length  of  the  two  limbs,  hy 
stretching  a  piece  of  tape  from  the  centre  of  the  umbilicus  to  the  inferior 
and  inner  border  of  each  patella,  the  body  and  limbs  lying  perfectly  straight. 

3d.  A  slightly  everted  condition  of  the  limb  being  that  which  is  most  natural 
when  the  body  is  dorsally  recumbent,  the  surgeon  should  aim  to  maintain  it 
in  that  position  during  the  period  necessary  to  obtain  reunion  of  the  ends  of 
the  broken  bone. 

4th.  The  heel  must  be  seen  to ;  for  if  it  be  neglected  it  will  be  sure  to 
inflame  and  ulcerate,  if. not  slough.  Too  much  care,  therefore,  cannot  be 
taken  to  ward  off  pressure  by  filling  up  the  hollow  on  each  side  of  the  tendo 
Achillis  with  cotton,  or  employing,  if  necessary,  a  small  air-bag;  or  a  blad- 
der partially  filled  with  water. 

5th.  Extension  must  be  maintained  with  two  broad  strips  of  adhesive 
plaster,  stretched  along  the  sides  of  the  leg  nearly  Its  high  as  the  knee, 
secured  by  cross-pieces,  and  fastened  to  the  foot-board  of  the  splints  or  frac- 
ture-box ;  the  surface  being  carefully  shaved  prior  to  their  application.  Or, 
instead  of  this,  two  long  and  broad  strips  of  linen  or  muslin  are  secured  to 
the  limb  by  means  of  a  roller,  the  upper  extremity  of  each  being  turned 
loop-like  down  upon  itself,  over  the  bandage,  and  fastened  by  carrying  the 
roller  downwards.  The  gaiter  and  handkerchief  should  not  be  used  in  any 
case,  for  reasons  previously  mentioned. 

The  perineal  band  must  also  receive  due  attention,  otherwise  it  will  be  sure 
to  gall  and  fret  the  parts,  and  thus  greatly  distress  the  patient.  Besides,  if 
not  properly  managed,  it  will  be  extremely  apt  to  displace  the  upper  frag- 
ment, by  pushing  it  outwards,  away  from  the  inferior. 

6th.  In  compound  fractures,  one  of  the  splints  may  be  bracketed,  as  origi- 
nally recommended  by  Dr.  Hayes,  of  Indiana,  the  method  having  been  adopted 
by  him  during  our  war  with  England,  in  1813  and  1814.  The  opening  which 
is  thus  left  affords  ready  access  to  the  wound,  and,  consequently,  great  con- 
venience for  the  application  of  the  necessary  dressing. 

7th.  Much  objection  has  been  urged  by  certain  writers  against  the  bandage 
in  the  treatment  of  fractures  of  the  thigh,  on  the  ground  not  only  that  it  is 
inconvenient,  but  absolutely  useless.  My  experience  does  not  corroborate 
this  statement.  On  the  contrary,  I  have  always  derived  the  most  marked 
benefit  from  it,  and  would  not,  therefore,  on  any  account,  omit  it.  While  I 
should  hardly  know  how  to  control  muscular  spasm  without  it,  it  is  one  of 
the  most  powerful  means  we  can  employ  to  counteract  the  tendency  to*  short- 
ening, so  common  in  nearly  all  fractures  of  the  thigh.  To  answer  the  pur- 
pose, however,  it  must  be  applied  with  great  care ;  otherwise  harm,  not  benefit, 
will  result. 

In  simple  fractures  of  the  thigh,  the  ordinary  roller  is  sufficient,  but  in 
compound  fractures  preference  is  given  to  the  bandage  of  Scultetus,  inasmuch 
as,  being  composed  of  separate  strips,  it  admits  of  more  easy  removal  and 
reapplication. 

The  starch  bandage  may  often  be  employed  with  great  advantage,  giving 
adequate  support  to  the  broken  limb,  and  enabling  the  patient  to  take  exer- 
cise in  the  open  air,  or  about  the  house,  upon  crutches,  a  matter  frequently 
of  great  importance.     My  experience,  however,  is  averse  to  its  use  in  the 
early  stage  of  the  treatment ;  applied  too  soon  after  the  accident,  before  there 
is  pretty  complete  subsidence  of  inflammation  and  swelling,  it  may  do  incal- 
culable harm,  not  only  greatly  aggravating  the  local  trouble,  but  endangering 
the  safety  of  the  limb  by  the  induction  of  gangrene.     For  these  reasons^ 
therefore,  I  seldom  resort  to  it  before  the  'end  of  a  fortnight  or  the  beginning' 
of  the  third  week. 
•  8th.  Qare  must  be  taken  to  keep  off  the  bedclothes  from  the  fractured 


FRACTURES    OF    THE    SHAFT    OF    THE    FEMUR. 


1037 


limb,  as  their  weight  -would  not  only  be  oppressive,  but  tend  to  derange  the 
ends  of  the  fragments.  A  good  and  ready  mode  of  accomplishing  this  is  to 
cut  a  stout  barrel  hoop  through  at  the  middle,  and  to  place  the  two  halves, 
tied  firmly  together,  crosswise,  over  the  injured  extremity.  Or,  instead  of 
this  apparatus,  the  surgeon  may  use,  what  is  much  better,  the  frame  depicted 
at  page  937. 

Mr.  Polt,  of  England,  conceived  the  idea  that  the  best  mode  of  treating 
fractures  of  the  femur  was  to  place  the  affected  limb  upon  its  outside,  the 
body  inclining  in  the  same  direction,  and  the  knee  being  in  a  semi-flexed 
state.  The  leg  and  footr  supported  upon  smooth  pillows,  were  elevated  some- 
what above  the  level  of  the  thigh,  which  was  enveloped  by  a  many-tailed 
bandage,  and  cover&d  in  by  two  broad,  carved  wooden  splints.  This  plan, 
which  Mr.  Pott  recommended  with  all  the  enthusiasm  of  a  man  of  genius, 
was  founded  upon  the  erroneous  notion  that  it  would  completely  relax  the 
different  sets  of  muscles  connected  with  the  broken  bone,  thus  preventing 
them  from  acting  injuriously  upon  its  fragments;  forgetting  that,  in  propor- 
tion as  he  took  off  the  tension  from  one  class,  he  necessarily  increased  that  of 
another.  It  has  been  found  altogether  impossible  to  carry  out  this  plan  suc- 
cessfully in  practice,  experience  having. shown  that  the  patient  is  utterly  un- 
able to  remain  so  long  in  one  position  without  suffering  greatly  from  bed-sores, 
and  that  the  apparatus,  with  all  the  care  that  can  be  taken  to  keep  it  in  place, 
is  wholly  inadequate  to  answer  the  purpose  of  an  accurate  adjuster. 

Another  mode  of  treating  fractures  of  the  body  of  the  femur,  quite  different 
from  any  hitherto  described,  was  much  in  vogue  at  one  time,  both  in  England 
and  in  this  country,  chiefly  in  consequence  of  the  influence  of  the  late  Sir 
Charles  Bell,  by  whom,  if  it  was  not  originated  by  him,  it  was  extensively, 
employed  for  a  long  time  at  the  Middlesex  Hospital,  London.  It  consists 
in  placing  the  limb  upon  two  grooved  cushions,  resting  upon  two  pieces  of 
board,  united  by  hinges  in  the  form  of  a  double  inclined  plaife,  as  seen  in  fig. 
439,  and  long  enough  to  extend  from  the  tuberosity  of  the  ischium  to  the 

Fig.  439. 


Double  inclined  plane  of  Sir  Charles  Bell. 

back  part.of.the  heel.  A  roller  having  been  previously  applied  from  the  toes 
to  the  groin,  two  light,  but  firm  binder's  board  splints,  carefully  softened  in 
hot  water,  are  secured  to  the  outer  and  inner  parts  of  the  thigh,  meeting 
nearly  in  front,  and  reaching  from  the  groin  to  the  knee.  The  extremity  is 
now  laid  over  the  inclined  plane,  in  an  easy,  comfortable  position,  the  angle 
of  flexion  having  special  reference  to  this  point;  the  foot  is  attached  to  the 
foot-board,  and  the  limb  and  plane  being  tied  firmly  together  by  tapes,  or, 
what  is  better,  a  bandage,  the  dressing  is  completed. 

The  method  of  treatment  by  the  double  inclined  plane  ought -not  to  be  too 
lightly  condemned,  for  it  cannot  be  denied  that  very  excellent  cures  are  occa- 
sionally effected  with  it.  Much  less  frequently  employed  now  than  formerly, 
it  is  more  particularly  applicable  to  the  treatment  of  fractures  of  the  con- 
dyles of  the  femur  and  of  the  upper  extremity  of  this  bone,  attended  with  a 
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constant  disposition  to  displacement  of  the  lower  extremity  of  the  superior 
fragment.  It  may  also  be  advantageously  employed  in  compound  fractures, 
attended  with  severe  contusion  and  laceration  of  the  integuments,  where  con- 
finement in  the  extended  position  would  be  productive  of  violent  pain  and 
extreme  discomfort.  The  extension  is  made  mainly  by  the  weight  of  the  leg 
and  foot,  while  the  counter-extension  is  made  by  the  pressure  of  the  apparatus 
against  the  tuberosity  of  the  ischium.  The  annexed  drawing,  fig.  440,  repre- 
sents M'Intyre's  splint,  or  double  inclined  plane,  modified  by  Liston.  Fig. 
441  exhibits  it  as  it  is  applied  to  the  limb. 

Fig.  440. 


M'Intyre's  splint,  simplified  and  improved  by  Liston. 
Fig.  441. 


— <^> 


M'Intyre's  splint  appliod  to  the  limb. 


Finally,  when  both  thighs  are  broken  the  case  may  be  treated  with  a  double 
inclined  plane,  or  a  fracture-bed,  the  hinges  being  arranged  in  such  a  manner 
as  to  permit  the  trunk  to  be  raised  or  lowered  at  pleasure,  without  causing 
any  motion  of  the  hips.  The  limbs  should  be  well  protected  with  side  and 
front  splints,  and  be  immovably  tied  together. 

The  period  required  for  the  consolidation  of  fractures  of  the  shaft  of  the 
femur  must  necessarily  be  greatly  influenced  by  circumstances,  as  the  age  and 
health  of  the  patient,  and  the  care  with  which  the  ends  of  the  fragments  are 
kept  together.  In  children  of  from  five  to  fifteen  years,  complete  union  may 
usually  be  looked  for  in  from  twenty-four  to  twenty-eight  days.  In  eighteen 
cases,  analyzed  by  Dr.  A.  It.  Peirson,  of  Massachusetts,  the  cure  in  persons  of 
thirty  years  of  age  and  under,  occupied  35.88  days ;  while  in  seventeen,  where 
the  age  was  upwards  of  thirty,  the  average  period  was  36.64  days;  thus  show- 
ing only  a  very  trifling  difference  in  the  two  series. 

It  has  been  asserted  by  many  highly  respectable  practitioners  that  it  is 
always  extremely  difficult,  if  not  impossible,  to  effect  a  cure  in  fractures  of  the 
shaft  of  the  thigh-bone  without  some  degree  of  shortening,  and  my  opinion 
is  that  this  conclusion  is  only  too  well  founded.  There  can  be  no  question 
at  all  that  in  many  cases  a  certain  degree  of  shortening  is  absolutely  and 
positively  unavoidable,  not  on  account  of  any  defect  in  the  treatment,  but 
from  the  very  nature  of  the  fracture  itself.  How  is  it  possible  it  should  be 
otherwise,  when  the  ends  of  the  fragments  are  driven  the  one  into  the  other  ? 
The  best  skill  and  the  most  devoted  attention  would  utterly  fail,  under  such 
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circumstances,  to  make  a  good  limb.  So,  also,  when  the  fracture  is  com- 
pound or  comminuted,  more  or  less  deformity  and  shortening  will  almost  be 
inevitable.  In  the  New  York  Hospital,  where  fractures  of  the  shaft  of  the 
thigh-bone  are.  very  common,  and  where  this  accident  is  probably  treated 
with  as  much  adroitness  and  care  as  anywhere  in  the  world,  from  a  third  to 
half  an  inch  of  shortening  is  generally  looked  for,  as  a  natural  consequence, 
by  the  surgeons  of  the  Institution,  and  it  is  questionable  whether  the  statistics 
of  other  similar  establishments,  if  they  could  be  ascertained,  would  exhibit  a 
more  favorable  result.  * 


2.  FRACTURES  OF  THE  INFERIOR  EXTREMITY. 

Fracture  of  the  condyles  of  the  femur  is,  in  comparison  with  that  of  the 
humerus,  an  extremely  infrequent  occurrence.  Indeed,  it  is  very  uncommon, 
not  only  relatively,  but  absolutely  speaking.  "Sir  Astley  Cooper  mentions 
only  two  instances  of  the  kind  in  his  work  on  Dislocations  and  Fractures ; 
the  Dupuytren  Museum  at- Paris,  so  rich  in  osteological  preparations,  con- 
tains but  five  specimens  of  the  lesion ;  and  in  the  Mutter  collection,  not  a 
single  bone,  illustrative  of  the  occurrence,  is  met  with.  The  cabinet  of  Pro- 
fessor Gibson,  the  elder,  now  at  Richmond,  has,  however,  several  beautiful 
specimens  of  fracture  of  the  condyles  ;•  and  among  my.own  preparations  is  a 
very  rare  one,  in  which  these  eminences  are  broken  off  vertically,  leaving  the 
trochlea  attached  to  the  lower  end  of  the  shaft  which  exhibits  a  remarkably 
comminuted  appearance,  consisting  of  not  less  than  five  distinct  fragments. 

The  fracture  may  be  limited  to  one  of  the  condyles,  which,  however,  is  ex- 
tremely rare,  or  it  may  implicate  both,  the  fissure  in  the  latter  case  extending 
between  the  two  prominences,  and  terminating  above  in  an  oblique  fracture 
of  the  shaft,  so  as'  to  give  rise  to  three  distinct  fragments.  From  the  amount 
0/  force  required  to  produce  this  fracture,  it  is  generally  attended  with  a 
great,  deal  of 'injury  to  the  soft  parts,  ajid,  for  the  same  reason,  it  is  not 
unfrequently  of  a  compound  and  comminuted  character,  the  ends  of  the 
fragments  protruding  either  externally  or  projecting  into  the  cavity  of  the 
knee-joint.  A  partial  fracture  of  one  of  the  condyles  occasionally  occurs. 
In  rare  cases,  the  fracture  presents  the  character  of 
impaction,  the  lower  end- of  the  shaft  being  forcibly, 
impelled  into  the  cancellous  -structure  of  the  con- 
dyles, which  are  completely  severed  in  their  entire 
length.  *  Fig.  442  conveys  an  excellent  idea  of  a 
fracture  of  the  external  condyle  from  a  drawing  of 
.Sir  Astley  Cooper. 

Whatever  form  the  fracture  may  assume,  it  is 
nearly  always  the  result  of  direct  violence ;  gene- 
rally of  a  fall  upon  the  knee,  the  passage  of  the 
wheel  of  a  carriage,  or  the  kick  of  a  horse.  In  one 
of  the  three  cases  that  have  fallen  under  my  obser- 
vation, it  was  occasioned  by  a  fall  from  a  high  scaf- 
folding, the  individual,  a  man  upwards  of  fifty  years 
of  age,  alighting  upon  his  feet,  but  striking,  before 
he  could  recover  himself,  his  knee  against  a  large 
stone.  The  subjects  of  these  fractures  are  usually 
old  persons,  in  whom  the  condyles  of  the  femur 
have  become  atrophied  and  brittle  from  the  effects 
of  interstitial  absorption  and  fatty  degeneration. 

The  symptoms  of  fracture  of  the  condyles  are  not 
always  well  characterized,  owing  to  the  fact  that 
the  fragments  are   generally  held  in  place  by  the 
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ligaments  of  the  knee,  thus  preventing  marked  deformity,  and  rendering  the 
production  of  crepitus  difficult.  The  joint  appears  to  be  wider  and  flatter 
in  front  than  usual,  and  if  the  patella  be  pressed  backwards,  the  condyles 
may  be  considerably  separated,  so  as  to  increase  the  transverse  diameter  of 
the  limb.  The  joint  is  much  swollen  and  bruised,  the  member  is  completely 
powerless,  and,  "when  the  fracture  affects  both  prominences,  there  is  nearly 
always  marked  shortening,  often  amounting  to  from  .one  to  two  inches,  the 
lotfer  fragment  being  drawn  up  behiud  the  superior  by  the  action  of  the 
hamstring  muscles.  When  only  one  condyhj  is  broken,  the  deformity,  other 
things  being  equal,  will  be  less  than  when  both  suffer,  and  there  will  also, 
of  course,  be  less  shortening. 

In  the  specimen  of  vertical  fracture  of  the  condyles  in  my  cabinet,  pre- 
viously alluded  to,  the  short  fragment  is  drawn  upwards  against  the  posterior 
surface  of  the  shaft  of  the  femur,  to  the  distance  of  at  least  two  inches,  irs 
upper  surface  looking  towards  the  trochlea-,  with  which  it  forms  an  obtuse 
angle,  thus  'greatly  increasing  the  antero-posterior  diameter  of  the  joint. 
The  various  appearances  of  this  rare  specimen  are  well  represented  in  flg. 
4*43. 

Fig.  443. 


Comminuted  fracture  of  the  lower  extremity  of  the  femur. 

Fracture  of  both  condyles  occasionally  simulates  a  partial  luxation  of  the 
head  of  the  tibia  backwards.  In  a  case  reported  by  Professor  Neill,  the 
symptoms  resemble, much  more  those  of  an  accident  of  this  kind  than  those 
of  a  fracture  of  the  condyl.es.  The  leg  being  thrown  backwards,  rendered 
the  patella  remarkably  prominent  in  front,  but  there  was  no  increased  breadtli 
of  the  knee,  no  crepitus,  and  no  contortion  of  the  foot,  at  the  same  time-that 
it  was  easy  to  flex  and  extend  the  joint.  The  best  diagnostic  consists  in 
taking  hold  of  the  condyles,  and  attempting  to  press  them  in  opposite  direc- 
tions, which  cannot,  of  course,  be  done,  if  there  be  no  fracture.  The  same 
procedure  can  hardly  fail  to  elicit  crepitation,  although  this  may  be  rather- 
slight,  especially  if  the  fragments  are  held  pretty  firmly  together  by  the  liga- 
ments. 

The  prognosis  of  this  fracture  is  especially  grave,  on  account  both  of  the 
injury  done  to  the  soft. parts,  and  of  its  connection  with  the  joint,  which  may 
be  involved  in  an  alarming  degree.  The  fracture  may,  as  already  stated,  be 
compound  or*  comminuted,  and  when  this  is  the  case  the  dknger  will,  of 
course,  be  greatly  increased,  perhaps  to  such  an  extent  as  to  require  ampu- 
tation, or,  frhen  this  is  not  deemed  advisable,  in  such  a  manner  as  to  jeopard 
life  by  mortification,  pyemia,  erysipelas,  or  congestive  pneumonia. 

The  treatment  will  usually  require,  in  the  first  instance,  to.be  strictly  anti- 
phlogistic, leeches  and  evaporating  lotions  being  necessary,  on  account  of  the 
injury  done  to  the  soft  parts.  The  limb,  enveloped  in  a  bandage,  is  laid  in 
an  easy  position,  and  free  use  is  made  of  anodynes  in  order  to  prevent  spasm, 
so  common  and  annoying  after  these  accidents.    As  soon  as  the  inflammation 
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has  been  sufficiently  subdued,  the  fragments  are  restored  to  their  proper 
position,  and  maintained  by  appropriate. apparatus,  the  limb  being  extended, 
if  the  fracture  be  transverse,  or  nearly  so,  or  placed  over  a  double  inclined 
plane,  if  it  be  very  oblique,  with  a  strong  tendency  to  displacement  of  the 
broken  ends.  •  Passive  motion  is  instituted  at  the  expiration  of  a  month,  but, 
despite  the  attention  of  the  surgeon,  a  good  and  unexceptionable  cure  will 
be  extremely  difficult,  if  not  impossible,  especially  when  both  condyles  are 
implicated. 

Complicated  fractures  of  the  condyles  are  occasionally  met  with,  principally 
as  the  result  of  direct  violence,  such  as  the  passage  of  the  wheel  of  a  carriage, 
or  of  gunshot  injury,  and  are  among  the  most  dangerous  of  accidents,,  bring- 
ing life  in  jeopardy  by  tetanus,  erysipelas,  pyemia,  and  profuse  suppuration 
and  hectic  irritation.  The  danger  is  proportionately  increased  when  the  lesion 
is  attended  with  extensive  wound  of  the  knee-joint,  or  a  comminuted  condi- 
tion of  the  bone.  An  attempt  may  be  made'to  preserve  the  limb  when  the 
patient  is  young  and  in  good  health  at  the  time  of  the  fracture,  when  the 
weather  is  not  too  hot  a»d  exhausting,  and  when  the  injury  in  the  soft  parts 
is  comparatively  slight ;  under  opposite  circumstances,  on  the  contrary,  the 
best  plan  will  be  to  amputate  on  the  spot,  immediately  after  the  occurrence 
of  reaction.  To  hesitate,  in  such  a  case,  would  only  be  to  trifle  with  the 
patient's  life,  which  could  hardly  fail  to  be  the  forfeit  of  the  surgeon's  timidity. 

3."  FRACTURES  OF  THE  SUPERIOR  EXTREMITY  OF  THE  FEMUR. 

The  superior  extremity  of  the  femur  comprises  the  head  and  neck  of  that 
bone,  together  with  the  two  trochanters,  so  that  in  an  individual  of  ordinary 
stature  it  is  from  three  inches  and  a  quarter  to  three  inches  and  a  half  in 
length,  there  being,  however,  no  distinct  boundary  line  between  it  and  the 
shaft.     The  head  composes  nearly  two-thirds  of  a  sphere,  and  rests  upon  the 


Fig.  444. 


Fig.  445. 


Natural  ap-earances  of  the  head  and  neck  of  the        Alterations  of  the  head  and  nock  of  the  femur  from 
femur.  the  effects  of  old  age. 

neck   which  is  inclined  obliquely  upwards  and  inwards,  so  as  to  form  ai>  ob- 
tuse'an  «"le  with   it;    they  are  surrounded  by  the  capsular   ligament,    the 
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Fig.  446. 


strongest  membrane  of  the  kind  in  the  body,  and  consist  of  a  large  amount 
of  spongy  tissue,  inclosed  by  a  thin  lamella  of  compact  substance.  Both 
these  structures  undergo  important  changes  in  consequence  of  advancing  age, 
the  former  becoming  greatly  rarefied,  light,  and  porous,  while  the  latter  is  so 
attenuated  as  to  be,  in  some  places,  hardly  as  thick  as  common  letter  paper. 
These  changes,  the  necessary  effect  of  which  is  to  render  the  bony  texture 
trail  and  brittle,  are  particularly  conspicuous  after  the  fiftieth  year,  and  are  a 
principal  cause  of  the  frequency  of  fracture  of  the  neck  of  the.  femur  at  and 
after  this  period  of  life.  There  is  another  circumstance,  also,  which  power- 
fully contributes  to  this  occurrence,  a.nd  that  is  the  alteration  which  the  posi- 
tion of  the  neck  of  the  femur  undergoes,  causing  it,  in  many  cases,  to  stand 
off  almost  at  a  right  angle  with  the  shaft  of  the  bone,  or  even  to  sink  below 
this  level.  This  change  in  the  obliquity  of  this  portion  of  the  bone  is,  as  a 
general  rule,  more  common,  as  well  as  more  marked,  in  women  than  in  men, 
and  hence  it  is  that  the  former  are  always  more  liable  to  fracture  of  the  neck 
of  the  femur  than  the  latter.  These  various  appearances  are  well  illustrated 
in  the  adjoining  sketches.  Fig.  444  represents  the*ordinary  normal  shape  of 
the  head  and  neck,  together  with  its  spongy  and  compact  structures.  Fig.  445, 
from  a  preparation  in  my  collection,  affords  a  good  idea  of  the  changes  which 
these  parts  experience  in  consequence  of  the  effects  of  age. 

A*thorough  knowledge  of  the  disposition  and. strength  of  the  two  liga- 
ments of  the  hip-joint  is  of  great  conse- 
quence in  the  study  of  fractures  of  the 
superior  extremity  of  the  femur,  both  as 
it  respects  their  symptom^  and  mode  of 
reparation..  The  capsular  ligament,  fig. 
446,  represents  a  kind  of  shut  sac,  which  * 
is  attached,  on  the  one  hand,  to  the  peri- 
phery of  the  cotyloid  cavity,  and,  on  the 
other,  to  the  prominent  lines  which  ex- 
tend, in  front  and  behind,  from  one  tro- 
chanter to  the  other,  thus  including  both 
the  head  and  neck  of  the  bone.  It  de- 
scends further  down  on  the  anterior  than 
on  the  posterior  surface  of  the  neck,  and 
is  thicker  and  stronger  above  and  behind 
than  in  any  other  portion  of  its  extent. 
Anteriorly,  it  is  strengthened  by  the 
psoas,  iliac,  and  crural  muscles,  together 
with  a  band  of  ligamentous  fibres ;  pos- 
teriorly, by  the  geminal,  pyriform,  and 
inner  obturator  muscles ;  internally,  by 
tli£  pectineal  and  outer  obturator  mus- 
cles; and  superiorly,  by  the  small  gluteal. 
The  inter-articular  ligament— the  round 
ligament  of  anatomists — is  a  dense,  trian- 
gular bundle  of  fibres,  which  arises  from  the  depression  upon  the  head  of  the 
femur,  just  below  its  centre,  and  is  inserted  by  two  divergent  processes  into 
the  margins  of  the  cotyloid  notch  of  the  acetabulum. 

These  two  ligaments,  maintaining  the  head  and  neck  of  the  femur  in  their 
proper  position,  generally  sustain  serious  injury. in  fracture  of  the  superior 
extremity  of  the  bone.  When  the  lesion  is  intra-eapsular,  the  capsular  liga- 
ment is  usually  completely  torn  across  so  as  frequently  to  admit  of  the  escape 
of  the  upper  extremity  of- the  inferior  fragment  through  the  rent,  either  on 
the  spot,  or  soon  afterwards,  thus  accounting,  in  some  degree,  for  the  short- 
ening experienced  by  the  limb.     The  upper  fragment,  on  the  contrary,  hangs 


Head  and  neck  of  the  femur  with  capsular 
ligament  laid  open. 
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on,  as  it  were,  to  the  round  ligament,  which  thus  supports  and  nourishes  it, 
its  vascular  and  nervous  supplies  being  cut  off  in  every  other  direction. 

There  is  another  point  of  great  practical"  interest  in  the  anatomy  of  the 
neck  of  the  femur,  which,  from  the  influence  it  exercises  over  the  repair  of 
fractures,  deserves  brief  mention  here.  I  allude  to  the  fact  that  this  portion 
of  the  bone  is  nearly  destitute  of  periosteum,  thereby  disqualifying  it,  in  great 
degree,  for  the  formation  of  callus,  an  occurrence  which  is  still  further  op- 
posed by  the  circumstance  that  this  part  is  invested  by  a  synovial  membrane, 
which,  in  case  of  accident,  always  pours  out  a  large  quantity  of  fluid,  the 
interposition  of  which  between  the  ends  of  the  fragments  becomes  thus  a 
powerful  obstacle  to  their  reunion.  Occasion  will  be  afforded  of  speaking 
again  of  these  various  points  as  we  proceed  with  the  discussion  of  the  nature 
and  treatment  of  fractures  of  the  neck  of  the  femur. 

•  Fractures  of  the  neck  of  the  femur  are  divisible  into  two  classes,  those, 
namely,  which  occur  within  the  capsular  ligament,  and  those  which  take  place 
exterior  to  it ;  the  former  being  now  usually  termed  intra-capsular,  and  the 
latter  extra-capsular.  The  distinction,  as  will  be  seen  by  and  by,  is  one  of 
great  pathological  as  wrell  as  practical  importance,  and  is,  therefore,  worthy 
of  profound  consideration. 


INTRA-CAPSULAR  FRACTURES. 


Fracture  of  the  neck  of  the  femur  within  the  capsular  ligament  may  occur 
at  any  portion  of  this  part  of  the  bone,  as  exhibited  in  the  accompanying; 
figures,  447,  44S,  and  449 ;  but,  in  general,  It  is  met  with  at  a  short  distance 


Fig.  447. 


Fig.  448. 


'     Illustrations  of  intra-capsular  fracture. 

below  the  head,  or  between  the  head  and  centre  of  the  neck,  where  the  com- 
pact structure  appears  to  be  unusually  weak,  and  where,  consequently,  the 
slightest  force  frequently  produces  the  accident.  Sometimes  the  line  of  frac- 
ture is  on  a  level  with  the  globular  head,  which,  therefore,  alone  constitutes 
the  upper  fragment ;  and,  on  the  other  hand,  cases  are  observed  where  the 
bone  yields  just  above  the  attachment  of  the  capsular  ligament.  Finally,  the 
fracture  is  sometimes  partly  within  and  partly  without  the  ligament,  forming 
an  interesting  variety,  especially  in  reference  to  the' question  of  the  process 
of  consolidation.     The  direction  of  the  fracture  is  usually  oblique ;  but  it 
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may  be  perfectly  perpendicular,  especially  when  the  neck,  in  consequence  of 
age  or  disease,  forms  a  right  angle  with  the  shaft  of  the  bone. 


Pig.  440. 


Fie.  450. 


Intra-eapsular  fracture  of  the  femur. 


Vertical  fracture  of  the  neck  of  the  femur. 


An  incomplete  variety  of  intra-capsular  fracture  has  been  from  time  to 
time  recognized  by  surgical  observers,  but  much  doubt  has  always  been 
entertained  by  many  in  relation  to  the  possibility  of  such  an  occurrence.  I 
have  myself  never  met  with  an  example  in  the  numerous  dried  specimens  that 
I  have  examined  in  different  collections,  and  I,  therefore,  assume  that  the 
accident  must  be  extremely  uncommon.  A  well-marked  instance  of  the  kind 
occurred  in  1856  to  Dr.  J.  B.  S.  Jackson,  of  Boston,  in  a  man,  aged  forty- 
two  years,  in  consequence  of  a  fall  through  two  stories  of  a  building  upon  a 
hard  floor,  breaking  his  spine  and  the  femur  at  several  points.  The  fracture 
of  the  neck,  commencing  at  its  junction  with  the  head,  reached,  as  is  seen  in 
fig.  450,  in  a  nearly  perpendicular  direction,  to  within  about  a  quarter  of  an 
inch  of  the  inferior  and  internal  wall  of  the  bone,  the  fissure  being  so  exten- 
sive as  that,  if  the  man  had  been  able  to  walk,  the  unbroken  part  could  pro- 
bably not  have  supported  the  weight  of  his  body. 

The  cause  of  intra-capsular  fractures  is  generally  some  trivial  accident ; 
most  commonly  a  fall  upon  the  great  trochanter,  or  a  blow  upon  the  hip  when 
the  thigh  is  fixed  and  separated  from  its  fellow,  thus  increasing  the  strain 
upon  the  upper  portion  of  the  bone.  I  have  known  the  injury  to  be  produced 
by  the  great  toe  catching  in  a  fold  of  the  carpet,  while  the  person,  an  old 
lady  of  seventy-six,  was  walking  across  the  floor.  In  London,  according  to 
Sir  Astley  Cooper,  it  most  frequently  occurs  from  the  foot  suddenly  slipping 
off  the  edge  of  the  side-walk  over  the  curb-stone,  upon  the  carriage  pave- 
ment, the  weight  of  the  body  being  thus  thrown  forcibly  upon  the  neck  of 
the  bone  in  a  perpendicular  direction,  when  it  is  unprepared  for  such  an 
event.  Cases  are  recorded  of  the  fracture  having  happened  in  consequence 
of  the  individual  having  turned  awkwardly  in  bed,  or  of  having  stepped  care- 
lessly out  of  the  bed  upon  the  floor,  in  either  case  powerfully  twisting  the 
thigh-bone.  The  fact  that  so  serious  a  lesion  may  occur  from  so  trivial  a 
cause,  while  it  is  of  great  value  in  a  diagnostic  point  of  view,  affords  the 
clearest  possible  proof  that  a  bone,  liable  to  be  so  affected,  cannot  be  very 
sound,  but,  on  the  contrary,  that  its  structure  must  have  undergone  serious 
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changes  to  render  it  capable  of  an  accident,  which,  in  other  pieces  of  the 
skeleton,  requires  an  extraordinary  degree  of  force.  That  this  is  the  case,  as 
a  general  principle,  has  already  been  shown,  the  immediate  cause  being  the 
fatty,  atrophied,  and  rarefied  condition  of  the  compact  and  spongy  tissues  of 
the  neck  of  the  bone,  the  animal  matter  being  absorbed,  and  the  earthy  alone 
left,  the  result  of  the  whole  being  a  weakened  condition  of  the  affected  parts, 
and,  consequently,  a  predisposition  to  fracture.  Although  the  lesion  is  usu- 
ally occasioned  by  slight  accidents,  yet  instances  are  observed  where  the  re- 
verse is  the  case,  but  then  it  is  worthy  of  remark  that  it  is  ordinarily  of  a 
complicated  character. 

The  age  at  which  this  variety  of  fracture  occurs  is,  diagnostically  consi- 
dered, a  matter  of  great  importance.  A  fracture  in  other  bones,  or  parts  of 
a  bone,  may  take  place  at  any  period  of  life,  even  in  infancy  and  early  child- 
hood. Thus,  I  have  seen  the  shaft  of  the  femur  itself  broken  in  an  infant  of 
four  weeks.  But  it  is  very  different  with  the  neck  of  this  bone  within  the 
capsular  ligament,  experience  having  shown  that  it  is  subject  to  fracture  only, 
as  a  general  rule,  after  the  age  of  fifty,  when,  as  already  stated,  its  spongy 
and  compact  tissues  suffer  from  atrophy  and  fatty  degeneration,  thus  rendering 
it  more  or  less  brittle,  and  incapable  of  withstanding  injury.  The  youngest 
subject  in  whom  this  fracture  has  been  observed  was  a  lady  of  eighteen, 
whose  case  has  been  reported  by  Mr.  Stanley,  of  London.  Sir  Astley 
Cooper  saw  an  instance  at  thirty-eight.  Doubtless  other  examples  have 
occurred,  but  they  do  not  disprove  the  rule  that  this  variety  of  fracture  is  an 
occurrence  of  advanced  life. 

Sex  also  exerts  a  considerable  influence  upon  the  production  of  intra-cap- 
sular  fracture.  Of  its  precise  relative  frequency  in  males  and  females,  no  re- 
liable statistics,  at  least  none  upon  a  large  scale,  have  been  placed  before  the 
profession ;  but  a  sufficient  amount  of  information  has  been  obtained  to  jus- 
tify the  assertion  that  it  is  much  more  common  in  the  latter  than  in  the  former. 
In  the  Tables  of  Mr.  R.  W.  Smith,  of  Dublin,  in  his  Treatise  on  Fractures, 
the  sex  is  given  in  twenty-eight  cases,  of  which  seventeen  were  women*  and 
eleven  were  men.  The  cause  of  this  difference  appears  to  be  twofold,  the 
more  horizontal  position  of  the  neck  of  the  thigh-bone  and  the  greater 
amount  of  atrophy  and  fatty  degeneration  of  this  portion  of  bone  in  old 
females  than  in  old  males. 

The  intra-capsnlar  fracture  may  be  complicated  with  fracture  of  the  neck- 
on  the  outside  of  the  capsular  ligament,  the  lines  of  disjunction  running  into 
each  other.  Such  an  occurrence,  indeed,  is  not  infrequent.  Again,  an  intra- 
capsular fracture  may  be  associated  with  a  fracture  of  the  great  trochanter ; 
but  this  is  extremely  rare.  In  twenty-three  specimens  of  this  lesion  in  the 
Dupiiytren  Museum  at  Paris,  there  is  not  a  solitary  example  of  such  a  coin- 
cidence. 

The  symptoms  of  intra-capsular  fracture  are  deserving  of  particular  atten- 
tion. They  are:  1.  Shortening  of  the  thigh.  2.  Eversion  of  the  foot.  3. 
Preternatural  mobility.  4.  Crepitation.  5.  Change  of  position  in  the  great 
trochanter.  6.  Pain  at  the  site  of  injury,  ?.  Peculiarity  of  the  patient's 
body  in  the  erect  position.  Each  of  these  symptoms,  except,  perhaps,  the 
•last,  possesses  a  positive  value,  and  must,  therefore,  be  considered  somewhat 

at  length.  '  ,■■......  ? 

The  shortening  of  the  thigh,  or  of  the  limb  through  the  .thigh,  is  one  of 
the  most  striking  'phenomena  of  this  variety  of  fracture,  and  is  the  more 
valuable  because  of  its  almost  universal  occurrence.  It  is  usually  the  first 
circumstance  that  attracts  the  attention  of  the  surgeon,  whether  the  patient 
be  lying  on  his  back,  or  standing  up.  As  might  be  expected,  it  varies  in 
different  cases  and  in  different  conditions  of  the  same  patient,  its  extent  being 
"•reatly  influenced  by  the  state  of  the  capsular  ligament,  being  generally  less 
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in  proportion  to  the  integrity  of  this  membrane,  and  conversely.  It  is  always 
less  immediately  after  the  occurrence  of  the  injnry  than  it  is  after  the  lapse 
of  several  days,  and  also  in  impacted  fracture  than  in  the  ordinary  form  of 
the  accident.  The  amount  of  immediate  shortening  ranges  from  half  an  inch 
to  an  inch  ;  but  it  may  be  considerably  less  than  this,  not,  perhaps,  exceed* 
ing  three  lines;  and,  on  the  other  hand,  it  may  reach  an  inch  and  a  quarter, 
andeven  an  inch  and  a  half,  especially  if  there  be  extensive  laceration  of  the 
capsular  ligament.  During  the  progress  of  the  case,  the  shortening  will  not 
unfrequently  amount  to  upwards  of  two  inches,  while  in  rare  cases  it  has 
been  known  to  exceed  three. 

The  diminution  in  the  length  of  the  limb,  although  generally  immediate,  is 
not  always  so,  depending,  perhaps,  not  so  much,  as  has  usually  been  sup- 
posed, upon  the  integrity -of  the  capsular  ligament,  as  upon  the  want  of  sepa- 
ration of  the  ends  of  the  fragments,  in  consequence  of  the  peculiar  arrange- 
ment of  their  surfaces  favoring  their  temporary  contact.  It  is  hardly 
reasonable  to  imagine  that,  if  the  integrity  of  the  capsular  ligament  were  the 
only  cause  of  it,  this  ligament  would  become  so  stretched  or  torn  within  so 
short  a  time  after  the  accident  as  to  admit  of  the  amount  of  shortening  above 
mentioned.  We  must,  therefore,  seek  for  some  other  cause,  and  I  know  of 
none  that  is  so  plausible  as  the  one  here  suggested.  Under  such  circum- 
stances, the  shortening  generally  takes  place  suddenly ;  perhaps  after  the 
patient  has  made  considerable  exertion  with  his  limb,  several  days,  it  may 
be,  after  the  accident,  in  consequence  of  the  instantaneous  unlocking,  as  it 
were,  of  the  ends  of  the  fragments.  When  the  fracture  is  impacted,  the 
shortening  will,  of  course,  be  immediate,  and  will  also  be  likely  to  be  per- 
manent, unless  the  broken  pieces  are  pulled  forcibly  asunder  by  the  surgeon 
in  the  examination  of  the  limb,  or  by  the  patient  in  his  efforts  at  walking  or 
turning  about  in  bed. 

Eversion  of  the  foot,  or,  rather,  of  the  whole  limb,  is  another  striking  and 
constant  symptom,  being  seldom  absent  in  any  case.  When  the  patient 
stands  up,  it  is  such  as  to  cause  the  heel  of  the  affected  side  to  point  towards 
the  hollow  between  the  ankle  and  tendo  Achillis  of  the  sound  limb  ;  while, 
when  he  is  recumbent,  the  foot  inclines  outwards  almost  horizontally,  drop- 
ping involuntarily  upon  its  external  surface,  nearly,  or  quite,  in  contact  with 
the  floor.  The  eversion,  although  generally  an  immediate  effect  of  the  acci- 
dent, does  not  always  reach  its  maximum  until  some  time  after,  depending- 
upon  the  manner  in  which  the  ends  of  the  fragments  are  held  together. 
When  the  fracture  is  impacted,  it  may  be  entirely  absent,  or  the  foot  and 
knee,  instead  of  being  everted,  may  be  more  or  less  turned  in  the  opposite 
direction. 

The  cause  of  the  eversion  of  the  limb,  in  this  accident,  has  been  differently 
explained.  Most  writers  ascribe  it  to  the  action  of  the  external  rotator 
muscles,  which,  being  connected  with  the  superior  extremity  of  the  bone,  thus 
readily  roll  the  thigh  outwards  when  it  has  lost  its  support  above,  the  irrita- 
tion consequent  upon  the  fracture  being  an  additional  incentive  to  contraction. 
Others,  on  the  contrary,  and  I  include  myself  among  the  number,  attribute  it 
altogether  to  the  weight  of  the  limb,  which  has  a  natural  tendency  to  eversion 
whenever  the  internal  rotators  are  thrown  off  their  guard,  as  is  observed 
during  sleep,  when,  the  extremity  being  perfeotly  passive,  the  foot  invariably 
inclines  outwards. 

Preternatural  mobility,  common  to  all  fractures,  is  particularly  observable 
in  the  intra-capsular  variety,  and  therefore  serves  as  an  important  diagnostic 
sign  of  the  accident.  There  are  cases,  however,  in  which  it  is  absent  ;  in 
some  entirely,  as  in  the  impacted  fracture,  and  in  others  only  in  the  early 
stage  of  the  injury,  as  when  the  ends  of  the  bone  are  held  partially  together 
by  the  interlocking  of  their  fibres,  by  the  incompleteness  of  the  solution  of 
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continuity,  or  by  some  other  cause.  Its  existence,  as  well  as  its  degree,  is 
always  readily  ascertained  by  taking  hold  of  the  limb  a«d  rotating  it  upon 
its  axis,  or  flexing  it  upon  the  pelvis,  extending  it  behind  the  line  of  the 
sound  limb,  or  carrying  it  inwards  or  outwards  ;.  movements  which  cannot 
be  executed  when  there  is  a  dislocation  of  the  head  of  the  femur.  Exten- 
sion and  counter-extension  will  have  the  effect  of  restoring  the  limb  promptly 
to  its  proper  length,  but  as  soon  as  the  forces  are  discontinued  the  original 
shortening  is  reproduced. 

Crepitation,  the  most  valuable  sign  of  all  in  fractures  generally,  is  rarely 
wanting  in  this.  Indeed,  it  can  only  be  absent  in  the  impacted  form  of  the 
lesion,  or  in  those  cases  where  the  ends  of  the  fragments  remain  still  partially 
in  apposition  with  one  another.  In  general,  it  is  discoverable  immediately 
after  the  accident,  and  may,  of  course,  be  produced  as  long  as  the  fracture 
continues  ununited.  In  order  to  determine  its  existence,  it  is  necessary  to 
bring  the  ends  of  the  broken  bone  fully  in  contact  by  extension  and  counter- 
extension,  when,  upon  rotating  the  limb,  it  will  at  once  declare  itself. 

Change  of  position  in  the  great  trochanter  is  always  a  symptom  of  import- 
ance in  intra-capsular  fracture.  This  bony  prominence  is  not  only  drawn 
upwards  towards  the  ilium,  in  this  accident,  but  it  is  brought  in  close  con- 
tact with  the  border  of  the  acetabulum,  and  "is,  therefore,  much  less  easily 
felt  and  seen  than  in  the  normal  state,  in  which  it  is  always  so  conspicuous. 
Moreover,  when  the  thigh  is  rotated  upon  its  axis  by  taking  hold  of  the  foot, 
the  great  trochanter  will  be  found  to  turn,  as  it  were,  upon  a  pivot,  or  to 
move  in  a  segment  of  a  lesser  circle  than  natural.  From  the  circumstance  of 
the  limb  being  generally  strongly  everted,  the  portion  of'the  broken  neck 
attached  to  the  trochanter  is  directed  inwards  and  upwards,  being  thus  placed 
in  closer  proximity  with  the  anterior  superior  spinous  process  of  the  ilium 
than  the  trochanter  itself. 

Pain  at  the  site  of  injury,  being  common  to  all  fractures,  is  of  special  value 
only  in  connection  with  the  other  symptoms  already  described.  It  derives 
its  chief  importance  from  the  fact  that  it  is  located  at  the  upper  and  inner 
•  part  of  the  thigh,  in  the  direction  of  the  small  trochanter,  and  that  it  is 
always  greatly  increased  whenever  an  attempt  is  made  to  rotate  the  limb,  to 
bend  it  upon  the  pelvis,  or  to  carry  it  inwards  over  the  sound  one.  When 
the  patient  is  perfectly  quiet,  the  limb  being  placed  in  a  relaxed  position,  the 
suffering  is  usually  very  trivial,  except  in  cases  where  the  bone  has  received, 
in  addition  to  the  fracture,  a  severe  degree  of  concussion,  when  the  pain 
will  frequently  be  excessive.  It  is  generally  worse.,  too,  at  night  than  in  the 
day,  and  in  wet  weather  than  in  dry. 

There  is  a  peculiarity  in  .the  patient's  attitude  as  he  stands  up,  which  cannot 
fail  to  strike  the  most  careless  observer.  The  body,  in  this  position,  is  in- 
clined forwards  in  such  a  manner  as  to  throw  its  weight  upon  the  sound  limb, 
which  is  firmly  planted  upon  the  floor,  while  the  other  hangs  off  in  a  con- 
strained, unseemly,  and  awkward  manner;  the  foot  and  knee  are  strongly 
everted ;'  the  leg  is  supported  upon  the  ball  of  the  toes,  while  the  heel,  resting 
in  the  interval  between  the  ankle  and  tendo  Achillis,  is  elevated  from  two  to 
three  inches  from  the  surface;  the  natural  prominence  of  the  hip  is  destroyed'; 
and  the  least  attempt  to  walk  or  raise  the  limb  not  only  proves  abortive,  but 
is  productive  of  exquisite  pain.  _ 

Finally  there  is  seldom  much  swelling  in  this  variety  of  fracture;  it  is  only 
when  the' hip  has  been  struck  a  severe  blow  that  the  superficial  parts  are 
likely  to  be  the  seat  of  any  considerable  effusion,  ecchymosis,  discoloration, 
or  contusion,  and  everl  then  the  symptoms  are  usually  very  evanescent. 

The  pathological  appearances  in  intra-capsular  fracture  vary  very  much, 
according  to  the  period  of  the  examination,  as  well  as  the  character  of  the 
original  injury.     In  recent  cases  there  is  usually  some  sanguineous  effusion, 
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although  the  quantity  of  blood  is  generally  very  small,  unless,  as  occasionally 
happens,  there  is  a  rupture  of  the  capsular  ligament,  when  it  may  be  con- 
siderable. Most  commonly  the  ligament  preserves  its  integrity,  but  if  the 
accident  has  been  unusually  severe  it  may  be  torn  at  one  or  more  points,  so 
as  to  admit  of  the  partial  escape  of  the  inferior  fragment,  the  soft  covering 
of  which  is  often  partially  detached,  hanging  off  in  loose,  irregular  shreds. 
If  several  days  have  elapsed  since  the  receipt  of  the  injury,  the  changes  will 
be  such  as  are  evincive  of  inflammation.  The  synovial  membrane  will  be 
observed  to  be  unnaturally  vascular,  and  to  be  slightly  coated  with  plastic 
matter,  a  small  quantity  of  which  is  also  sometimes  found  upon  the  ends  of 
the  fragments.  There  is  likewise,  at  this  stage,  a  marked  increase  of  synovial 
fluid,  and  the  structures  around  the  joint  frequently  exhibit  a  contused  ap- 
pearance, with  more  or  less  infiltration  of  blood  and  serum. 

If  the  dissection  be  made  after  the  lapse  of  some  months,  the  capsular 
ligament  will  be  found  to  be  much  thickened  by  interstitial  deposits,  as  well 
as' by  the  addition  of  plastic  matter  to  its  synovial  lining  ;  the  head  and  neck 
of  the  bone  are  also  incrusted  with  lymph  ;  and  the  ends  of  the  fragments  are 
softened,  unnaturally  vascular,  and  rounded  off,  or  partially  connected  by 
fibro-ligamentous  bands.  The  inter-articular  ligament  retains  its.  normal 
structure,  except  in  rare  cases,  in  which  it  is  inflamed  and  changed  into 
fibrous  tissue. 

In  old  cases,  or  such  as  have  been  on  hand  for  some  years,  there  are  not 
only  great  thickening  and  induration  of  the  capsular  ligament,  but  extraordi- 
nary alterations  in  the  broken  bone,  the  neck  of  which  is  often  completely 
annihilated,  the  shaft  terminating  abruptly  on  a  line  with  the  two  trochanters. 
At  other  times  the  neck  is  converted  into  a  short,  conical  knob,  partially 
incrusted  with  cartilage,  or  scooped  out,  as  it  were,  into  a  sort  of  cup-like 
depression.  The  trochanters  themselves  are  occasionally  a  good  deal  changed 
in  their  appearance,  especially  the  great,  which  is  liable  to  be  diminished  in 
size  and  altered  in  configuration.  The  head  of  the  bone  generally  retains  its 
position  in  the  acetabulum,  but  that  portion  of  the  neck  which  remained 
attached  to  it  at  the  time  of  the  accident  is  usually  totally  absorbed ;  and 
cases  occur,  though  they  are  rare,  where  the  entire  fragment  is  destroyed,  or 
where  it  is  represented  by  the  merest  possible  remnant  held  in  place  by  the 
round  ligament.  When  the  head  is  left,  its  lower  surface  is  occasionally 
hollowed  out  into  a  kind  of  socket  for  the  reception  of  the  rounded  conical 
end  of  the  lower  fragment;  or  the  reverse  obtains,  the  head  being  rounded 
off,  and  the  lower  fragment  scooped  out,  In  either  event,  the  two  extremi- 
ties, continually  moving  upon  each  other,  in  time  acquire  a  smooth,  polished, 
eburnized  character,  the  better  qualifying  them  for  the  performance  of  their 
various  functions. 

The  changes  now  described  are  sometimes  closely  imitated  by  those  pro- 
duced in  the  head  and  neck  of  the  femur  by  a  fall  or  blow  on  the  hip,  leading 
to  interstitial  absorption  of  the  osseous  tissue,  and  shortening  of  the  limb,  with 
destruction  of  the  articular  cartilage  and  eburnization  of  the  resulting  stump, 
very  much  as  in  arthritic  rheumatism.  There  is  reason  to  believe  that  cases 
of  this  kind  are  not  unfrequently  mistaken,  both  during  life  and  after  death, 
for  fractures  of  the  neck  of  this  bone.  The  appearances  here  alluded  to  are 
well  illustrated  in  figs.  451  and  452. 

The  mode  of  repair  of  intra-capsular  fractures  is  peculiar,  and,  therefore, 
deserving  of  special  attention.  Injuries  of  this  description  generally  unite 
by  osseous  matter,  which  passes  through  the  same  phases  as  the  primitive 
osseous  tissue,  a  considerable  period  invariably  elapsing  before  the  final  com- 
pletion of  the  process ;  but  in  this  variety  of  fracture  the  connecting  medium 
is  constantly  of  a  fibro-ligamentous  nature,  similar  to  that  which  is  observed 
in  fracture  of  the  olecranon  process,  the  patella,  and  skull.     But  it  is  not 
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always  that  the  surgeon  is  to  look  even  for  such  a  union,  imperfect  as  it  is  ; 
in  many  cases  the  ends  of  the  broken  bone  refuse  altogether  to  unite,  being 
gradually  rounded  off,  and,  perhaps,  slightly  incrusted  with  cartilage,  or,  as 
not  unfrequently  happens,  especially  in  very  aged  and  decrepit  subjects,  be- 

Fig.  452. 


Senile  atrophy  of  the  neck  of  the  femur. 


Atrophy  ivhich  might  he  mistaken  for  united  fracture. 


Fie.  453. 


coming,  in  time,  completely  absorbed,  the  lower  fragment  disappearing  as 
far  down  as  the  two  trochanters,  and  the  upper  as  high  up  as  the  brim  of  the 
acetabulum.  In  rare  cases,  indeed,  we  see  even  the  entire  head  removed, 
together  with  the  greater  portion  both  of  the  round  and  capsular  ligaments. 

A  very  excellent  idea  of  the  fibro-ligamentous  union   of  this  variety  of 
fracture  is  afforded  by  fig.   453,  borrowed 
from   Sir   Astley   Cooper.      It  was  taken 
nine  months  after  the  accident,  the  patient 
being  between  thirty  and  forty  years  of  age. 

The  causes  of  this  want  of  union  are  of 
easy  recognition.  In  the  first  place,  the 
parts  have  to  encounter  the  prejudicial 
influence  which  results  from  the  difficulty 
of  maintaining  accurate  apposition  of  the 
broken  ends  of  the  bone  ;  a  circumstance 
which  is  so  essential  to  the  successful  repa- 
ration of  fractures  in  other  pieces  of  the 
skeleton,  but  which  it  is  almost  impossible 
to  effect  here,  in  consequence  of  the  want 
of  proper  leverage  in  the  upper  fragment. 
All  the  apparatus  that  has  yet  been  devised 
for  the  purpose  has  utterly  failed  to  accom- 
plish the  object;  whatever  may  be  done, 
more  or  less  motion  is  inevitable.  Secondly, 
the  accident  is  always  followed  by  a  consi- 
derable degree  of  synovitis,  and,  as  a  neces- 
sary  consequence,  by  an  increased  quantity  of  synovial  fluid,  which,  bathing 
the  ends  of  the  bone,  may  be  supposed  to  act  inimically  to  the  consolidating 
process      Thirdly,  the  most  important  reason,  however,  of  all,  why  the  intra- 
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capsular  fracture  does  not  unite  by  osseous  matter,  is  because  the  extremities 
of  the  fragments  have  not  a  sufficient  amount  of  strength  to  furnish  the  requi- 
site plastic  and  organizable  deposit,  their  vessels  and  nerves  being  torn  and 
destroyed  at  the  time  of  the  accident.  The  superior  and  smaller  fragment, 
represented  by  the  globular  head  of  the  bone,  or  the  head  and  a  little  remnant 
of  the  neck,  is  dependent  solely  for  its  vascular  and  nervous  supplies  upon 
the  round  ligament,  and  every  one  who  knows  how  small  this  ligament  is, 
and  how  insignificant  its  vessels  are  in  the  natural  state,  must  be  aware  how 
utterly  inadequate  it  must  be  for  the  nourishment  of  the  bone  to  which  it  is 
attached.  It  need  not  then  be  wondered  at  that  there'  is  never  any  show  of 
new  osseous  matter  on  the  part  of  this  fragment.  Nor  does  the  inferior  frag- 
ment fare  much-,  if  any  better,  in  this  respect.  Destitute,  in  great  measure, 
of  fibrous  covering  or  periosteum,  with  many  of  its  vessels  in  a  hopelessly  lace- 
rated condition,  its  powers  are  too  feeble  to  afford. any  substantial  aid  in  the 
process  of  osseous  union.  •  Hence  the  result  must  necessarily  always  be  as 
above  stated ;  that  is,  there  will  either  be  no  reparation  at  all,  or,  if  an  attempt 
be  made  at  establishing  a  connection  between  the  two  fragments,  that  attempt 
will  go  no  farther  than  the  formation  of  a  fibro-ligamentous  substance. 

When  no  effoct  whatever  at  repair  occurs,  it  is  highly  probable  that  the 
ends  of  the  fragments  speedily  undergo  the  fatty  degeneration,  and  that  then 
they  become  an  easy  prey  to  the  action  of  the  absorbent  vessels,  eventuating 
in  their  final  annihilation. 

It  would,  perhaps,  be  going  too  far  to  deny  altogether  the  possibility  of 
bony  union  in  intra-capsular  fracture  of  the  thigh-bone,* and  yet  I  have  no 
hesitation  in  asserting  that  I  have  never  seen  what  I  could  regard  as  an  un- 
equivocal example  of  the  kind.  I  have  examined  most  of  the  specimens  in 
this  country,  purporting  to  be  cases  of  osseous  consolidation,  and  in  no  in- 
stance have  the  appearances  been  such  as,  in  my  opinion,  to  justify  such  a 
conclusion.  In  general,  the  history  of  these  cases  has  either  been  so  exceed- 
ingly defective,  or  the  necroscopic  characters  have  so  closely  resembled  those 
witnessed' in  the  changes  which  the  head  and  neck  of  the  femur  undergo  in 
consequence  of  old  age  or  disease,  as  to  destroy  all  confidence  in  their  authen- 
ticity as  genuine  cases  of  intra-capsular  fracture.  I  need  not  insist  here  upon 
the  great  difficulty  which  the  practitioner  frequently  encounters  in  establish- 
ing a  correct  diagnosis  in  injuries  about  the  hip;  what  skill  and  care  it 
generally  requires  to  discriminate  accurately  between  a  mere  sprain  and  a 
fracture,  or  a  fracture  and  a  dislocation  ;  or  how  frequently  even  slight  lesions 
of  the  ileo-fcmoral  articulation,  and  of  the  head  and  neck  of  the  femur,  are 
followed  by  changes  in  the  structure  and  conformation  of  these  portions  of 
bone  which  might  so  closely  simulate  those  produced  by  fracture  as  to  de- 
ceive the  most  enlightened  and  cautious  observer. 

The  question,  then,  in  regard  to  the  repair*  of  intra-capsular  fracture,  re- 
solves itself  into' four  groups  of  facts,  which  may  thus  be  stated  :  1.  Under 
favorable  circumstances,  both  as  it  respects  the  patient  and  the  treatment, 
there  may  be  fibro-ligamentous  union,  auswering  the  purpose  of  a  sufficiently 
strong  bond  to  admit  of  tolerable  progression  after  recovery  from  the  more 
immediate  effects  of  the  accident.  2.  Under  adverse  circumstances,  that  is, 
when  the  patient  is  old,  decrepit,  or  worn  out  by  disease,  and  cannot,  in  con- 
sequence, submit  to  the  proper  treatment,  or  when,  although  the  system  is 
sufficiently  vigorous,  the  case  has  been  injudiciously  managed,  no  consolida- 
tion whatever  will  take  place,  and  not  only  so,  but  the  neck  of  the  bone,  or 
both  neck  and  head,  will  be  absorbed,  the  limb  remaining,  of  course,  perma- 
nently shortened  and  deformed.  3.  Osseous  union,  although  perhaps  not 
wholly  impossible,  is  yet  so  exceedingly  infrequent  as  that  it  cannot  reason- 
ably be  looked  for  in  any  case,  however  propitious  the  circumstances  attend-. 
ing  it,  both  as  it  respects  the  patient  and   the  skill  and  attention  of  his 
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attendant.  The  event,  other  things  being  equal,  will  be  most  likely  to  happen 
in'  the  impacted  form  of  the  injury,  and  in  the  ordinary  fracture. in  compara- 
tively young  and  robust  persons.  4.  When  the  fracture  is  of  a  mixed 
character,  that  is,  partly  within  and  partly  without  the  capsular  ligament, 
the  mode  of  repair  will  be  similar  to  that  of  ordinary  fracture,  although  the 
process  will  require  more  time  and  care. for  its  successful  completion. 

The  prognosis  in  this  variety  of  fracture  is  embraced  in  the  above  discus- 
sion respecting  its.  repair,  and  need  not,  therefore,  engage  further  attention 
here.  In  regard  to  life,  the  danger  is  generally  inconsiderable,  as  the  lesion 
is  usually  the  result  of  very  trivial  accidents,  involving  no  serious  injury  to 
the  soft  parts,  or  any  .comminution  of  the  bone.  In  respect,  however,  to  the 
limb,  as  the  consolidation  of  the  fracture  is  always  more  or  less  imperfect,  its 
usefulness  will  necessarily  be  impaired  in  a  degree  proportionate  to  the'de- 
fective  character  of  the  connecting  medium.  For  a  long  time,  the  patient  is 
obliged  to  employ  a  crutch,  but  eventually  he  is  able  to  walk  with  the  aid  of 
a  stick  and  a  high-heeled  shoe,  the  parts  strengthening  by  exercise,  notwith- 
standing there  is  a  strong  tendency  to  atrophy  of  the  muscles. 

Treatment. — Fractures  of  the  neck  of  the  femur  within  the  capsular  liga- 
ment are  not,  I  think,  generally  as  well  managed  as  they  should  be,  owing 
chiefly,  if  not  wholly,  to  the  influence  of  the  writings  of  Sir  Astley  Cooper, 
who  taught  that,  inasmuch  as  there  never  is  any  osseous  union  in  this  variety 
of  injury,  it  was  not,  therefore,  proper  to  torture  the  patient  with  a  protracted 
confinement  in  the  recumbent  posture,  and  the  application  of-  an  extending 
apparatus.  ^  He  considered  such  a  proceeding  the  more  necessary  because  a 
great  majority  of  the  subjects  of  this  fracture  are  old  and  decrepit  persons, 
many  of  whom  bear  confinement  very  badly,  soon  becoming  affected  with  foul 
bed-sores,  and  eventually  perishing  from  hectic  irritation  or'congestive  pneu- 
monia. In  accordance  with  this  View,  he  was  in  the  habit  of  placing  the  1-imb 
upon  a  long  pillow,  in  an  easy  position,  for  about  a  fortnight,  or  until  the 
pain  and  inflammation,  consequent  upon  the  accident,  had  in  a  great  measure 
subsided.  The  patient  wa,s  then  allowed  to  leave  his  bed,  and  sit  in  a  high 
chair,  or  exercise  upon  crutches,  care  being  taken  to  bear,  at  first,  very  gently 
upon  the  foot  for  fear  of  disturbing  and  fretting  the  ends  of  the  fragments. 
Subsequently,  as  the  limb  improved  in  strength,  a  high-heeled  shoe  was 
ordered,  and  a  stick  was  substituted  for  the  crutches. 

If  this  treatment  were  the  exception,  and  not  the  rule,  every  practitioner 
of  sense  and  experience  would  concur  in  its  propriety ;  but  the  English  sur- 
geon, in  his  desire  to  generalize  it,  has  carried  it  much  farther  than  the  in- 
terests of  our  patients  justify.  It  is  unquestionably  true  that  many  of  the 
subjects  of  intra-capsular  fracture  do  not  bear  confinement  well ;  they  suffer 
from  the  slightest  restraint,  and  soon  become  bedridden.  Such  cases  are 
extremely  difficult  to  manage,"  and  are  not  likely  to  be  benefited  by  the  use 
of  splints,  or  any  other  mechanical  contrivances  calculated  to  compress  the 
limb  and  hold  it  in  an  uneasy  and  constrained  position.  To  this  class,  the 
treatment  of  Sir  Astley  Cooper  is  peculiarly  applicable ;  indeed,  no  other 
can  be  employed.  All  that  can  be  done  is  to  make  the  patient  comfortable, 
and  let  the  limb  get  on  as  best  it  may.  But  there  is  another  class  of  sub- 
jects, who,  though  perhaps  a  good  deal  advanced  in  years,  are,  nevertheless, 
quite  stout  and  robust,  enjoying  excellent  health  at  the  time  of  the  accident, 
whose  constitution  has' never  been  impaired  by  intemperance  or  excess  of  any 
kind,  and  who  can  bear  the  long  confinement  incident  to  such  an  accident 
with'the  most  perfect  impunity.  The  persons  composing  this  class  are,  for 
the  most  part,  residents,  of  the  country,  and  not  the  poor,  broken-down  in- 
habitants of  crowded  cities,  without  any  bodily  vigor,  and,  therefore,  without 
any  recuperative  power.  Hence,  an  exclusive  plan  of  treatment  should  not 
be  adopted  ;  on  the  contrary,  it  should  be  varied  according  to  the  exigencies 
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of  each  particular  case.  Such  a  course  is  the  more  necessary  because  it  is 
utterly  impossible  always  to  determine  positively,  by  the  most  careful  exami- 
nation, whether  the  case  is  one  purely  of  intra-capsular  or  extra-capsular 
fracture,  or  whether  it  partakes,  as,  indeed,  it  not  unfrequently  does,  of  the 
character  of  both,  the  two  being  conjoined. 

Acting  upon  the  above  principles,. I  have,  for  many  years,  treated  most  of 
the  cases  of  intra-capsular  fracture- that  have  come  under  my  notice  as  any 
other  fracture  of  the  femur,  by  permanent  extension  and  counter-extension, 
not  with  the  hope,  as  already  stated,  of  obtaining  bony  consolidation,  b"ut 
with  the  view. simply  of  keeping  the  ends  of  the  fragments  more  accurately 
in  contact,  and  thus  affording  them  an  opportunity  of  becoming  united  by 
fibro-ligamentous  tissue.  It  is  obvious  that  such  a  result  can  only  reasonably 
be  anticipated  when  this  condition  is  fully  complied  with.  When  the  broken 
pieces  are  permitted  to  overlap  each  other  constantly,  hardly  any  union  will 
be  possible,  certainly  none  of  a  useful  kind  ;  and  there  is,  moreover,  under 
such  circumstances,  always  great  risk  that  at  least  the  neck,  if  not  also  the 
greater  portion  of  the  head  of  the  bone,  will  be  absorbed,  and  the  patient, 
in  consequence,  never  regain  the  functions  of  his  limb.  Should  the  treat- 
ment fail,  the  surgeon  has  the  consolation  to  know  that  he  has  discharged  his 
duty,  by  having  kept  the  parts  in  the  only  position  in  which  it  is  ever  possi- 
ble for  them  to  become  united  in  any  way.  The  limb  may  be  maintained  in 
the  extended  position,  and  the  apparatus  which  best  fulfils  this  indication  is 
that  depicted  at  page  1031 ;  or,  instead  of  this,  the  limb  may  be  placed  in  an 
easy  position  over  a  double  inclined  plane ;  or,  what  is  better,  when  it  can 
be  procured,  the  patient  maybe  put  upon  a  Daniel's  fracture-bed,  represented 
in  fig.  454.     The   latter  contrivance,  which,  unfortunately,  however,  is  too 

Fig.  454. 


Daniel's  fracture-bed/ 


expensive  for  general  private  use,  is  particularly  adapted  to  cases  of  old  per- 
sons likely  to  require  protracted  confinement.  The  bed  is  so  arranged  that, 
while  the  patient  can  sit  up,  or  vary  his  position,  efficient  extension  and 
counter-extension  may  be  maintained  with  adhesive  strips.  An  elaborate 
description  of  the  apparatus  will  be  found  in  the  tenth  volume  of  the  Trans- 
actions of  the  American  Medical  Association. 

Whatever  plan  of  treatment  be  adopted,  its  effects  should  be  most  care- 
fully watched,  so  that  it  may  not  prove  irksome,  much  less  injurious.  The 
length  of  time  during  which  the  patient  should  be  confined  must  vary,  on  an 
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average,  from  ten  weeks  to  three  months  and  a  half.  During  all  this  trying 
period  he  should  be  on  a  full  allowance  of  meat  and  porter;  at  all  events, 
upon  a  generous  diet,  in  order  to  sustain  the  system  and  promote  reparation. 
Purgative  medicines  and  all  other  depressing  means  should  be  used  as  spar- 
ingly as  possible.  Anodynes  must  be  freely  given  in  the  evening  to  allay 
pain  and  procure  sleep. 


EXTRA-CAPSULAR  FRACTURES. 

The  extra-capsular  fracture  is  situated  at  the  base  of  the  neck  of  the  femur, 
extending  from  above  downwards  and  from  behind  forwards  in  the  direction 
of  the  intertrochanteric  line.  It  is  not  always,  however,  as  the  name  declares, 
strictly  exterior  to  the  capsular  ligament ;  on  the  contrary,  it  not  unfrequently 
passes  above  the  attachment  of  the  ligament,  so  as  to  partake  of  the  character 
both  of  an  inner  and  an  outer  fracture  of  the  neck.  Moreover,  the  injury  is 
always  associated  with  fracture  of  the  trochanters,  sometimes  with  one,  at 
other  times  with  both,  thus  leaving  in  the  former  case  three  fragments,  and 
four  in  the  latter.  Again,  the  fracture  is  often  comminuted  independently  of 
its  connection  with  the  trochanters  ;  and  iir  the  great  majority  of  instances  it 
is  attended  with  more  or  less  penetration  of  the  superior  piece  into  the  in- 
ferior. My  own  observation,  however,  induces  me  to  believe  that,  generally 
speaking,  the  penetration  is  very  trivial,  hardly  ever  exceeding  three  lines, 
and  often  not  reaching  even  so  high  as  that.  The  two  accompanying  cuts, 
figs.  455  and  456,  afford  a  good  idea  of  the  situation  and  direction  of  the 
extra-capsular  fracture. 

The  extra-capsular  fracture  is  not  as  common  as  the  intra-capsular ;  the 


Fig.  455. 


Fig.  456. 


Extra-capsfllar  fracture  of  the  femur. 


Comminuted  fracture  of  the  upper  ex- 
tremity of  the  femur. 


difference,  however,  is  trivial.  Men  are  somewhat  more  subject  to  it  than 
women,  and,  while  it  may  take  place  at  any  period  of  life,  experience  teaches 
that  it  is  met  with  almost  exclusively  after  the  age  of  fifty,  by  far  the  greater 
number  of  cases  occurring  after  the  sixtieth  year.  It  is  generally  supposed, 
and   no  doubt,  correctly,  that  a  much  greater  amount  of  violence  is  required 
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to  produce  this  fracture  than  the  intra-capsular,  but  the  rule  admits  of  many 
exceptions.  The  most  common  exciting  cause  is  a  fall  or  blow  upon  the  hip  ; 
it  may  also  follow  a  fall  upon  the  foot  or  knee  and  the  passage  of  the  wheel 
of  a  carriage  across  the  pelvis  or  upper  part  of  the  limb.  Finally,  cases 
occur  where  it  happens  from  the  body  being  crushed  by  a  heavy  load  descend- 
ing upon  the  back,  the  lower  extremities  being  in  a  fixed  state  at  the  moment 
of  the  accident.  In  not  a  few  instances,  however,  the  fracture  is  occasioned 
by  very  slight  causes,  while  in  most  there  is  reason  to  believe  that  the  bone 
where  the  lesion  occurs  is  in  a  remarkably  brittle  condition,  predisposing  it 
to  the  disruption  of  its  fibres.  In  some  of  the  preparations  that  I  have  ex- 
amined in  different  osteological  collections  the  compact  structure,  although 
not  very  seriously  diminished  in  thickness,  was  almost  of  a  vitreous  consist- 
ence, while  the  spongy  was  extremely  rarefied  and  expanded,  thus  occasion- 
ing great  weakness  of  the  part.  The  inter-cervical  portion  of  the  bone 
frequently  retains,  under  such  circumstances,  a  remarkably  healthy  appear- 
ance. When  the  osseous  tissue  is  so  very  fragile  at  this  point,  it  is  not 
improbable  that  it  may  occasionally  give  way  under  mere  muscular  contrac- 
tion, as  has  happened  in  at  least  one  well  authenticated  case,  the  patient,  a 
woman,  aged'eighty-three,  having  met  with  the  accident  in  an  effort  to  pre- 
serve her  equilibrium  when  in  the  act  of  falling. 

The  symptoms  of  this  variety  of  fracture  bear  a  strong  resemblance  to  those 
of  the  intra-capsular,  some  existing  in  a  less  and  others  in  a  greater  degree, 
but  none  of  them,  considered  separately,  possessing  any  diagnostic  value.  In 
describing  these  symptoms  it  will  be  most  satisfactory  if  they  be  presented  in 
the  same  order  as  in  the  preceding  case. 

The  shortening,  which  is  a  constant  occurrence,  varies  from  half  an  inch  to 
an  inch,  as  its  minimum,  to  an  inch  and  a  half,  as  its  maximum.  In  excep- 
tional cases  it  may,  however,  amount  to  two  inches  and  upwards.  It  is 
usually  most  distinct  when  there  is  a  badly  comminuted  state  of  the  bone,  or 
when  the  great  trochanter,  forming  a  part  of  the  upper  fragment,  is  drawn 
uncommonly  far  outwards,  so  as  to  permit  the  lower  fragment  to  ride  con- 
siderably over  the  upper.  Moreover,  it  possesses  this  peculiarity,  that  it  is 
generally  as  great  immediately  after  the  fracture  as  at  any  period  afterwards. 

The  knee  and  foot  are  generally  everted,  the  limb  lying  as  if  it  were  per- 
fectly powerless,  the  muscles  having  apparently  lost  all  influence  over  it. 
This  symptom  is  even  more  striking  than  in  the  intra-capsular  fracture. 
Eversion,  however,  is  not  so  constant  an  occurrence  as  in  the  latter  accident; 
in  a  considerable  number  of  cases  the  limb  is  strongly  rotated  inwards,  and 
in  both  varieties,  but  especially  in  the  former,  the  displacement  is  occasionally 
so  obstinate  as  to  require  an  unusual  degree  of  force  to  rectify  it,  depending, 
doubtless,  upon  the  interlocking  of  the  fragments. 

The  extra-capsular  fracture  is  characterized  by  complete  mobility  of  its 
fragments,  except  when  they  are  impacted,  an  occurrence  which,  as  already 
stated,  is  more  common  here  than  in  fracture  within  the  capsule.  The  loss 
of  function  is  also  complete,  the  patient  being  unable  to  lift  the  limb  by  the 
effort  of  his  muscles,  or  to  execute  any  of  its  natural  functions. 

The  crepitation  is  generally  very  distinct,  being  often  loud  and  cracking, 
and  is  readily  perceived  by  the  hand  and  ear,  applied  to  the  hip  when  the 
limb  is  rotated  upon  its  axis.  It  is  usually  more  marked  than  in  intra-cap- 
sular fracture,  and  does  not,  as  in  the  latter,  require  extension  and  counter- 
extension  for  its  production.  When  the  fracture  is  badly  comminuted,  the 
fragments  may  often  be  readily  detected  with  the  fingers,  and  be  made  to 
move  upon  each  other  so  as  to  emit  a  grating  sound  not  unlike  that  caused 
by  rubbing  together  several  pieces  of  broken  china. 

The  position  of  the  great  trochanter  may  be  the  same  as  in  the  intra-cap- 
sular fracture,  obeying  the  movements  of  the  limb,  and  turning  as  it  were 
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upon  a  pivot,  instead  of  describing  the  segment  of  a  lesser  circle,  as  it  does 
in  the  natural  state.  In  many  cases,  however,  it  is  completely  detaehed,  and 
then,  of  course,  it  either  remains  stationary  on  rotating  the  foot,  or  it  follows 
the  inferior  fragment  as  a  separate  body.  In  general,  it  will  be  found  to  be 
somewhat  further  otf  from  the  spine  of  the  ilium  than  in  the  intra-capsular 
fracture,  depending  upon  the  smaller  amount  of  retraction* of  the  limb. 

The  pain-  is  always  unusually  severe,  and  is  greatly  increased  by  every 
attempt  at  motion  and  manipulation  ;  it  is  more  superficial  than  in  intra- 
capsular fracture,  and  is  concentrated,  as  it  were,  upon  the  two  trochanters. 

The  swelling  is  also  uncommonly  extensive,  and  there  is  nearly  always  con- 
siderable discoloration  of  the  surface,  owing  to  the  contused  and  ecchymosed 
condition  of  the  skin  and  subcutaneous  cellular  tissue,  the  latter  of  which  is 
often  extensively  infiltrated  with  blood. 

The  attitude  of  the  patient  has  nothing  in  it  that  is  peculiar ;  it  partakes  of 
the  same  general  character  as  that  which  is  met  with  in  intra-capsular  frac- 
ture, and,  in  fact,  so.  closely  simulates  it  as  to  be  distinguished  from  it  with 
difficulty. 

Finally,  along  with  the  symptoms  now  described,  there  is  generally,  in 
extra-capsular  fracture,  evidence  of  severe  shock  immediately  after  the  occur- 
rence of  the  accident,  and  the  resulting  reaction  is  not  unfrequently  followed 
by  high  fever,  lasting  often  for  a  number  of  days,  and  requiring  great  atten- 
tion on  the  part  of  the  professional  attendant.  In  intra-capsular  fracture  the 
patient  may  feel  very  faint,  but  he  soon  recovers,  and  seldom  has  much  con- 
stitutional disturbance  afterwards. 

The  reparation  of  the  extra-capsular  fracture  is  effected  in  the  same  man- 
ner precisely  as  fracture  of  any  other  piece  of  the  skeleton  provided  with 
periosteum.  It  differs,  therefore,  wholly,  in  this  respect,  from  that  of  the 
intra-capsular  form  of  the  lesion.  Here  osseous  union  is  the  rule,  the'want 
of  it  the  exception,  the  reverse  being  the  case  in  intra-capsular  fracture.  The 
period  at  which  the  consolidation  will  be  completed  will,  of  course,  depend, 
as-a  general  rule,  upon  the  age  and  health  of  the  patient,  the  presence  or 
absence  of  complications,  and,  above  all,  upon  the  care  which  is  observed  in 
keeping  the  ends  of  the  fragments  in  accurate  apposition. 

Although  the  extra-capsular  "fracture  invariably  unites  by  osseous  matter, 
yet  the  prognosis  is  very  far  from  being  always  favorable  either  as  it  respects 
the  possibility  of  avoiding  deformity  and  lameness,  or  our  ability  to  save  the 
patient.  When  the'fracture  is  comminuted,  or  the  bone  is  broken  into  a 
number  of  pieces,  including  the  two  trochanters,  a  good  result  is  hardly  to 
be  anticipated  under  the  most  judicious  management  that  the  case  can  receive. 
Under  such  circumstances  the  neck  of  the  bone,  having  lost  its  support,  is 
pushed  downwards  and  inwards  below  its  natural  level,  and  the  consequence 
is  that  a  certain  degree  of  shortening  with  deformity  of  the  upper  part  of  the 
thigh  will  be  inevitable.  The  same  result  will  necessarily  follow  when  the 
fracture  is  impacted.  These  facts  should  be  well  studied  and  appreciated, 
and  should  always  be  promptly  communicated  to  the  patient,  lest,  when  the 
cure  is  completed,  he  might  blame  his  attendant  for  making  him  a  bad  limb 
when  it  was  impossible  to  make  a  good  one. 

From  the  great  violence  that  is  so  frequently  inflicted  upon  the  parts,  both 
soft  and  hard,  the  extra-capsular  fracture  often  proves  hazardous  both  to 
limb  and  life.  Occasionally,  though  rarely,  the  patient  dies  from  shock  ;  in 
some  instances  he  suffers  greatly  from  the  effects  of  excessive  reaction.  Most 
generally,  however,  when  there  is  danger,  life  is  put  in  jeopardy  by  the  super- 
vention of  erysipelas,  or  pyemia,  tlfc  former  commonly  setting  in  within  the 
first  forty-eight  hours  from  the  occurrence  of  the  fracture,  and  the  latter 
towards  the  end  of  the  first  week  or  the  beginning  of  the  second.  Some  idea 
of  the  daiver  of  extra-capsular  fracture  may  be  formed  when  it  is  stated  that,. 
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of  eighteen  cases  treated  in  the  Richmond  Hospital  at  Dublin,  nine  proved 
fatal,  the  period  of  death  ranging  from  the  fifth  to  the  fifteenth  day.  In 
some  cases  the  patient  sinks  from  the  exhaustion  consequent  upon  extensive 
suppuration  or  the  formation  of  large  sloughs  over  the  sacrum  and  buttocks 
from  protracted  confinement  in  one  position. 

The  treatment  of  extra-capsular  fracture  differs  in  no  wise  from  that  which 
is  necessary  in  fracture  of  the  shaft  of  the  bone.  The  limb,  being  placed  in 
the  straight  position,  is  kept  perfectly  at  rest  by  means  of  splints,  stretched 
along  its  outer  and  inner  surfaces,  and  connected  below  in  such  a  manner  as 
to  admit  of  the  requisite  extension  and  counter-extension  until  a  cure  is 
effected.  The  foot  should  incline  slightly  outwards  to  favor  relaxation  of  the 
external  rotator  muscles,  and  special  care  should  be  taken  to  prevent  over- 
lapping of  the  fragments,  or  angular  deformity,  by  the  use  of  a  gutta-percha 
splint,  accurately  moulded  to  the  outer  and  anterior  part  of  the  tbigb,  and 
well  secured  by  the  bandage.  The  dressing  should  be  coutinued  for  at  least 
five  weeks. 


IMPACTED  FRACTURES  OF  THE  NECK  OF  THE  FEMUR. 

Fracture  of  the  neck  of  the  femur  occasionally  presents  itself  as  an  im- 
pacted lesion,  the  lower  extremity  of  the  upper  fragment  being  forcibly 
impelled  into  the  cancellated  structure  of  the  upper  end  of  the  lower  frag- 
ment, the  great  trochanter  being  usually  carried  along  with  the  descending 
portion.  The  accident,  which  is  sufficiently  rare,  and  of  which  fig.  457,  from 
a  specimen  in  the  Mutter  collection,  affords  a  beautiful  illustration,  is  nearly 
always  associated  with  extra-capsular  fracture,  and  occurs  under  two  varieties 
of  form,  the  complete  and  incomplete,  of  which  the  latter  is  by  far  the  more 
frequent.  Old  persons  only  are  subject  to  it,  and  it  is  most  common  in  those 
in  whom  the  neck  of  the  femur  is  of  inordinate  volume  in  consequence  of  the 
expansion  of  its  spongy  structure.     The  line  of  fracture  is  generally  at  the 

base  of  the  neck,  or  at  the  junction  of  the 
Fig.  457.  neck  with  the  shaft,  the  penetration  oc- 

I  „;  -  curring  in  the  direction  of  the  anterior 

surface  of  the  bone,  with  which  the  neck 
is  more  immediately  continuous,  being 
separated  from  it  behind  by  a  well-marked 
depression,  and  by  The  large  ridge  con- 
necting the  two  trochanters.   The  fracture 

Fig.  458, 


Impacted  fracture  of  the  neck  of  the  femur. 


Impacted  fracture,  through  the  trochanters,  the 
upper  fragment  being  wedged  into  tlie  lower. 
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usually  happens  from  the  body  being  crushed  by  the  falling  of  a  heavy  sub- 
stance upon  the  trunk,  while  the  chest  -is  inclined  forwards,  and  the  knee 
rests  upon  a  solid  surface,  the  hip  at  the  same  time  receiving  a  severe  blow, 
as  when  a  person  is  buried  by  the  caving  in  of  a  coal  bank;  or,  it  may  be 
produced  by  a  fall  from  a  height  upon  the  knee,  in  which  the  weight  of  the 
body  is  violently  impelled  in  the  opposite  direction,  the  two  forces  continuing 
to  act  after  the  bony  tissues  have  given  way.  The  direction  of  the  fracture 
is  generally  oblique,  extending  from  above  downwards,  from  the  great  to  the 
small  trochanter,  both  of  which  are  not  unfrequently  included  in  the  injury, 
as  seen  in  fig.  458. 

The  distance  at  which,  the  upper  fragment  is  buried  in  the  lower  varies 
from  a  few  lines  to  half  an  inch,  three-quarters  of  an  inch,  or  even  an  inch, 
depending  upon  the  degree  of  the  impelling  force  and  the  amount  of  expan- 
sion of  the  cancellated  structure  at  the  base  of  the  cervix.  The  compact 
substance  of  both  fragments  is  often  extensively  comminuted,  and  the  frag- 
ments themselves  are  usually  interlocked  in  such  a  manner  as  to  give  the 
thigh-bone  the  appearance  of  being  twisted  upon  its  axis,  the  limb  after  the 
accident  being  generally  evei'ted,  as  -iu  fracture  without,  impaction,  though 
in  a  less  marked  degree. 

There  is  a  variety  of  impacted  fracture  of  the  neck  of  the  femur  in  which 
the  lower  fragment  is  impelled  into  the  reticulated  structure  of  the  upper. 
The  occurrence  is  very  rare,  and  the  amount  of  shortening  a  good  deal  less 
than  in  the  more  common  form  of  the  injury. 

The  symptoms  of  impacted  fracture  of  the  neck  of  the  femur  are  in  general 
quite  characteristic,  though  a  good  deal  of  care  is  necessary,  in  every  case,  in 
order  to  make  a  correct  diagnosis.  The  most  valuable  and  reliable  pheno- 
mena are  the  shortening  of  the  thigh,  eversion  of  the  foot,  the  ability  of  the 
patient  to  walk,  or  to  bear  the  weight  of  the  body  upon  the  thigh,  after  the 
accident,  and  the  resistance  which  the  fragments  offer  to  extension  and  coun- 
ter-extension when  an  attempt  is  made  to  restore  the  limb  to  its  natural  posi- 
tion. The  pain  is  usually  very  intense,  generally  much  more  so  than  in 
ordinary  cervical  fracture,  and  there  is  not  unfrequently  exteusive  ecchymosis 
over  the  great  trochanter,  causing  unwonted  swelling  and  discoloration. 

The  degree  of  shortening  varies,  as  already  stated,  from  a  few  lines  to  an 
inch  or  more,  the  average  ranging  from  a  quarter  of  an  inch  to  half  an  inch, 
which  it  rarely  exceeds.  The  eversion  of  the  foot,  although  well-marked, 
generally  exists  in  a  slighter  degree  than  in  fracture  of  the  neck  of  the  bone 
without  penetration,  whether  the  injury  be  seated  on  the  outside  or  within 
the  capsular  ligament.  The  occurrence  is  the  more  valuable  as  a  diagnostic 
from  the  fact  that  it  is  rarely,  if  ever,  entirely  absent.  Owing  to  the  fact 
that  the  continuity  of  the  femur  is  preserved,  the  patient  is  generally  able  to 
walk  after  the  accident,  although  not  without  much  suffering,  or,  at  all  events, 
to  bear  the  weight  of  his  body  upon  the  affected  member.  For  the  same 
reason,  the  limb  is  easily  rotated  upon  its  axis,  bent  upon  the  pelvis,  ex- 
tended', abducted,  or  adducted;  and  when  an  attempt  is  made  to  restore  it  to 
its  normal  length,  the  effort,  unless  very  powerful,  ordinarily  fails,  the  ends 
of  the  fragments  retaining  their  interlocked  position,  despite  the  extension  ' 
and  counter-extension.  Finally,  there  is  generally,  in  addition  to  the  symp- 
toms now  described,  more  or  less  deformity,  although  this  cannot  always  be 
easily  detected  on  account  pf  the  excessive  swelling,  and,  when  present,  is 
not,  of  course,  characteristic.  •  .         .         , 

What  then,  are  the  most  important  phenomena  in  a  diagnostic  point  of 
view  1  Beyond  all  doubt  the  shortening  of  the  thigh,  the  immobility  of  the 
limb  the  existence  of  deformity  at  the  hip,  in  the  situation  of  the  great  tro- 
chanter and  the  absence  of  crepitation.  When  these  signs  are  present,  it 
may  be  assumed  that  there  is  no  dislocation  of  the  ileo-femoral  joint,  nor  any 
vol.  i. — 67 
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ordinary  fracture  of  the  neck  of  the  femur,. but  fracture  of  this  portion  of  the 
bone  with  impaction  of  the  upper  fragment. 

The  prognosis  of  this  variety  of  fracture  is  much  more  favorable  than  that 
of  ordinary  fracture  of  the  cervix;  for  inasmuch  as  the  fragments  are  firmly 
wedged  together,  it  usually  requires  but  little  callus  to  effect  their  consolida- 
tion. Besides,  very  little  retentive  apparatus  is  usually  necessary,  the  two 
fragments  serving  as  their  own  splints.  On  the  other  hand,  however,  there 
must  always  remain  a  certain  degree  of  deformity,  consisting  of  slight  short- 
ening of  the  limb,  and  of  an  incurvated  state  of  the  thigh  just  below  the 
hip".  Some  permanent  lameness  may,  therefore,  reasonably  be  looked  for 
after  the  accident,  even  under  the  most  favorable  circumstances.  I  have  Been 
several  specimens  of  impacted  fracture  of  the  neck  of  the  femur  where  great 
and  irremediable  anchylosis  was  produced  by  osseous  matter  being  extended, 
in  the  form  of  bridges,  from  the  seat  of  the  injury  to  the  innominate  bone, 
immediately  around  the  acetabulum,  connecting  the  two  together  in  a  solid 
mass. 

These  protective  means  are  displayed  in  a  remarkable  manner  in  a  speci- 
men, above  depicted,  of  impacted  fracture  of  the  neck  of  the  left  femur  in 
the  Mutter  collection.  The  head  and  neck  of  the  bone,  being  two  inches  and 
nearly  three-quarters  in  length,  occupy  a  horizontal  position  in  regard  to  the 
shaft,  the  neck  being  driven  into  the  cancellated  structure  of  the  latter  some 
distance  below  the  trochanters.  The  superior  third,  or  more,  of  the  shaft  is 
bent  strongly  forwards  and  outwards,  and  is  surrounded  by  a  casing  of  new 
osseous  matter,  more  than  half  an  inch  in  thickness  at  the  concavity  of  the 
curve,  or  weakest  portion  of  the  femur,  and  at  a  point,  consequently,  where, 
after  such  an  accident,  the  greatest  amount  of  support  is  required.  A  large 
ledge  of  bone,  two  inches  long,  and  very  broad,  thick,  and  firm,  projects 
from  the  anterior  and  inner  aspect  of  the  superior  extremity  over  towards  the 
hip-joint,  being  connected  by  a  strong,  round  ligament,  upwards  of  two  inches 
in  length,  with  the  anterior  inferior  spinous  process  of  the  ilium,  which  juts 
out  as  a  remarkably  long,  slender  prominence,  more  than  twice  the  normal 
size.  An  idea  of  the  amount  of  shortening  of  the  femur  may  be  formed, 
when  it  is  stated  that  the  summit  of  the  great  trochanter  projected  fully  one 
inch  above  the  upper  border  of  the  acetabulum.  Nothing  is  known  of  the 
history  of  the  case;  but,  judging  from  the  completeness  of  the  reparation, 
the  accident  must  have  occurred  many  years  before  death.  Some  degree  of 
motion,  certainly  very  slight,  must  have  existed  both  in  the  acetabulum  and 
at  the  junction  of  the  two  fragments,  the  upper  end  of  the  lower  of  which 
was  converted  into  a  socket  into  which  the  lower  end  of  the  upper  was  re- 
ceived, a  kind  of  adventitious  membrane  having  been  interposed  between  the 
contiguous  surfaces. 

In  the  treatment  of  this  fracture,  one  important  point  is  not  to  pull  the 
ends  of  the  broken  bone  asunder  in  our  attempts  to  examine  the  case.  . 
Hence,  whenever  impaction  is  suspected,  the  rule  is  to  refrain  from  all  rota- 
tion and  extension.  The  nature  of  the  accident  being  properly  diagnosticated, 
the  limb  is  to  be  placed  in  an  easy  position  in  bed,  a  pillow  lying  under  the 
1  ham,  and  gentle,  but  steady  pressure  being  made,  by  means  of  a  compress 
and  bandage,  in  the  direction  of  the  great  trochanter,  with  a  view  of  rectify- 
ing any  deformity  that  may  exist  in  that  situation.  Generally,  no  splint  will 
be  required,  and  in  ordinary  cases  the  patient  will  be  able  to  move  about  on 
crutches  in  three  or  four  weeks. 

General  Diagnosis. — Fractures  of  the  neck  of  the  thigh-bone  are  liable  to 
be  mistaken  for  other  lesions,  and  it  becomes,  therefore,  a  matter  of  import- 
ance to  the  practitioner  to  have  accurate  conceptions  of  their  real  nature, 
errors  of  diagnosis  here  being  always  particularly  prejudicial,  both  to  the 
patient  and  the  practitioner.     The  affections  with  which  they  are  most  apt 
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to  be  confounded  are  sprains  and  dislocations  of  the  hip-joint,  and,  in  many 
cases,  great  difficulty  is  also  experienced  in  deciding  whether  the  injury  is  one 
of  fracture  within  the  capsular  ligament,  or  of  fracture  exterior  to  it. 

The  symptoms  of  fracture  of  the  neck  of  the  femur,  especially  the  intra- 
capsular, are  sometimes  closely  simulated  by  sprains  and  contusions  of  the 
hip,  causing  involuntary  obliquity  of  the  pelvis  with  apparent  shortening  of 
the  limb,  and  eversion  of  the  knee  and  foot,  along  with  excessive  pain  and 
difficulty  of  motion.  The  resemblance  is  occasionally  so  perplexing  as  to 
create  doubt  in  the  mind  of  the  most  skilful  diagnostician,  and,  among  the 
less  informed,  has  often  led  to  the  most  serious  errors  of  practice,  by  the 
employment  of  harsh  means  when  the  most  mild  and  soothing  alone  were 
necessary.  The  signs  of  distinction  are  the  following:-  1.  In  fracture  the 
shortening  is  real,  and  can  be  effaced  only  by  extension  and  counter-exten- 
sion ;  in  sprains  and  contusions,  on  the  contrary,  it  is  not  real,  but  apparent, 
as  may  be  proved  by  placing  the  limbs  parallel  with  each  other,  and  bringing 
the  two  iliac  crests  on  the  same  level.  2.  In  fracture  the  eversion  of  the  foot 
is  complete,  the  extremity  presenting  an  appearance  characteristic  of  total 
loss  of  power;  in  ordinary  injuries  of  the  hip  and  upper  part  of  the  th'igh, 
the  eversion  is  comparatively  slight,  and  Jbe  patient  can,  in  genera],  rectify 
it  by  his  own  efforts,  although  they  may  be  productive  of  severe  distress. 
3.  In  fracture  there  is  usually  complete  abolition  of  muscular  action;  so  that 
the  thigh  can  neither  be  flexed,  extended,  nor  rotated,  however  determined 
the  attempt.  It  is  only  in  the  impacted  fracture  that  the  individual  has  still 
some  control  over  the  limb,  and  then  the  best  guide  for  avoiding  mistake  is 
the  existence  of  actual  shortening.  In  sprains  and  contusions  motion  is 
diminished,  perhaps  very  greatly,  but  not  abolished. 

One  would  suppose,  at  first  sight,  that  it  would  be  very  difficult,  even  for 
an  experienced  practitioner,  to  mistake  a  fracture  of  the  neck  of  the  thigh- 
bones for  a  dislocation  of  its  head  upon  the  dorsal  surface  of  the  ilium,  yet 
numerous  cases  are  upon  record  testifying  not  only  to  the  possibility  of  such 
an  accident,  but  to  its  actual  occurrence  in  the  hands  of  distinguished  sur- 
geons. The  only  way  to  avoid  error  is  to  remember  clearly  the  most  promi- 
nent signs  of  each  lesion.  The  subjoined  tabular  arrangement  will  serve  to 
place  the  subject  in  its  proper  light,  at  the  same  time  rendering  a  comparison 
of  these  symptoms  an  easy  task  : — 


Intra-capsular  Fracture. 

1.  Occurs  nearly  always  in  old  persons. 

2.  Is  most  common  in  women. 

3.  Usually  the  result  of  slight  causes. 

4.  The  foot  is  strongly  everted. 

5.  There  is  great  shortening,  readily 
effaceable  by  extension  and  counter-ex- 
tension, but  recurring  the  moment  the 
force  is  discontinued. 

t>.  Marked  crepitation  exists. 

7.  There  is  preternatural  mobility,  the 
ends  of  the  fragments  being  movable  upon 
ettch  other. 


Iliac  Dislocation. 

1.  Is  most  common  in  adult  and  middle 
life. 

2.  Occurs  with  equal  frequency  iii  both 
sexes. 

3.  Always  produced  by  severe  force. 

4.  The  foot  is  inverted. 

5.  The  shortening  is  also  great,  but  can 
be  effaced  only  by  restoring  the  bone  to  its 
natural  position,  when  it  will  not  return. 

6.  There  is  no  crepitation. 

7.  The  bone  is  in  a  fixed  and  constrained 
position. 


But  the  greatest  difficulty  in  the  diagnosis  of  these  affections  of  the  thigh 
and  hip  arises  from  the  embarrassment  which  the  surgeon  experiences  in 
determining  whether  the  case  be  one  of  intra-capsular  fracture,  or  fracture 
exterior  to  the  capsular  ligament.  As  the  subject  is  one  of  great  practical 
consequence,  it  deserves  to  be  studied  with  unusual  care ;  and  I  shall,  there- 
fore  arrange  the  principal  points  in  tabular  form  :— 
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Intracapsular  Fracture. 

1.  The  shortening,  slight  at  first,  gene? 
rallynot  exceeding  a  third  or  half  an  inch, 
gradually  increases  to  two  inches  and  up- 
wards. 

2.  The  crepitation  is  indistinct,  and  can 
only  be  fully  elicited  by  extension  and 
counter-extension. 

3.  Function  is  much  impaired,  but  not 
wholly  abolished. 

4.  The  great  trochanter,  on  rotating  the 
limb,  moves,  as  it  were,  upon  a  pivot. 


5.  The  pain  is  unreliable,  both  as  it  re- 
spects site  and  intensity,  being  generally 
most  severe  at  the  upper  and  inner  part 
of  the  thigh,  in  the  direction  of  the  small 
trochanter. 

6.  There  is  generally  little  or  no  contu- 
sion, swelling,  or  discoloration. 


EXTRA-CAPSDLAR  FrACTIHE. 

1.  The  shortening  is  as  great  immedi- 
ately after  the  accident  as  it  is  at  any  time 
afterwards,  and  its  extent  also  is  usually 
less  than  in  the  intra-capsular  fracture. 

2.  Crepitation  is  uncommonly  distinct, 
being  often  loud  and  ringing,  and  is  rea- 
dily perceived  on  laying  the  hand  on  the 
trochanter  and  rotating  the  limb. 

3.  The  loss  of  power  is  complete,  the  limb 
lying  in  a  helpless,  paralyzed  condition. 

4.  The  great  trochanter  is  often  partially 
separated  from  the  shaft  of  the  bone,  and 
then  but  imperfectly  obeys  the  movements 
of  the  limb. 

5.  Pain  is  unreliable,  but  generally  very 
severe,  especially  on  manipulation  or  mo- 
tion, and  seated  more  in  the  direction  of 
the  great  trochanter. 

6.  Usually  severe  contusion,  with  con- 
siderable swelling,  ecchymosis,  and  dis- 
coloration. 


Nothing  of  any  diagnostic  value  can  be  deduced  from  a  consideration  of 
the  age  at  which  these  two  fractures  occur,  since,  as  was  previously  stated, 
both  are  met  with  almost  exclusively  after  the  fiftieth  year,  there  being  only 
a  few  well  authenticated  cases  on  record  of  its  occurrence  prior  to  that  period. 
The  same  is  true  in  relation  to  sex,  experience  having  shown  that  this  exer- 
cises much  less  influence  upon  the  production  of  these  two  varieties  of  frac- 
ture than  was  formerly  imagined.  I  am  inclined,  from  a  careful  study  of  the 
subject,  to  place  more  reliance,  in  this  respect,  upon  the  existence  of  severe 
external  injury,  as  contusion,  swelling,  and  ecchymosis,  and  upon  the  presence 
of  shortening,  than  upon  any  other  phenomena.  In  the  intra-capsular  frac- 
ture, the  external  signs  of  injury  are  certainly,  as  a  general  rule,  exceedingly 
slight,  while  the  reverse  is  usually  the  case  in  the  extra-capsular,  the  parts 
being  nearly  always  much  bruised  and  discolored.  In  regard  to  shortening, 
it  possesses,  I  think,  great  value  as"  a  diagnostic  of  the  two  lesions;  for  it 
may  be  assumed,  on  the  one  hand,  that  when  it  is  very  slight  immediately 
after  the  receipt  of  the  injury,  and  gradually  increases  afterwards,  it  depends 
upon  intra-capsular  fracture  ;  and,  on  the  other,  that  when  it  is  very  con- 
siderable immediately  after  the  accident,  it  is  caused  by  extra-capsular  frac- 
ture. Rodet,  who  studied  the  subject  with  much  attention,  arrived  at  the 
conclusion  that  every  fracture  of  the  neck  of  the  femur,  produced  by  a  fall  or 
blow  upon  the  great  trochanter,  was  of  an  extra-capsular  nature;  whereas, 
every  one  occasioned  by  a  fall  upon  the  feet,  or  by  muscular  action,  must  be 
seated  within  the  ligament.  Tliis  conclusion,  however,  is  altogether  un- 
founded ;  in  adopting  it  we  should  be  compelled  to  assume  that  all  intra- 
capsular fractures  are  the  result  of  falls  upon  the  feet,  when  fell  experience 
teaches  that  they  are  almost  invariably  produced  by  force  applied  directly  to 
the  hip. 

The  most  important  diagnostic  characters  of  the  impacted  fracture  of  tlie 
neck  of  the  femur,  whether  within  or  without  the  capsule,  are,  as  has  already 
been  stated,  shortening  of  the  limb,  the  absence  of  crepitation,  and  the  com- 
parative or  complete  immobility  of  the  fragments.  The  shortening  is  always 
immediate,  and  remains  permanent  in  its  original  degree,  unless  the  ends 
of  the  bone  are  rudely  drawn  asunder;  hence* it  is  a  sign  of  an  unecmi vocal 
character;  the  absence  of  crepitus  is  also  very  significant,  and  the  trivial 
mobility,  or  complete  absence  of  motion,  is  another  circumstance  of  import- 
ance. The  great  danger  in  such  a  case  is  that  the  fracture  may  be  mistaken 
for  a  dislocation  ;  but  from  this  it  may  usually  be  readily  distinguished  by  a 
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careful  study  of  its  history,  and  a  thorough  examination  and  comparison  of 
the  symptoms  characteristic  of  the  two  lesions. 


Fracture  of  the  great  trochanter. 


FRACTURES  OF  THE  GREAT  TROCHANTER. 

Fracture  of  this  bony  apophysis  may  take  place  as  an  independent  lesion, 
or  as  a  concomitant  of  fracture  of  the  neck  of  the  femur,  outside  of  the  cap- 
sular ligament,  as  mentioned  previously,  and  as 
exhibited  in  fig.  459,  from  a  specimen  in  my 
collection.  As  an  independent  fracture,  it  is 
very  infrequent  in  comparison  with  the  other 
variety.  It  may  occur  at  any  period  of  life,  but 
is  chiefly  observed  in  elderly  subjects,  as-  a  con- 
sequence of  direct  violence,  as  a  fall,  blow,  or 
kick,  breaking  off  the  trochanter  in  an  oblique 
direction  from  above  downwards.  The  fracture 
is  sometimes  comminuted,  the  trochanter  being 
broken  into  several  pieces,  of  irregular  size  and 
shape,  the  fragments  grating  under  the  fingers 
like  a  number  of  pieces  of  china.  It  may  also 
be  compound,  although,  in  general,  it  is  unac- 
companied by  any  wound  of  the  soft  parts. 

The  symptoms  of  fracture  of  the  great  tro- 
chanter are  generally  well  marked,  the  most  im- 
portant consisting  in  eversion  of  the  limb,  with 
separation  of  the  fragments,  inability  on  the  part 
of  the  patient  to  sit  down,  and  difficulty  of  ob- 
taining crepitation.  The  eversion  is  unusually 
distinct,  and  is  probably  due,  at  least  in  great 
degree,  to  the  loss  of  power  in  the  external 
rotator  muscles  ;  the  limb  lies  in  a  helpless  condition,  and  no  effort  that  the 
patient  can  make  can  change  its  position.  The  broken  trochanter  is  com- 
monly widely  separated  from  'the  shaft  of  the  bone,  and  hence  the  difficulty 
which  is  generally  experienced  in  eliciting  crepitus,  this  being  only  practicable 
by  placing  the  parts  in  apposition  with  each  other.  The  displacement  is 
either  upwards  towards  the  ilium,  or  downwards  towards  the  tuberosity  of 
the  ischium,  the  former  being  the  more  frequent.  When  the  patient  attempts 
to  sit  down  he  is  completely  foiled,  and  immediately  experiences  great  increase 
of  pain,  compelling  him  to  desist.  Most  authors  speak  of  shortening  of  the 
limb  as  a  symptom  of  this  fracture,  but,  if  shortening  really  exist,  it  can  only 
be  in  a  very  slight  degree.  More  or  less  contusion  and  ecchymosis  of  the 
soft  parts  are  usually  present. 

The  diagnostic  signs  are  the  eversion  of  the  limb,  the  loss  of  prominence 
at  the  natural  site  of  the  trochanter,  the  fixed  position  of  the  small  fragment 
on  moving  the  shaft  of  the  femur,  and  crepitus  on  approximation  of  the 
broken  ends. 

The  union  of  this  fracture  is  by  osseous  matter,  and,  unless  the  bone  is 
comminuted,  a  cure  may  reasonably  be  expected  without  any  deformity  of 
the  hip  or  impairment  of  the  functions  of  the  limb.  Considerable  difficulty, 
however,  is  generally  experienced  in  maintaining  apposition  of  the  fragments, 
and  hence  such  an  injury  always  requires  more  than  ordinary  vigilance  on  the 

part  of  the  attendant.  ,  **♦#•*  ", 

The  treatment  consists  in  maintaining  the  limb  in  a  perfect  state  of  quietude 
bv  means  of  two  long  splints,  the  foot  being  supported  in  a  perpendicular 
direction,  with  a  slight  tendency  to  eversion,  which  is  the  most  natural  posi- 
tion for  a  person  when  he  lies  on  his  back,  and,  therefore,  the  most  eligible 
for  relaxing  the  external  rotator  muscles  when  tbere  is  a  fracture  of  the  tro- 
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chanter.  The  broken  trochanter,  being  drawn  into  its  natural  situation,  is 
confined  there  by  a  soft  leather  belt,  long  enough  to  extend  round  the  pelvis, 
and  furnished  with  a  sort  of  hollow  pad,  from  three  to  four  inches  in  diameter, 
for  the  purpose  of  embracing  more  effectually  the  prominence  of  the  hip. 
Hardly  any  extension  will  be  necessary.  If  the  soft  parts  are  much  contused, 
leeches  and  fomentations  should  be  applied  before  putting  on  the  permanent 
dressings.  After  the  patient  has  been  confined  for  a  month,  he  may  lie  per- 
mitted to  exercise  on  crutches.     The  annexed  cut,  fig.  460,  represents  the 

Fie.  460. 


Sir  Astley  Cooper's  mode  of  treating  fractures  of  the  great  trochanter. 

mode  of  treating  fractures  of  the  great  trochanter,  recommended  by  Sir 
Astley  Cooper. 

The  great  trochanter  is  occasionally  detached  from  the  neck  and  shaft  of 
the  femur,  in  consequence  of  the  forcible  laceration  of  the  fibro-cartilage  by 
which  it  is  connected  to  these  parts  during  its  epiphysary  state  in  early  life, 
before  the  completion  of  the  process  of  ossification.  The  accident,  which  is 
one  of  uncommon  occurrence,  is  usually  produced  by  a  severe  fall  upon  the 
hip,  and  is  always  extremely  difficult  of  diagnosis,  owing  to  the  fact  that  there 
is  seldom  much,  if  any,  appreciable  displacement.  In  most  of  the  recorded 
cases  there  has  been  much  diversity  in  the  symptoms  ;  in  some,  the  patient 
was  able  to  walk  immediately  after  the  accident,  while  in  others  he  had  lost 
all  control  over  the  muscles  of  his  limb  ;  in  some,  the  foot  was  everted,  while 
in  others  it  preserved  its  natural  position,  or  was  even  inverted ;  in  all  there 
was  severe  pain,  with  considerable  swelling,  either  alone  or  conjoined  with 
ecchymosis,  at  the  site  of  injury,  and,  during  their  progress,  more  or  less 
constitutional  disturbance. 

The  best  manner  of  determining  the  diagnosis,  in  this  accident,  is  to  make 
the  patient  lie  on  his  back  and  incline  the  pelvis  over  the  injured  side,  while 
the  affected  limb  is  thoroughly  abducted,  or  carried  away  from  the  sound  one. 
The  glut6o-femoral  muscles  being  thus  completely  relaxed,  the  trochanter,  if 
detached,  may  easily  be  pushed  into  its  natural  position,  and  crepitation 
elicited  by  rubbing  it  against  the  neck  and  shaft  of  the  femur. 

The  occurrence  of  this  accident  is  not  without  danger,  several  cases  having 
been  recorded  in  which  it  proved  fatal,  death  having  been  caused  by  extensive 
suppuration  and  constitutional  disturbance.  When  recovery  takes  place,  the 
limb  remains  for  a  long  tinje  weak  and  painful.  The  union,  under  such  cir- 
cumstances, is  fibrocartilaginous,  or  partly  cartilaginous  and  partly  osseous. 
The  treatment  must  be  conducted  upon  the  same  principles  as  in  ordinary 
fracture  of  the  trochanter. 


END   OF   VOL.    I. 
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The  prices  on  the  present  catalogue  are  those  at  which  our  books  can  generally 
be  furnished  by  booksellers  throughout  the  United  States,  who  can  readily  procure 
any  which  they  may  not  have  on  hand.  To  physicians  who  have  not  convenient 
access  to  bookstores,  we  will,  as  long  as  the  existing  rates  of  postage  remain  un- 
changed, forward  them  at  these  prices,  free  by  mail,  to  any  post  office  in  the  United 
States  under  1,500  miles.  As  we  open  accounts  only  with  booksellers,  the  amount 
must  in  every  case,  without  exception,  accompany  the  order,  and  we  assume  no 
risks  of  the  mail,  either  on  the  money  or  on  the  books;  and  as  we  deal  only  in  our 
own  publications,  we  can  supply  no  others.  Gentlemen  desirous  of  purchasing  will, 
therefore,  find  it  more  advantageous  to  deal  with  the  nearest  booksellers  whenever 
practicable.  BLANCHARD  &  LEA. 

Philadelphia,  October,  1862. 
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THE  AMERICAN  JOURNAL  OF  THE  MEDICAL  SCIENCES,  subject 
to  nostasre  when  not  paid  for  in  advance,    ------- 

THE  MEDICAL  NEWS  AND  LIBRARY,  invariably  in  advance, 
or    both  periodicals  mailed,  free  of  postage  (as  long  as  the  existing 
rates  are  maintained),  to  any  post-office  in  the  United  States,  for  Five 
Dollars  remitted  in  advance.  

THF  AMERICAN  JOURNAL  OF  THE  MEDICAL  SCIENCES, 
Edited  by  ISAAC  HAYS,  M.  D., 

ki-  h  A  Quarterly,  on  the  first  of  January,  April,  July,  and  October.    Each  number  contains 
19  ^     .A  two  hundred  and  eighty  large  ocuvo  pages,  handsomely  and  appropriately  illustrated, 
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wherever  necessary-  It  has  now  been  issued  regularly  for  more  than  forty  years  and  it  bat  been 
under  the  control  of  the  present  editor  tor  more  than  a  quarter  ot  a  century.  Throughout  this 
long  period,  it  has  maintained  its  position  in  the  highest  rank  ol  medical  periodicals  both  at  home 
and  abroad,  and  has  received  the  cordial  support  of  the  entire  profession  in  this  country.  Its  list  of 
Collaborators  will  be  found  to  contain  a  large  number  of  the  most  distinguished  names  ol  the  pro- 
fession in  every  section  of  the  United  States,  rendering  the  department  devoted  to 

ORIGINAL    COMMUNICATIONS 

full  of  varied  and  important  matter,  of  great  interest  to  all  practitioner.-. 

As  the  aim  of  the  Journal,  however,  is  to  combine  the  advantages  presented  by  all  the  different 
varieties  of  periodicals,  in  its 

REVIEW    DEPARTMENT 

will  be  found  extended  and  impartial  reviews  of  all  important  new  works,  presenting  subjects  of 
novelty  and  interest,  together  with  very  numerous 

BIBLIOGRAPHICAL    NOTICES, 

including  nearly  all  the  medical  publications  of  the  day,  both  in  this  country  and  Great  Britain,  with 
a  choice  selection  of  the  more  important  continental  works.    This  is  followed  by  the 

QUARTERLY  SUMMARY, 

being  a  very  full  and  complete  abstract,  methodically  arranged,  of  the 

IMPROVEMENTS  AND  DISCOVERIES  IN  THE  MEDICAL  SCIENCES. 

This  department  of  the  Journal,  so  important  to  the  practising  physician,  is  the  object  ol  especial 
care  on  the  part  of  the  editor.  It  is  classified  and  arranged  under  different  heads,  thus  facilitating 
the  researches  of  the  reader  in  pursuit  of  particular  subjects,  and  will  be  found  to  present  a  very 
full  and  accurate  digest  of  all  observations,  discoveries,  and  inventions  recorded  in  every  branch  ol 
medical  science.  The  very  extensive  arrangements  of  the  publishers  are  such  as  to  afford  to  the 
editor  complete  materials  for  this  purpose,  as  he  not  only  regularly  receives 

ALL  THE  AMERICAN  MEDICAL  AND  SCIENTIFIC  PERIODICALS, 

but  also  twenty  or  thirty  of  the  more  important  Journals  issued  in  Great  Britain  and  on  the  Conti- 
nent, thus  enabling  him  to  present  in  a  convenient  compass  a  thorough  and  complete  abstract  of 
everything  interesting  or  important  to  the  physician  occurring  in  any  part  of  the  civilized  world. 

To  their  old  subscribers,  many  of  whom  have  been  on  their  list  for  twenty  or  thirty  years,  the 
publishers  feel  that  no  promises  for  the  future  are  necessary;  but  those  who  may  desire  for  the 
first  time  to  subscribe,  can  rest  assured  that  no  exertion  will  be  spared  to  maintain  the  Journal  in 
the  high  position  which  it  has  occupied  for  so  long  a  period. 


By  reference  to  the  terms  it  will  be  seen  that,  in  addition  to  this  large  amount  of  valuable  and 
practical  information  on  every  branch  of  medical  science,  the  subscriber,  by  paying  in  advance, 
becomes  entitled,  without  further  charge,  to 

THE  MEDICAL  NEWS  AND  LIBRARY, 

a  monthly  periodical  of  thirty-two  large  octavo  pages.  Its  "News  Department"  presents  the 
current  information  of  the  day,  while  the  "Library  Department"  is  devoted  to  presenting  stand- 
ard works  on  various  branches  of  medicine.  Within  a  few  years,  subscribers  have  thus  received, 
without  expense,  many  works  of  the  highest  character  and  practical  value,  such  as  «' Watson's 
Practice,"  "Todd  and  Bowman's  Physiology,"  "Malgaigne's  Surgery,"  "West  on  Children," 
'<  West  on  Females,  Part  I.,"  "Habershon  on  the  Alimentary  Canal,"  tec. 
While  the  work  at  present  appearing  in  its  columns  is 

CLINICAL    LECTURES   ON   THE    DISEASES  OF   WOMEN. 

By  Professor  J.  Y.  SIMPSON,  of  Edinburgh. 

WITH    NUMEROUS    HANDSOME    ILLUSTRATIONS. 

These  Lectures,  published  in  England  under  the  supervision  of  the  Author,  carry  with  them  all 
the  weight  ol  his  wide  experience  and  distinguished  reputation.  Their  eminently  practical  nature, 
and  the  importance  of  the  subject  treated,  cannot  tail  to  render  them  in  the  highest  degree  saiis- 
faciory  to  subscribers,  who  can  thus  secure  them  without  cost.  These  Lectures  are  continued 
in  the  "  News"  for  1862. 


It  will  thus  be  seen  that  for  the  small  sum  ot  FIVE  DOLLARS,  paid  in  advance,  the  subscriber 
will  obtain  a  Quarterly  and  a  Monthly  periodical, 

EMBRACING  NEARLY  SIXTEEN  HUNDRED  LARGE  OCTAVO  PAGES, 

Those  subscribers  who  do  not  pay  in  advance  will  bear  in  mind  that  their  subscription  of  Five 
Dollars  will  entitle  them  to  the  Journal  only,  without  the  News,  and  that  they  will  be  at  the  expense 
ol  their  own  postage  on  the  receipt  of  each  number.  The  advantage  of  a  remittance  when  order- 
ing the  Journal  will  thus  be  apparent. 

Keunttances  ot  subscriptions  can  be  mailed  at  our  risk,  when  a  certificate  is  taken  from  the  Post- 
master thai  the  money  is  duly  inclosed  and  forwarded. 

Address  BLANCHAItD  fc  LEA,  Philadklpmia. 
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ASHTON   (T.  J.), 

Surgeon  to  the  Blenheim  Dispensary,  &c. 

ON   THE    DISEASES,  INJURIES,   AND    MALFORMATIONS   OF    THE 

RECTUM  AND  ANUS;  with  remarks  on  Habitual  Constipation.     From  the  third  and  enlarged 
London  edition      With  handsome  illustrations.     In  one  very  beautifully  printed  octavo  volume, 


of  about  300  pages.     (Just  Issued.)     $2  00. 

The  most  complete  one  we  possess  on  the  subject. 
Medico-C liirurg ical  Review. 

We  are  satislied,  afier  a  careful  examination  of 
the  volume,  and  a  comparison  of  its  contents  with 
those  of  its  leading  predecessors  and  contemporaries, 
that  the  best  way  for  the  reader  to  avail  himself  of 


the  excellent  advice  given  in  the  concluding  para- 
graph above,  would  be  to  provide  himself  with  a 
c  >py  of  the  book  from  which  it  has  been  taken,  and 
diligently  to  con  its  instructive  pages  They  may 
secure  to  him  many  a  triumph  and  fervent  blessing. — 
Am.  Journal  Med.  Sciences. 


ALLEN    (J.    M.),    M.  D., 
Professor  of  Anatomy  in  the  Pennsylvania  Medical  College,  &c. 

THE  PRACTICAL  ANATOMIST;  or,  The  Student's  Guide  iu  the  Dissecting- 
ROOM.  With  266  illustrations.  In  one  handsome  royal  12mo.  volume,  of  over  600  pages,  lea- 
ther.   $2  25. 


We  believe  it  to  be  one  of  the  most  useful  works 
upon  the  subject  ever  written.  It  is  handsomely 
illustrated,  well  printed,  and  will  be  found  of  con- 
venient size  for  use  in  the  dissecting-room. — Med. 
Examiner. 

However  valuable  may  be  the  "  Dissector's 
Guides"  which  we,  of  late,  have  had  occasion  to 


notice,  we  feel  confident  that  the  work  of  Dr.  Allen 
is  superior  to  any  ot  them  We  believe  with  the 
author,  that  none  is  so  fully  illustrated  as  this,  and 
the  arrangement  of  the  work  is  such  as  to  facilitate 
the  labors  of  the  student.  We  most  cordially  re- 
commend it  to  their  attention. — Western  Lancet. 


ANATOMICAL   ATLAS. 
By  Professors  H.  H.  Smith  and  W.  E.  Horner,  of  the  University  of  Pennsyl- 
vania.   1  vol.  8vo.,  extra  cloth,  with  nearly  650  illustrations.    I3P  See  Smith,  p.  331. 

ABEL  (F.   A.),    F.  C.  S.    AND    C.    L.    BLOXAM. 
HANDBOOK  OF  CHEMISTRY,  Theoretical,  Practical,  and  Technical;  with  a 

Recommendatory  Preface  by  Dr.  Hofmann.    In  one  large  octavo  volume,  extra  cloth,  of  662 
pages,  with  illustrations.    $3  25. 

ASHWELL    (SAMUEL),   M.D., 

Obstetric  Physician  and  Lecturer  to  Guy's  Hospital,  London. 

A  PRACTICAL  TREATISE  ON  THE  DISEASES  PECULIAR  TO  WOMEN. 

Illustrated  by  Cases  derived  from  Hospital  and  Private  Practice.  Third  American,  from  the  Third 
and  revised  London  edition.     In  one  octavo  volume,  extra  cloth,  of  528  pages.     $3  00. 
The  most  useful  practical  work  on  the  subject  in  I      The  most  able,  and  certainly  the  most  standard 
the  English   language.  —  Boston  Med.  and  Surg,    and  practical,  work  on  female  diseases  that  we  have 
Journal.  |  yet  seen. — Medico-C kirurgical  Review. 


ARNOTT   (NEILL),  M.  D. 
ELEMENTS    OF    PHYSICS;    or  Natural  Philosophy,  General  and   Medical. 

Written  lor  universal  use,  in  plain  or  non-technical  language.  A  new  edition,  by  Isaac  Hays, 
M.  D.  Complete  in  one  octavo  volume,  leather,  of  484  pages,  with  about  two  hundred  illustra- 
tions.    $2  50. 

BIRD  (GOLDING),  A.  M.,  M.  D.,  8tc. 
URINARY     DEPOSITS  :     THEIR     DIAGNOSIS,    PATHOLOGY,    AND 

THERAPEUTICAL  INDICATIONS.  Edited  by  Edmund  Lloyd  Birkett,  M.  D.  A  new 
American,  from  the  fifth  and  enlarged  London  edition.  Witheiglity  illustrations  on  wood.  In  one 
handsome  octavo  volume,  of  a  jout  400  pages,  extra  cloth.     $2  00.     (Just  Issued.) 

The  death  of  Dr.  Bird  has  rendered  it  necessary  to  entrust  the  revision  of  the  present  edition  to 
other  hands,  and  in  his  performance  of  the  duty  thus  devolving  on  him,  Dr.  Birkett  nas  sedulously 
endeavored  to  carry  out  the  author's  plan  by  introducing  such  new  matter  and  modifications  ot 
the  text  as  the  progress  of  science  has  called  for.  iMotwithstanding  the  utmost  care  to  keep  the 
work  within  a  reasonable  compass,  these  additions  have  resulted  in  a  considerable  enlargement. 
It  is  therefore  hoped  that  it  will  be  found  fully  up  to  the  present  condition  of  the  subject,  and  that 
the  reputation  of  the  volume  as  a  clear,  complete,  and  compendious  manual,  will  be  fully  maintained. 

BENNETT   (J.    HUGHES),    M.D.,    F.  Ft.PS.fi., 

Professor  of  Clinical  Medicine  in  the  University  of  Edinburgh,  &c. 

THE  PATHOLOGY  AND  TREATMENT  OF  PULMONARY  TUBERCU- 

I  n«*T«s  an,i  nn  the  Local  Medication  of  Pharyngeal  and  Laryngeal  Diseases  frequently  mistaken 
for  or  associated  with,  Phthisis.     One  vol.  8vo.,extra  cloth,  with  wood-cuts.    pp.  130.     $1  25. 

BARLOW    (GEORGE  H.),    M.D. 

Physician  to  Guy's  Hospital,  London,  &c. 

A  MANUAL  OF  THE  PRACTICE  OF  MEDICINE.     With  Additions  by  D. 

.-.    ,,  m    n    author  of  "A  Practical  Treatise  on  Diseases  of  Children,"  &c.    In  one  hand- 

omeXovK  leather,  of  over  600  pages.     92  75. 

,i  nr   B.irlow'sWanualinthe  warm-  I  found  it  clear,  concise,  practical,  and  sound.-»JJ<M- 
We  recommend f"/  "      luable  vade-mecum.     We     ton  Med.  and  Surg.  Journal. 
SaVeTa^ftequent  occasion  to  consult  it,  and  have  | 
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BUDD  (GEORGE).  M.  D.,  F.  R.  S., 

Professor  of  Medicine  in  Kind's  College,  London. 

ON   DISEASES   OF  THE   LIVER.      Third   American,  from    the   third   and 

enlarged  London  edition.     In  one  very  handsome  octavo  volume,  extra  cloth,  with  four  beauti- 
fully colored  plate*,  and  numerous  wood-cuts.     pp.  500.     $3  00. 

Has  fairly  established  for  itself  a  place  among  the  i  is  not  perceptibly  changed,  the  history  of  liver  dis- 
classical  medical  literature  of  Kngland. — British  j  eases  is  made  more  complete,  nnd  in  kept  upon  a  level 
and  Foreign  Medito-Chir.  Review.  with  the  progress  of  modern  science.     It  is  the  best 

Dr.  Budd's  Treatise  on  Diseases  of  the  Liver  is  work  <)n  Diseases  of  the  Liver  in  any  language.— 
now  a  standard  work  in  Medical  literature,  and  dur-  London  Med.  Times  and  irazette. 
ing  the  intervals  which  have  elapsed  between  the  This  work,  now  the  standard  book  of  reference  on 
successive  editions,  the  author  has  incorporated  into  the  diseases  of  which  it  treats,  has  been  carefully 
the  text  the  most  striking  novelties  which  have  cha-  revised,  and  many  new  illustrations  of  the  views  M 
raeterized  the  recent  progress  of  hepatic  physiology  the  learned  author  added  in  the  present  edition.— 
and  pathology;  eo  thatal  though  the  size  of  the  book     Dublin  Quarterly  Journal. 

BY  THE  SAME  AUTHOR. 

ON  THE   ORGANIC  DISEASES   AND  FUNCTIONAL  DISORDERS  OF 

THE  STOMACH.     In  one  neat  octavo  volume,  extra  cloth.     $1  50. 


BUCKNILL  (J.  C.),   M.  D.,  and        DANIEL   H.   TUKE,   M.  D., 

Medical  Superintendent  of  the  Devon  Lunatic  Asylum.        Visiting  Medical  Officer  to  the  York  Retreat. 

A  MANUAL  OF   PSYCHOLOGICAL   MEDICINE;   containing  the  History, 

Nosology,  Description,  Statistics,  Diagnosis,  Pathology,  and  Treatment  of  INSANITY.    Wiih 

a  Plate.     In  one  handsome  octavo  volume,  of  536  pages.     $3  00. 

The  increase  of  mental  di.-ease  in  its  various  forms,  and  the  difficult  questions  to  which  it  i9 
constantly  giving  rise,  render  the  subject  one  of  daily  enhanced  interest,  requiring  on  the  part  of 
the  physician  a  constantly  greater  familiarity  with  this,  the  most  perplexing  branch  of  his  profes- 
sion. At  the  same  time  there  has  been  for  some  years  no  work  accessible  in  this  country,  pre>ent- 
uig  the  results  of  recent  invest  igal  ions  in  the  Diagnosis  and  Prognosis  of  Insanity,  and  the  greatly 
improved  methods  of  treatment  which  have  done  so  much  in  alleviating  the  condition  or  restoring 
the  health  of  the  insane.  To  fill  this  vacancy  the  publishers  present  this  volume,  assured  that 
the  distinguished  reputation  and  experience  of  the  authors  will  entitle  it  at  once  to  the  confidence 
of  both  student  and  practitioner.  Its  scope  may  be  gathered  from  the  declaration  of  the  authors 
that  "their  aim  has  been  to  supply  a  text  book  which  may  serve  as  a  guide  in  the  acquisition  ol 
such  knowledge,  sufficiently  elementary  to  be  adapted  to  the  wants  of  the  student,  and  sufficiently 
modern  in  its  views  and  explicit  in  its  teaching  to  suffice  for  the  demands  of  the  practitioner." 


BENNETT   (HENRY),  M.  D. 
A  PRACTICAL   TREATISE   ON   INFLAMMATION  OF  THE  UTERUS, 

ITS  CERVIX  AND  APPENDAGES,  and  on  its  connection  with  Uterine  Disease.  To  which 
is  added,  a  Review  of  the  present  state  of  Uterine  Pathology.  Fifth  American,  from  the  third 
English  edition.     In  one  octavo  volume,  of  about  500  pages,  extra  cloth.  $2  00. 


BROWN    (ISAAC    BAKER), 
Surgeon- Accoucheur  to  St.  Mary's  Hospital,  Ac. 

ON  SOME  DISEASES  OF  WOMEN  ADMITTING  OF  SURGICAL  TREAT- 
MENT.   With  handsome  illustrations.    One  vol.  8vo.,  extra  cloth,  pp.  276.    $160. 


Mr.  Brown  has  earned  for  himself  a  high  reputa- 
tion in  the  operative  treatment  of  sundry  diseases 
and  injuries  to  which  females  are  peculiarly  subject. 
We  caa  truly  say  of  his  work  that  it  is  an  important 
addition  to  obstetrical  literature.  The  operative 
guggections  and  contrivances  which  Mr.  Brown  de- 
jcribee,  exhibit  much  practical  sagacity  and  skill, 


and  merit  the  careful  attention   of  every   surgeon" 
accoucheur. — Association  Journal. 

We  have  no  hesitation  in  recommending  this  bock 
to  tlie  careful  attention  of  all  surgeons  who  make 
female  complaints  a  partof  their  study  and  practice. 
— Dublin  Quarterly  Journal. 


BOWMAN  (JOHN    EJ,  M.D. 
PRACTICAL   HANDBOOK   OF   MEDICAL   CHEMISTRY. 


Second  Ame- 


rican, from  the  third  and  revised  English  Edition.     In  one  neat  volume,  royal  12mo.,  extra  cloth, 
with  numerous  illustrations,     pp.  288.     $1  25. 

BY  THE  SAME  AUTHOR. 

INTRODUCTION    TO    PRACTICAL    CHEMISTRY,    INCLUDING    ANA- 

LYSIS.    Second  American,  from  the  second  and  revised  London  edition.     Withnumerousillus- 
trations.    In  one  neat  vol.,  royal  12mo.,  extra  cloth,    pp.350.    $125. 


BEALE  ON  THE  LAWS  OF  HEALTH  IN  RE- 
LATION TO  MIND  AND  BODY.  A  Series  of 
Letters  from  an  old  Practitioner  to  a  Patient.  In 
one  volume,  royal  12mo.,  extra  cloth,  pp.  296. 
80  cents. 

BUSHNAN'S  PHYSIOLOGY  OF  ANIMAL  AND 
VEGETABLE  LIFE;  a  Popular  Treatise  on  the 
Functions  and  Phenomena  of  Organic  Life.  In 
one  handsome  royal  12mo.  volume,  extra  cloth, 
with  over  100  illustrations,    pp.  234 .    SO  cents. 


BUCKLER  ON  THE  ETIOLOGY,  PATHOLOGY  > 
AND  TREATMENT  OF  FIBRO-BKONCHI- 
TIS  AND  RHEUMATIC  PNEUMONIA.  In 
one  8vo.  volume,  extra  cloth,     pp.  ISO.    $125. 

BLOOD  AND  URINE  (MANUALS  ON)  BY 
JOHN  WILLIAM  GRIFFITH,  G.  OWEN 
REESE,  AND  ALFRED  MARKWICK.  One 
thick  volume,  royal  12mo.,  extra  cloth,  with 
plates,    pp.  460.     $1  25. 

BRODIE'S  CLINICAL  LECTURES  ON  SUR- 
GERY.   1  vol.  8vo.  cloth.    350  pp.    SI  25. 


AND    SCIENTIFIC    PUBLICATIONS. 


BUMSTEAD  (FREEMAN  J.)  M.  D., 
Lecturer  on  Venereal  Diseases  at  the  College  of  Pnysicians  and  Surgeons,  New  York,  Sec. 

THE    PATHOLOGY  AND   TREATMENT   OF  VENEREAL  DISEASES, 

including:  the  results  of  recent  investigations  upon  the  subject.     With  illustrations  on  wood.     In 
one  very  handsome  octavo  volume,  of  nearly  700  pages,  extra  cloth  ;  $3  75.     (Now  Ready.) 


By  far  the  most  valuable  contribution  to  this  par- 
ticular branch  of  practice  that  has  seen  the  light 
within  the  last  score  of  years.  His  clear  and  accu- 
rate descriptions  of  the  various  forms  of  venereal 
disease,  and  especially  the  methods  of  treatment  he 
proposes,  are  worthy  of  the  highest  encomium.  In 
these  respects  it  is  better  adapted  for  the  assistance 
of  the  every-day  practitioner  than  any  other  with 
which  we  are  acquainted.  In  variety  of  methods 
proposed,  in  minuteness  of  direction,  guided  by  care- 
lul  discrimination  of  varying  forms  and  complica 
tions,  we  write  down  the  book  as  unsurpassed.  It 
is  a  work  which  should  be  in  the  possession  of  every 
practitioner. —  Chicago  Med.  Journal.  Nov.  1861. 

Tne  foregoing  admirable  volume  comes  to  us,  em- 
bracing the  whole  subject  of  syphilology,  resolving 
many  a  doubt,  correcting  and  confirming  many  an 
entertained  opinion,  and  in  our  estimation  the  best, 
eompletest,  fullest  monograph  on  this  subject  in  our 
language.  As  far  as  the  author's  labors  themselves 
are  concerned,  we  feel  it  a  duty  to  say  that  he  has 
not  only  exhausted  his  subject,  but  he  has  presented 
to  us,  without  the  slightest  hyperbole,  the  best  di- 
gested treatise  on  these  diseases  in  our  language. 
He  has  carried  its  literature  down  to  the  prestnt 
moment,  and  has  achieved  his  task  in  a  manner 
which  cannot  but  redound  to  his  credit. — British 
American  Journal,  Oct.  1661. 

We  believe  this  treatise  will  come  to  be  regarded 
as  high  authority  in  this  branch  of  medical  practice, 
and  we  cordially  commend  it  to  the  favorable  notice 
Of  our  brethren  in  the  profession.  For  our  own  part, 
we  candidly  confess  that  we  have  received  n.any 
new  iotas  from  its  perusal,  as  well  as  modified  many 
views  which  we  have  long,  and,  as  we  now  thinK. 
erroneously  entertained  on  the  subject  of  syphilis. 


To  sum  up  all  in  a  few  words,  this  book  is  one  which 
no  practising  physician  or  medical  student  can  very 
well  afford  to  do  without. — American  Med.  Times, 
Nov.  2,  1861. 

The  whole  work  presents  a  complete  history  of 
venereal  diseases,  comprising  much  interesting  and 
valuable  material  that  has  been  spread  through  med- 
ical journals  within  the  last  twenty  years — the  pe- 
riod of  many  experiments  and  investigations  on  the 
subject— the  wh»le  carefully  digested  by  the  aid  of 
the  author's  extensive  personal  experience,  and 
offeied  to  the  profession  in  an  admirable  form.  Its 
completeness  is  secured  by  good  plates,  which  are 
especially  full  in  the  anatomy  of  the  genital  organs. 
We  have  examined  it  with  great  satisfaction,  and 
congratulate  the  medical  profession  in  America  on 
the  nationality  of  a  work  that  may  fairly  be  called 
original. — Berkshire  Med.  Journal,  Dec.  1861. 

One  thing,  however,  we  are  impelled  to  say,  that 
we  have  met  with  no  other  book  on  syphilis,  in  the 
English  language,  which  gave  so  full,  clear,  and 
impartial  views  of  the  important  subjects  on  which 
it  treats.  We  cannot,  however,  refrain  from  ex- 
pressing our  satisfaction  with  the  full  and  perspicu- 
ous mariner  in  which  the  subject  has  been  presented, 
and  the  careful  attention  to  minute  details,  so  use- 
ful— not  to  say  indispensable — in  a  practical  treatise. 
In  conclusion,  if  we  may  be  pardoned  the  use  of  a 
phrase  now  become  stereotyped,  but  which  we  here 
employ  in  all  seriousness  and  sincerity,  we  do  not 
hesitate  to  express  the  opinion  that  Dr.  Bumstead's 
Treatise  on  Venereal  Diseases  is  a  "  work  without 
which  no  medical  library  will  hereafter  be  consi- 
dered complete." — Boston  Med.  and  Surg.  Journal, 
Sept.  5,  1661. 


BARCLAY  (A.  W.),  M .  D., 

Assistant  Physician  to  St.  George's  Hospital,  &c. 

A  MANUAL  OF  MEDICAL  DIAGNOSIS ;    being  an  Analysis  of  the  Signs 

and  Symptoms  of  Disease.     Second  American  from  the  second  and  revised  London  edition.     In 
one  neat  octavo  volume,  extra  cloth,  of  451  pages.    $2  25.    (Now  ready.) 

The  demand  for  a  second  edition  of  this  work  shows  that  the  vacancy  which  it  attempts  to  sup- 
ply has  been  recognized  by  the  profession,  and  that  the  efforts  of  the  author  to  meet  the  want  have 
been  successful.  The  revision  which  it  has  enjoyed  will  render  it  better  adapted  than  before  to 
alfbrd  assistance  to  the  learner  in  the  prosecution  of  his  studies,  and  to  the  practitioner  who  requires 
a  convenient  and  accessible  manual  for  speedy  reference  in  the  exigencies  of  his  daily  duties.  For 
this  latter  purpose  its  complete  and  extensive  Index  renders  it  especially  valuable,  olfering  facilities 
for  immediately  turning  to  any  class  of  symptoms,  or  any  variety  of  disease. 


The  task  of  composing  such  a  work  is  neither  an 
easy  nor  a  light  one ;  but  Dr.  Barclay  has  performed 
it  in  a  manner  which  meets  our  most  unqualified 
approbation.  He  is  no  mere  theorist;  he  knows  his 
work  thoroughly,  and  in  attempting  to  perform  it, 
has  not  exceeded  his  powers. — British  Med.  Journal . 

We  venture  to  predict  that  the  work  will  be  de- 
servedly popular,  and  soon  become,  like  Watson'e 
Practice,  an  indispensable  necessity  to  the  practi- 
tioner—AT.  A.  Med.  Journal. 

An  inestimable  work  of  reference  for  the  young 
practitioner  and  student.— Nashville  Med.  Journal. 


We  hope  the  volume  will  have  an  extensive  cir- 
culation, not  among  students  of  medicine  only,  but 
practitioners  also.  They  will  never  regret  a  faith- 
ful study  of  its  pages. — Cincinnati  Lancet. 

An  important  acquisition  to  medical  literiture. 
It  is  a  work  of  high  merit,  both  from  the  vast  iin- 
porance  of  the  subject  upon  which  it  treats,  and 
also  from  the  real  ability  displayed  in  ;t»  elabora- 
tion. In  conclusion,  let  us  bespeak  for  this  volume 
that  attention  of  every  student  of  our  art  which  it 
so  richly  deserves  -  that  place  in  every  medical 
library  which  it  can  so  well  adorn.- -Peninsular 
Medical  Journal. 


BARTLETT  (ELISHA),  M.  D. 
THE  HISTORY,  DIAGNOSIS,  AND  TREATMENT  OF  THE  FEVERS 

nv  THV  UNITED  STATES.    A  new  and  revised  edition.    By  Alonzo  Clark,  M.  D.,  Prof. 

«f  P«ihnl«»v  and  Practical  Medicine  in  the  N.  Y.  College  of  Physicians  and  Surgeons,  &c.    In 

fne^mto^ume,  of  six  hundred  pages,  extra  cloth.    Price  $3  00. 

stood  deservedly  high  since  its  first  publication.  It 
will  be  seen  that  ithas  now  reached  its  fourth  edi- 
tion under  the  supervision  of  Prof.  A.  Clark,  a  gen- 
tleman who,  from  the  nature  of  his  studies  and  pur- 


It  i«  a  work  of  great  practical  value  and  interest. 

it  is  a  worn  oi  g       :/neW  re  ative  to  the  several 

containing  much  that  anew  addition8 

*r£ SC8H Ithl  1 V  up  to  he  times.  The distinct- 
of  the  fdltor' '^"'Jfffe^ent  forms  of  fever  are  plainly 
1Ve1ffatUrK.v  nortraved  and  the  lines  of  demarcation 
and  forcibly  P«rtray*ae'ly  urawn,  and  to  the  Ameri- 
wrefully  and  accurately  iwejiiid  ^ 

rnPanyw"k  on  fever  extant.-OAio  Med.  and 
This  excellent  monograph  on  febrile  disease,  has 


suits,  is  well  calculated  to  appreciate  and  discuss 
the  many  intricate  and  difficult  questions  in  patho- 
logy. His  annotations  add  much  to  the  interest  of 
the  work,  and  have  brought  it  well  up  to  the  condi- 
tion of  the  science  as  it  exists  at  the  present  day 
in  regard  to  this  class  of  diseases. — Southern  Med. 
and  Surg.  Journal. 


BLANCHARD  <fc  LEA'S    MEDICAL 


BARWELL  (RICHARD,)   F-  R.  C.  S., 

Assistant  Surgeon  Charing  Cross  Hospital,  Sec. 

A  TREATISE  ON  DISEASES  OF  THE  JOINTS.  Illustrated  with  engrav- 
ing-s  on  wood.  In  one  very  handsome  octavo  volume,  ot  about  500  pages,  extra  cloth;  $•!>  00. 
(Now  Ready.) 

"A  treatise  on  Diseases  of  the  Joints  equal  to,  or  rather  beyond  the  current  knowledge  of  the 
day,  has  long  been  required — my  professional  brethren  must  judge  whether  the  ensuing  |>u;res  may 
suppl)  the  deficiency  No  aulhor  is  fit  to  estimate  his  own  work  at  the  moment  ol  n>  completion, 
but  it  may  be  permitted  me  to  say  that  the  study  ol  joint  diseases  has  very  much  occupied  my  atten- 
tion, even  from  my  studentship,  and  that  for  the  la^t  six  or  eight  years  my  devotion  to  that  subject 

has  been  almost  unremitting The  real  weight  of  my  work  has  been  at  the  bedside, 

and  the  greatest  labor  devoted  to  interpreting  symptoms  and  remedying  their  cause." — Author's 
Preface. 

At  the  outset  we  may  state  that  the  work  is  i  to  be  of  much  use  to  the  practising  surgeon  who 
■worthy  of  much  praise,  and  bears  evidence  of  much  may  be  in  want  of  a  treatise  on  diseases  of  the  joints, 
thoughtful  und  cartful  inquiry,  and  here  and  there  and  at  the  same  time  one  which  contains  the  latest 
of  no  slight  originality.  We  have  already  carntd  information  on  articular  affections  and  the  opera- 
ting notice  further  than  we  intended  to  do,  but  not    tions  for  their  cure Dublin  Med.  Press,  Feb.  27, 


to  the  extent  the  work  deserves.  We  can  only  add 
that  the  perusal  of  it  has  afforded  us  great  pleasure. 
The  author  has  evidently  worked  very  hard  at  his 
subject,  and  his  investigations  into  the  Physiology 
and  Pathology  of  Joints  have  been  carried  on  in  a 
manner  which  entitles  him  to  be  listened  to  with 
attention  and  respect.  We  must  not  omit  to  men- 
tion the  very  admirable  plates  with  which  the  vo- 
lume is  enriched.  We  seldom  meet  with  such  strik- 
ing and  faithful  delineations  of  disease. — London 
Med.  Times  and  Gazette,  Feb.  9,  1861. 


1SG1. 


This  volume  will  be  welcomed,  both  by  the  pa- 
thologist and  the  surgeon,  as  being  the  record  of 
much  honest  research  and  careful  investigation  into 
the  nature  and  treatment  of  a  most  important  class 
of  disorders.     We  cannot  conclude  this  notice  of  ;t 
valuable  and  useful  book  without  calling  attention 
to  the  amount  of  bouHfi/le  work  it  contains.     In  the 
present  day  of  universal  book-makin?,  it  is  no  slight 
matter  for  a  volume  to  show  laborious  investiga- 
tion, and  at  the  same  time  original  thought,  on  (he 
We  cannot  take  leave,  however,  of  Mr.  Barwell,  j  part  of  its  au'.hor,  whom  -we  may  congratulate  on 
without    congratulating    him    on    the    interesting  I  tne  successful  completion  of  his  arduous  ta6k. — 
amount  of  information  which  he  has  compressed)  London  Lancet,  March  9,  1861. 
into  his  book.    The  work  appears  to  us  calculated  I 


CARPENTER  (WILLIAM    B.),   M.  D.,  F.  R.  S.,  &.C., 

Examiner  in  Physiology  and  Comparative  Anatomy  in  the  University  of  London. 

PRINCIPLES  OF  HUMAN  PHYSIOLOGY;  with  their  chief  applications  to 

Psychology,  Pathology,  Therapeutics,  Hygiene,  and  Forensic  Medicine.  A  new  American,  from 
the  last  and  revised  London  edition.  With  nearly  three  hundred  illustrations.  Edited,  with  addi- 
tions, by  Francis  Gurney  Smith,  M.  D.,  Professor  of  the  Institutes  of  Medicine  in  the  Pennsyl- 
vania Medical  College,  &c.  In  one  very  large  and  beautiful  octavo  volume,  ol  about  nine  hundred 
large  pages,  handsomely  printed  and  strongly  bound  in  leather,  with  raised  bands.     $4  25. 

In  the  preparation  of  this  new  edition,  the  author  has  spared  no  labor  to  render  it,  as  heretofore, 
a  complete  and  lucid  exposition  of  the  most  advanced  condition  of  its  important  subject.  The 
amount  of  the  additions  required  to  effect  this  object  thoroughly,  joined  to  the  former  large  size  ol 
the  volume,  presenting  objections  arising  from  the  unwieldy  bulk  of  the  work,  he  has  omitted  all 
those  portions  not  bearing  directly  upon  Human  Physiology,  designing  to  incorporate  them  in 
his  forthcoming  Treatise  on  General  Physiology.  As  a  full  and  accurate  text-book  on  the  Phy- 
siology of  Man,  the  work  in  its  present  condition  therefore  presents  even  greater  claims  upon 
the  student  and  physician  than  those  which  have  heretofore  won  for  it  the  very  wide  and  distin- 
guished favor  which  it  has  so  long  enjoyed.  The  additions  of  Prof.  Smith  will  be  found  to  supply 
whatever  may  have  been  wanting  to  the  American  student,  while  the  introduction  of  many  new 
illustrations,  and  the  most  careful  mechanical  execution,  render  the  volume  one  of  the  most  at- 
tractive as  yet  issued. 

For  upwards  of  thirteen  years  Dr.  Carpenter's;  To  eulogize  thisgreat  work  would  be  superfluous, 
work  has  been  considered  by  the  profession  gene-  We  should  observe,  however,  that  in  this  edition 
rally,  both  in  this  country  and  England,  as  the  most  the  author  has  remodelled  a  large  portion  of  the 
valuable  compendium  on  the  subject  of  physiology    former,  and  the  editor  has  added  much  matter  of  in- 


in  our  language.  This  distinction  it  owes  to  the  high 
attainments  and  unwearied  industry  of  its  accom- 
plished author.  The  present  edition  (which,  like  the 
last  American  one,  was  prepared  by  the  author  him- 
self), is  the  result  of  such  extensive  revision,  that  it, 
may  almost  be  considered  a  new  work.  We  need 
hardly  say,  in  concluding  this  brief  notice,  that  while 
the  work  is  indispensable  to  every  student  of  medi- 
cine in  this  country,  it  will  amply  repay  the  practi- 
tioner for  its  perusal  by  the  interest  and  value  of  its 
contents. — Boston  Med.  and  Surg.  Journal. 

This  is  a  standard  work — the  text-book  used  by  all 
medical  students  who  read  the  English  language. 
It  has  passed  through  several  editions  in  order  to 
keep  pace  with  the  rapidly  growing  science  of  Phy- 
siology. Nothing  need  be  said  in  its  praise,  for  its 
merits  are  universally  known  ;  we  have  nothing  to 
say  of  its  defects,  for  they  only  appear  where  the 
science  of  which  it  treats  is  incomplete.— Western 
Lancet. 

The  most  complete  exposition  of  physiology  which 
any  language  can  at  present  give. — Brit,  and  For. 
Med.-Chirurg.  Review. 

The  greatest,  the  most  reliable,  and  the  best  book 
on  the  subject  which  we  know  of  in  the  English 
language.— Stethoscopt . 


terest,  especially  in  the  form  of  illustrations.  We 
may  confidently  recommend  it  as  the  most  complete 
work  on  Human  Physiology  in  our  language.— 
Southern  Med.  and  Surg.  Journal. 

The  most  complete  work  on  the  science  in  out 
language.— Am.  Med.  Journal. 

The  most  complete  work  now  extant  in  our  lan- 
guage.— N.  O.  Med.  Register. 

The  best  text-book  in  the  language  on  this  ex- 
tensive subject. — London  Med.  Times. 

A  complete  cyclopaedia  of  this  branch  of  science. 
— iV.  Y.  Med.  Times. 

The  profession  of  this  country,  and  perhaps  also 
of  Europe,  have  anxiously  and  for  some  time  awaited 
the  announcement  of  this  new  edition  of  Carpenter's 
Human  Physiology.  His  former  editions  have  for 
many  years  been  almost  the  only  text-book  on  Phy- 
siology in  all  our  medical  schools,  and  its  circula- 
tion among  the  profession  has  been  unsurpassed  by 
any  work  in  any  department  of  medical  science. 

It  is  quite  unnecessary  for  us  to  speak  of  this 
work  as  its  merits  would  justify.  The  mere  an- 
nouncement of  itsappearance  will  afford  the  highest 
pleasure  to  every  student  of  Physiology,  while  its 
perusal  will  be  of  infinite  service  in  advancing 
physiological  science.— Ohio  Med.  and  Surg.  Jour% 


AND    SCIENTIFIC    PUBLICATIONS. 


CARPENTER  (WILLIAM   B.),   M.D.,  F.R.  S., 

Examiner  in  Physiology  and  Comparative  Anatomy  in  the  University  of  London. 

THE  MICROSCOPE  AND  ITS  REVELATIONS.      With  an  Appendix  con- 

mining  the  Applications  of  the  Micro^ope  to  Clinical  Medicine,  &c.  By  F.  G.  Smith,  M.  D. 
Illustrated  by  tour  hundred  and  thirty-four  beautiful  engravings  on  wood.  In  one  large  and  very- 
handsome  octavo  volume,  of  724  pages,  extra  cloth,  $4  00  ;  leather,  $4  50. 

Dr.  Carpenter's  position  as  a  microscopist  and  physiologist,  and  his  great  experience  as  a  teacher, 
eminently  qualify  him  to  produce  what  has  long  been  wanted — a  good  text-book  on  the  practical 
use  of  the  microscope.  In  the  present  volume  his  object  has  been,  as  stated  in  his  Preface,  "  to 
combine,  within  a  moderate  compass,  that  inforrriation  with  regard  to  the  use  of  his  '  tools,'  which 
is  most  essential  to  the  working  microscopist,  with  such  an  account  of  the  objects  best  fitted  for 
his  study,  as  might  qualify  him  to  comprehend  what  he  observes,  and  might  thus  prepare  him  to 
benefit  science,  whilst  expanding  and  refreshing  his  own  mind  "  That  he  has  succeeded  in  accom- 
plishing this,  no  one  acquainted  with  his  previous  labors  can  doubt. 

The  great  importance  of  the  microscope  as  a  means  of  diagnosis,  and  the  number  of  microsco- 
pies who  are  also  physicians,  have  induced  the  American  publishers,  with  the  author's  approval,  to 
add  an  Appendix,  carefully  prepared  by  Professor  Smith,  on  the  applications  of  the  instrument  to 
clinical  medicine,  together  with  an  account  of  American  Microscopes,  their  modifications  and 
accessories.  This  portion  of  the  work  is  illustrated  with  nearly  one  hundred  wood-cuts,  and,  it  is 
hoped,  will  adapt  the  volume  more  particularly  to  the  use  of  the  American  student. 

Those  who  are  acquainted  with  Dr.  Carpenter's    medical  work,  the  additions  by  Prof.  Smith  give  it 

frevious  writings  on  Animal  and  Vegetable  Physio-  ;  a  positive  claim  upon  the  profession,  for  which  we 
ugy,  willfully  understand  how  vast  a  store  of  know-  I  doubt  not  he  will  receive  their  sincere  thanks.  In- 
leage  he  is  able  to  bring  to  bear  upon  so  comprehen-  |  deed,  we  know  not  where  the  student  of  medicine 
give  a  subject  as  the  revelations  of  the  microscope  ;  will  find  such  a  complete  and  satisfactory  collection 
and  even  those  who  have  no  previous  acquaintance  '  of  microscopic  facts  bearing  upon  physiology  and 
with  the  construction  or  uses  of  this  instrument,!  practical  medicine  as  is  contained  in  Prof.  Smith's 
will  find  abundance  of  information  conveyed  in  clear  appendix;  and  this  of  itself,  it  seems  to  us,  is  fully 
and  simple  language. — Med.  Times  and  Gazette,  worth  the  cost  of  the  volume. — Louisville  Medical 
Although  originally  not  intended  as  a  strictly  |  Review- 

BY   THE  SAME   AUTHOR. 

ELEMENTS  (OR  MANUAL)  OF  PHYSIOLOGY,  INCLUDING  PHYSIO- 

LOGICAL  ANATOMY.     Second  American,  from  a  new  and  revised  London  edition.    With 

one  hundred  and  ninety  illustrations.     In  one  very  handsome  octavo  volume,  leather,    pp.  566. 

$3  00. 

In  publishing  the  first  edition  of  this  work,  its  title  was  altered  from  that  of  the  London  volume, 
by  the  substitution  of  the  word  "  Elements"  for  that  of  "  Manual,"  and  with  the  author's  sanction 
the  title  of  "Elements"  is  still  retained  as  being  more  expressive  of  the  scope  of  the  treatise. 

To  say  that  it  is  the  best  manual  of  Physiology  i  Those  who  have  occasion  for  an  elementary  trea- 
now  before  the  public,  would  not  do  sufficient  justice  i  tise  on  Physiology,  cannot  do  better  than  to  possess 
to  the  author.— Buffalo  Medical  Journal.  '  themselves  of  the  manual  of  Dr.  Carpenter  .—Medical 

In  his  former  works  it  would  seem  that  he  had     Examiner. 
exhausted  the  subjectof  Physiology.  In  the  present. '      The   best  and   most  complete  expose  of   modern 
heeivestheessence,asitwere,  of  the  whole—  N.  Y.\  Physiology,  in  one  volume,  extant  in  the  English 
Journal  of  Medicine.  1  language.— St.  Louis  Medical  Journal. 

BY    THE   SAME   AUTHOR. 

PRINCIPLES  OF  COMPARATIVE  PHYSIOLOGY.     New  American,  from 

the  Fourth  and  Revised  London  edition.     In  one  large  and  handsome  octavo  volume,  with  over 

three  hundred  beautiful  illustrations,     pp.  752.     Extra  cloth,  $4  80 ;  leather,  raised  bands,  $5  25. 

This  book  should  not  only  be  read  but  thoroughly  ,  no  man,  we  believe,  could  have  brought  to  so  gue- 

■tadied  by  eve«   member  of  the  profession.    rfone    cessful  an  issue  as  Dr.  Carpenter,    ft  required  for 

are    oo  wise  or  old,  to  be  benefited  thereby.     But    its  production  a  physiologist  at  once  deeply  read  in 

especially  t the  younger  class  would  we  cordially  I  the  labors  of  others    capable  of  taking  a  general 

.  A  "..°.i  ..(■ „mrL  in  the  E  h  '  critical,  and  unprejudiced  view  of  those  labors,  and 


especially   to  liic    yyuug".  v,.«»~   .. -—    -  - 

commend  it  as  best  fitted  of  any  work  in  the  English 
language  to  qualify  them  for  the  reception  and  coin- 
prehension  of  those  truths  which  are  daily  being  de- 
veloped in  physiology  .—Medical  Counsellor. 
Without  pretending  to  it,  it  is  an  encyclopedia  of 


of  combining  the  varied,  heterogeneous  materials  at 

his  disposal,  so  as  to  form  an  harmonious  whole. 

We  feel  that  this  abstract  can  give  the  reader  a  very 

lf    imperfect  idea  of  the  fulness  of  this  work,  and  no 

Without  pretending  to  it,  it  is  an  encyciopeoia  oi    jdea  of  hg  unitVj  of  the  admirable  manner  in  which 

the  subject,  accurate  and  complete  in  all  re8P™V ° material  has  been  brought,  from  the  most  various 

a  truthful  reflection  of  the  advanced  state  ai  wnr o "    gourceSj  t0  conduce  to  its  completeness,  of  the  lueid- 

the  science  has  now  arrived.— Dublin  quarterly    .      of  the  reagonjng  jt  contains,  or  of  the  clearness 

Journal  of  Medical  Science.  of  lunguage  in  which  the  whole  is  clothed.    Not  the 

a  fmlv  magnificent  work—in  itself  a  perfect  phy-    profession  only,  but  the  scientific  world  at  large, 

sio^l  stuV-*-^  £££  _    ^t™Hli£2%£ZT&\W7  even^o' 

feTilft'k'S^  nishighrePutation.-^ica<ZW. 

by  the  same  author.    (Preparing.) 

tmTxrr.TPTFS  OF   GENERAL   PHYSIOLOGY,   INCLUDING   ORGANIC 

rKliNVjirJUi^  HISTOLOGY      With  a  General  Sketch  of  the  Vegetable  and  Animal 

CHTm     Inone'arge  and  very  handsome  octavo  volume,  with  several  hundred  illustrations. 

BY   THE  SAME   ATTTHOB. 

a  wn7F  ESSAY  ON  THE  USE  OF  ALCOHOLIC  LIQUORS  IN  HEALTH 

A      ,,,.  TueiirASE     New  edition,  with  a  Preface  by  D.  F.  Condie,  M.  D.,  and  explanations  of 
fcSific  wotdT"  In  one  neat  12mo.  rolume,  extra  cloth,    pp.  178.    50  cents. 
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BLANCHARD  <fe  LEA'S  MEDICAL 


CONDIE  (D.  F.),  M.  D.,  Ac. 
A  PRACTICAL  TREATISE  ON  THE  DISEASES  OF  CHILDREN.    Fifth 

edition,  revised  and  augmented.    In  one  large  volume,  8vo.,  leather,  of  over  750  pages.  $3  25. 

(J/tst  Issued,  1859.) 

In  presenting  a  new  and  revised  edition  of  this  favorite  work,  the  publishers  have  only  to  state 
that  the  author  has  endeavored  to  render  it  in  every  respect  "a  complete  and  faithful  exposition  ol 
the  pathology  and  therapeutics  of  the  maladies  incident  to  the  earlier  stages  of  existence— a  full 
and  exact  account  of  the  diseases  of  infancy  and  childhood."  To  accomplish  this  he  has  subjected 
the  whole  work  to  a  careful  and  thorough  revision,  rewriting  a  considerable  portion,  and  adding 
several  new  chapters.  In  this  manner  it  is  hoped  that  any  deficiencies  which  may  have  previously 
existed  have  been  supplied,  that  the  recent  labors  of  practitioners  and  observers  have  been  tho- 
roughly incorporated,  and  that  in  every  point  the  work  will  be  found  to  maintain  the  high  reputation 
it  has  enjoyed  as  a  complete  and  thoroughly  practical  book  of  reterence  in  infantile  affections. 

A  few  notices  of  previous  editions  are  subjoined. 


Dr.  Condie's  scholarship,  acumen,  industry,  and 
practical  sense  are  manifested  in  this,  as  in  all  his 
numerous  contributions  to  science. — Dr.  Holmes's 
Report  to  the  American  Medical  Association. 

Taken  as  a  whole,  in  our  judgment,  Dr.  Condie's 
Treatise  is  the  one  from  the  perusal  of  which  the 
practitioner  in  this  country  will  rise  with  the  great- 
est satisfaction.— Western  Journal  of  Medicine  and 
Surgery. 

One  of  the  best  works  upon  the  Diseases  of  Chil- 
dren in  the  English  language. — Western  Lancet. 

We  feel  assured  from  actual  experience  that  nc 
physician's  library  can  be  complete  without  a  copy 
of  this  work. — N.  Y.  Journal  of  Medicine. 

A  veritable  paediatric  encyclopaedia,  and  an  honoi 
to  American  medical  literature. — Ohio  Medical  and 
Surgical  Journal. 

We  feel  persuaded  that  the  American  medical  pro- 
fession will  soon  regard  it  not  only  as  a  very  good, 
but  as  the  very  best  "Practical  Treatise  on  the 
Diseases  of  Children." — American  Medical  Journal 

In  the  department  of  infantile  therapeutics,  the 
work  of  Dr.  Condie  is  considered  one  of  the  best 
which  has  been  published  in  the  English  language. 
—  The  Stethoscope. 


We  pronounced  the  first  edition  to  be  the  best 
work  on  the  diseases  of  children  in  the  English 
language,  and,  notwithstanding  all  that  has  lit  en 
published,  we  still  regard  it  in  that  light.— Medical 
Examiner. 

The  value  of  works  by  native  authors  on  the  dis- 
eases which  the  physician  is  called  upon  to  combat, 
will  be  appreciated  by  all;  and  the  work  of  Dr.  Con- 
die  has  gained  for  itself  the  character  of  a  safe  guide 
for  students,  and  a  useful  work  for  consultation  by 
those  engaged  in  practice. — N.  Y.  Med.  Times. 

This  is  the  fourth  edition  of  this  deservedly  popu- 
lar treatise.  During  the  interval  since  the  last  edi- 
tion, it  has  been  subjected  to  a  thorough  revision 
by  the  author;  and  all  new  observations  in  the 
pathology  and  therapeutics  of  children  have  been 
included  in  the  present  volume.  As  we  said  btfore, 
we  do  not  know  of  a  better  book  on  diseases  of  chil- 
dren, and  to  a  large  part  of  its  recommendations  we 
yield  an  unhesitating  concurrence. — Buffalo  Med. 
Journal. 

Perhaps  the  mostfull  and  complete  work  now  be- 
fore the  profession  of  the  United  States;  indeed,  we 
may  say  in  the  English  language.  It  is  vastly  supe- 
rior to  most  of  Its  predecessors. — Transylvania  Med. 
Journal . 


CHRISTISON  (ROBERT),  M.  D.,  V.  P.  R.  S.  E.,  Slc. 
A  DISPENSATORY;  or,  Commentary  on  the  Pharmacopoeias  of  Great  Britain 
and  the  United  States ;  comprising  the  Natural  History,  Description,  Chemistry,  Pharmacy,  Ac- 
tions, Uses,  and  Doses  of  the  Articles  of  the  Materia  Medica.  Second  edition,  revised  and  im- 
proved, with  a  Supplement  containing  the  most  important  New  Remedies.  With  copious  Addi- 
tions, and  two  hundred  and  thirteen  large  wood-engravings.  By  R.  Eglesfeld  Griffith,  M.  D. 
In  one  very  large  and  handsome  octavo  volume,  leather,  raised  bands,  of  over  1000  pages.  $3  50. 

COOPER  (BRANSBY   BJ,  F.  R.  S. 
LECTURES  ON  THE   PRINCIPLES   AND    PRACTICE   OF   SURGERY. 

In  one  very  large  octavo  volume,  extra  cloth,  of  750  pages.    $3  00. 


COOPER  ON  DISLOCATIONS  AND  FRAC- 
TURES OF  THE  JOINTS  —Edited  by  Bbansbt 
B.  Cooper,  F.  R.  S.,  &c.  With  additional  Ob- 
servations by  Prof.  J.  C.  Warren.  A  new  Ame- 
rican edition.  In  one  handsome  octavo  volume, 
extra  cloth,  of  about  500  pages,  with  numerous 
illustrations  on  wood.    $3  25. 

COOPER  ON  THE  ANATOMY  AND  DISEASES 
OF  THE  BREAST,  with  twenty-five  Miscellane- 
ous and  Surgical  Papers.  One  large  volume,  im- 
perial 8vo.,  extra  cloth,  with  252  figures,  on  36 
plates.    82  50. 

COOPER  ON  THE  STRUCTURE  AND  DIS- 
EASES OF  THE  TESTIS,  AND  ON  THE 
THYMUS  GLAND.  One  vol.  imperial  8vo.,  ex- 
tra cloth,  with  177  figures  on  29  plates.    82  00. 


COPLAND  ON  THE  CAUSES,  NATURE,  AND 
TREATMENT  OF  PALSY  AND  APOPLEXY. 
In  one  volume,  royal  12mo.,  extra  cloth,  pp.  326. 
80  cents. 

CLYMER  ON  FEVERS;  THEIR  DIAGNOSIS, 
PATHOLOGY,  AND  TREATMENT  In  one 
octavo  volume,  leather,  of  600  pages.    81  50. 

COLOMBAT  DE  L'ISERE  ON  THE  DISEASES 
OF  FEMALES,  and  on  the  special  Hygiene  of 
their  Sex.  Translated,  with  many  Notes  and  Ad- 
ditions, by  C.  D.  Meigs,  M.  D.  Second  edition, 
revised  and  improved.  In  one  large  volume,  oc- 
tavo, leather,  with  numerous  wood-cute.  pp.  720. 
83  50. 


CARSON  (JOSEPH),  M.  D., 

Professor  of  Materia  Medica  and  Pharmacy  in  the  University  of  Pennsylvania. 

SYNOPSIS  OF  THE  COURSE  OF  LECTURES  ON  MATERIA  MEDICA 

AND  PHARMACY,  delivered  in  the  University  of  Penns/lvania.    Second  and  revised  edi- 
tion.   In  one  very  neat  octavo  volume,  extra  cloth,  of  208  pages.    $1  50. 


CURLING    (T.    B.),    F.  R.S., 
Surgeon  to  the  London  Hospital,  President  of  the  Hunterian  Society,  &c. 

A  PRACTICAL  TREATISE  ON  DISEASES  OF  THE  TESTIS,  SPERMA- 
TIC CORD,  AND  SCROTUM.  Second  American,  from  the  second  and  enlarged  English  edi- 
tion.    In  one  handsome  octavo  volume,  extra  cloth,  with  numerous  illustrations,  pp.420.  82  00. 


AND    SCIENTIFIC    PUBLICATIONS. 


'J 


CHURCHILL  (FLEETWOOD),  M.  D.,  M.  R.  I.  A. 
ON  THE  THEORY  AND  PRACTICE  OF  MIDWIFERY.     A  new  American 

from  the  fourth  revised  and  enlarged  London  edition.  With  Notes  and  Additions,  by  D.  Francis 
Condie,  M.  D.,  author  of  a  "Practical  Treatise  on  the  Diseases  of  Children,"  dec.  With  194 
illustrations  In  one  very  handsome  octavo  volume,  leather,  of  nearly  700  large  pages.  $3  50. 
(Just  Issued.) 

This  work  has  been  so  long  an  established  favorite,  both  as  a  text-book  for  the  learner  and  as  a 
reliable  aid  in  consultation  for  the  practitioner,  that  in  presenting  a  new  edition  it  is  only  necessary 
to  call  attention  to  the  very  extended  improvements  which  it  has  received.  Having  had  the  benefit 
of  two  revisions  by  the  author  since  the  last  American  reprint,  it  has  been  materially  enlarged,  and 
Dr.  Churchill's  well-known  conscientious  industry  is  a  guarantee  that  every  portion  has  been  tho- 
roughly brought  up  with  the  latest  results  of  European  investigation  in  all  departments  of  the  sci- 
ence and  art  of  obstetrics.  The  recent  date  of  the  last  Dublin  edition  has  not  left  much  of  novelty 
for  the  American  editor  to  introduce,  but  he  has  endeavored  to  insert  whatever  has  since  appeared, 
together  with  such  matters  as  his  experience  has  shown  him  would  be  desirable  for  the  American 
student,  including  a  large  number  of  illustrations.  With  the  sanction  of  the  author  he  has  added 
in  the  form  of  an  appendix,  some  chapters  from  a  little  "Manual  for  Midwives  and  Nurses,"  re- 
cently issued  by  Dr.  Churchill,  believing  that  the  details  there  presented  can  hardly  fail  to  prove  of 
advantage  to  the  junior  practitioner.  The  result  of  all  these  additions  is  that  the  work  now  con- 
tains fully  one-half  more  matter  than  the  last  American  edition,  with  nearly  one-half  more  illus- 
trations, so  that  notwithstanding  the  use  of  a  smaller  type,  the  volume  contains  almost  two  hundred 
pages  more  than  before. 

No  effort  has  been  spared  to  secure  an  improvement  in  the  mechanical  execution  of  the  work 
equal  to  that  which  the  text  has  received,  and  the  volume  is  confidently  presented  as  one  of  the 
handsomest  that  has  thus  far  been  laid  before  the  American  profession;  while  the  very  low  price 
at  which  it  is  offered  should  secure  for  it  a  place  in  every  lecture-room  and  on  every  office  table. 


A  better  book  in  which  to  learn  these  important 
points  we  have  not  met  than  Dr.  Churchill's.  Every 
page  of  it  is  full  of  instruction;  the  opinion  of  all 
writers  of  authority  is  given  on  questions  of  diffi- 
culty, as  well  as  the  directions  and  advice  of  the 
learned  autuor  himself,  to  which  he  adds  the  result 
of  statistical  inquiry,  putting  statistics  in  their  pro 
per  place  and  giving  them  their  due  weight,  and  no 
more.  We  have  never  read  a  book  more  free  from 
professional  jealousy  than  Dr.  Churchill's.  It  ap- 
pears to  be  written  with  the  true  design  of  a  book  on 
medicine,  viz  :  to  give  all  that  is  known  on  the  sub- 
ject of  which  he  treats,  both  theoretically  and  prac- 
tically, and  to  advance  such  opinions  of  his  own  as 
he  believes  will  benefit  medical  science,  and  insure 
the  safety  of  the  patient.  We  have  said  enough  to 
convey  to  the  profession  that  this  book  of  Dr.  Chur- 
cnill's  is  admirably  suited  for  a  book  of  reference 
for  the  practitioner,  as  well  as  a  text-book  for  the 
student,  and  we  hope  it  may  be  extensively  pur- 
chased amongst  our  readers.  To  them  we  most 
strongly  recommend  it.  —  Dublin,  Medical  Press, 
June  20, 1860. 

To  bestow  praise  on  a  book  that  has  received  such 
marked  approbation  would  be  superfluous.  Weneed 
only  say,  therefore,  that  if  the  first  edition  was 
thought  worthy  of  a  favorable  reception  by  the 
medical  public,  we  can  confidently  affirm  that  this 
will  be  found  much  more  so.  The  lecturer,  the 
practitioner,  and  the  student,  may  all  have  recourse 
to  its  pages,  and  derive  from  their  perusal  much  in- 
terest and  instruction  in  everything  relating  to  theo- 
retical and  practical  midwifery. — Dublin  Quarterly 
Journal  of  Medical  Science. 

A  work  of  very  great  merit,  and  such  as  we  can 
confidently  recommend  to  the  study  of  every  obste- 
tric practitioner. — London  Medical  Gazette. 


This  is  certainly  the  most  perfect  system  extant. 
It  is  the  best  adapted  for  the  purposes  of  a  text- 
book, and  that  which  he  whose  necessities  confine 
him  to  one  book,  should  select  in  preference  to  all 
others.— Southern  Medical  and  Surgical  Journal. 

BY   THE   SAME  AUTHOR 


The  most  popular  work  on  midwifery  ever  issued 
rrom  the  American  press. — Charleston  Med.  Journal. 

Were  we  reduced  to  the  necessity  of  having  but 
me  work  on  midwifery,  and  permitted  to  choose, 
are  would  unhesitatingly  take  Churchill. — Western 
Med.  and  Surg.  Journal. 

It  is  impossible  to  conceive  a  more  useful  and 
elegant  manual  than  Dr.  Churchill's  Practice  of 
Midwifery. — Provincial  Medical  Journal. 

Certainly,  in  our  opinion,  the  very  best  work  on 
he  subject  which  exists. — N.  Y.  Annalist. 

No  work  holds  a  higher  position,  or  is  more  de- 
serving of  being  placed  in  the  hands  of  the  tyro, 
the  advanced  student,  or  the  practitioner. — Medical 
Examiner. 

Previous  editions,  under  the  editorial  supervision 
of  Prof.  R.  M.  Huston,  have  been  received  with 
marked  favor,  and  they  deserved  it;  but  this,  re- 
printed from  a  very  late  Dublin  edition,  carefully 
revised  and  brought  up  by  the  author  to  the  present 
time,  does  present  an  unusually  accurate  and  able 
exposition  of  every  important  particular  embraced 
in  the  department  of  midwifery.  #  *  The  clearness, 
directness,  and  precision  of  its  teachings,  together 
with  the  great  amount  of  statistical  research  which 
its  text  exhibits,  have  served  to  place  it  already  in 
the  foremost  ranlfof  works  in  this  department  of  re 
medial  science. — N.  O.  Med.  and  Surg.  Journal. 

In  our  opinion,  it  forms  one  o(  the  best  if  not  th 
very  best  text-book  and  epitome  of  obstetric  science 
which  we  at  present  possess  in  the  English  lan- 
guage.— Monthly  Journal  of  Medical  Science. 

The  clearness  and  precision  of  style  in  which  it  is 
written,  and  the  greatamountof  statistical  research 
which  it  contains,  have  served  to  place  it  in  the  first 
rank  of  works  in  this  departmentof  medical  science. 
— IV.  Y.  Journal  of  Medicine. 


Few  treatises  will  be  found  better  adapted  as  a 
text-book  for  the  student,  or  as  a  manual  for  the 
frequent  consultation  of  the  young  practitioner. — 
American  Medical  Journal. 

.     (Lately  Published.) 

ON  THE  DISEASES  OF  INFANTS  AND  CHILDREN.     Second  American 

Fdition  revised  and  enlarged  by  the  author.    Edited,  with  Notes,  by  W.  V.  Keating,  M.  D.    In 
JJ I  large  and [handsome  volume,  extra  cloth,  of  over  700  pages.    ■ 


00,  or  in  leather,  $3  25. 


In  nrenarine  this  work  a  second  time  for  the  American  profession,  the  author  has  spared  no 
Inhnr  in  p-ivini  it  a  very  thorough  revision,  introducing  several  new  chapters,  and  rewriting  others, 
while  Pverv  portion  of  the  volume  has  been  subjected  to  a  severe  scrutiny.  The  efforts  of  the 
r'rl>I„  editor  have  been  directed  to  supplying  such  information  relative  to  matters  peculiar 
t  th  a  ennntrv  as  might  have  escaped  the  attention  of  the  author,  and  the  whole  may,  there- 
to lnis  cou |  *  nounCed  one  of  the  most  complete  works  on  the  subject  accessible  to  the  Ame- 
lore,  oe  sa     j^  an  a[teration  in  tne  sjze  0f  the  page,  these  very  extensive  additions  have 

be?n  accommodated  without  unduly  increasing  the  size  of  the  work. 

BY  THE  SAME  AUTHOR. 

„qoAyg  ON  THE  PUERPERAL  FEVER,  AND  OTHER  DISEASES  PE- 

rMTT  TAR  TO  WOMEN.    Selected  from  the  writings  of  British  Authors  previous  to  the  close  of 
'Eighteenth  Century.    In  one  neat  octavo  volume,  extra  cloth,  of  about  450  pages.    $2  50. 


10  BLANCHARD    &    LEA'S    MEDICAL 

CHURCHILL  (FLEETWOOD),    M .  D.,  M .  R.  I .  A.,    Sec. 
ON  THE  DISEASES  OF  WOMEN;  including  those  of  Pregnancy  and  Child- 
bed.   A  new  American  edition,  revised  by  the  Author.    With  Notes  and  Additions,  by  D   Fran- 
cis Condie,  M.D.,  author  ot  "A  Practical  Treatise  on  the  Diseases  of  Children."     With  nume- 
rous illustrations.    In  one  large  and  handsome  octavo  volume,  leather,  of  7r5S  pages.    $3  00. 
This  edition  of  Dr.  Churchill's  very  popular  treatise  may  almost  be  termed  a  new  work,  so 
thoroughly  has  he  revised  it  in  every  portion.     It  will  be  found  greatly  enlarged,  and  completely 
brought  up  to  the  most  recent  condition  ot  the  subject,  while  the  very  handsome  series  of  illustra- 
tions introduced,  representing  such  pathological  conditions  as  can  be  accurately  portrayed,  pn 
a  novel  feature,  and  afford  valuable  assistance  to  the  young  practitioner.     Such  additions  as  ap- 
peared desirable  for  the  American  student  have  been   made  by  the  editor,  Dr.  Condie,  while  a 
marked  improvement  in  the  mechanical  execution  keeps  pace  with  the  advance  in  all  other  respects 
which  the  volume  has  undergone,  while  the  price  has  been  kept  at  the  former  very  moderate  rate. 
It  comprises,  unquestionably,  one  of  the  most  ex-  !  extent  that  Dr.  Churchill  does.     His,  indeed,  is  the 
act  and  comprehensive  expositions  of  the  present    only  thorough  treatise  we  know  of"  on  the  subject; 
stateof  medical  knowledge  in  respect  to  the  diseases    and  it  may  be  commended  to  practitioners  and  stu- 
of  women  that  has  yet  been  published. — Am.  Journ.     dents  as  a  masterpiece  in  its  particular  department. 
Med.  Sciences.  — Tht  Western  Journal  of  Medicine  and  Surgery. 

This  work  is  the  most  reliable  which  we  possess  \  As  a  comprehensive  manual  for  students,  or  a 
on  this  subject;  and  is  deservedly  popular  with  the  work  of  reference  for  practitioners,  it  surpasses  any 
profession.— Charleston  Med.  Journal,  July,  1857.        other  that  has  ever  issued  on  the  same  subject  from 

We  know  of  no  author  who  deserves  that  appro-     the  British  press.— Dublin  Quart.  Journal. 
bation,  on  "the  diseases  of  females,"  to  the  same 


DICKSON   (S.    H.),    M.  D., 
Professor  of  Practice  of  Medicine  in  the  Jefferson  Medical  College,  Philadelphia. 

ELEMENTS  OF  MEDICINE ;  a  Compendious  View  of  Pathology  and  Thera- 
peutics, or  the  History  and  Treatment  of  Diseases.  Second  edition,  revised.  In  one  large  and 
handsome  octavo  volume   ol  750  pages,  leather.     $3  75.     (Just  Issued.) 

The  steady  demand  which  has  so  soon  exhausted  the  first  edition  of  this  work,  sufficiently  shows 
that  the  author  was  not  mistaken  in  supposing  that  a  volume  of  this  character  was  needed — an 
elementary  manual  of  practice,  which  should  present  the  leading  principles  of  medicine  with  the 
practical  results,  in  a  condensed  and  perspicuous  manner.  Disencumbered  of  unnecessary  detail 
and  fruitless  speculations,  it  embodies  what  is  most  requisite  for  the  student  to  learn,  and  at  the 
same  time  what  the  active  practitioner  wants  when  obliged,  in  the  daily  calls  of  his  profession,  to 
refresh  his  memory  on  special  points.  The  clear  and  attractive  style  of  the  author  renders  the 
whole  easy  of  comprehension,  while  his  long  experience  gives  to  his  teachings  an  authority  every- 
where acknowledged.  Few  physicians,  indeed,  have  had  wider  opportunities  for  observation  and 
experience,  and  few,  perhaps,  have  used  them  to  better  purpose.  As  the  result  of  a  long  life  de- 
voted to  study  and  practice,  the  present  edition,  revised  and  brought  up  to  the  date  of  publication, 
will  doubtless  maintain  the  reputation  already  acquired  as  a  condensed  and  convenient  American 
text-book  on  the  Practice  of  Medicine. 


DRUITT   (ROBERT),   M.R.  C.S.,   Sec. 
THE  PRINCIPLES  AND  PRACTICE  OF  MODERN  SURGERY.    A  new 

and  revised  American  from  the  eighth  enlarged  and  improved  London  edition.     Illustrated  with 

four  hundred  and  thirty-two  wood-etiffravings.     In  one  very  handsomely  printed  octavo  volume, 

leather,  of  nearly  700  large  pages.     $3  50.     (Just  Issued.) 

A  work  which  like  Druitt's  Surgery  has  for  so  many  years  maintained  the  position  of  a  lead- 
ing favorite  with  all  classes  of  the  profession,  needs  no  special  recommendation  to  attract  attention 
to  a  revised  edition.  It  is  only  necessary  to  state  that  the  author  has  spared  no  pains  to  keep  the 
work  up  to  its  well  earned  reputaiion  of  presenting  in  a  small  and  convenient  compass  the  latest 
condition  of  every  department  of  surgery,  considered  both  as  a  science  and  as  an  art;  and  that  the 
services  of  a  competent  American  editor  have  been  employed  to  introduce  whatever  novelties  may 
have  escaped  the  auihor's  attention,  or  may  prove  of  service  to  the  American  practitioner.  As 
several  editions  have  appeared  in  London  since  the  issue  of  the  last  American  reprint,  the  volume 
has  had  the  benefit  of  repeated  revisions  by  the  auihor,  resulting  in  a  very  thorough  alteration  and 
improvement.  The  extent  of  these  additions  may  be  estimated  from  the  fact  that  it  now  contains 
about  one-third  more  matter  than  the  previous  American  edition,  and  that  notwithstanding  the 
adoption  of  a  smaller  type,  the  pages  have  been  increased  by  about  one  hundred,  while  nearly  two 
hundred  and  fifty  wood-cuts  have  been  added  to  the  former  list  of  illustrations. 

A  marked  improvement  will  also  be  perceived  in  the  mechanical  and  artislical  execution  of  the 
work,  which,  printed  in  the  best  style,  on  new  t\  pe,  and  fine  paper,  leaves  little  to  be  desired  as 
regards  external  finish;  while  at  the  very  low  price  affixed  it  will  be  found  one  of  the  cheapest 
volumes  accessible  to  the  profession. 

Th is  popular  volume,  now  a  most  comprehensive  nothing  of  real  practical  importance  has  been  omit- 
work  on  surgery,  has  undergone  many  corrections,  ted  ;  it  presents  a  faithful  epitome  of  everything  re- 
improvements,  and  additions,  and  the  principles  aud  luting  t  >  surgery  up  to  the  present  hour.  It  is  de- 
the  practice  of  the  art  have  been  brought  down  to  :  servedly  a  popular  manual,  both  with  the  student 
the  latest  record  and  observation.  Of  the  operations  and  practitioner. — London  Lancet,  Nov.  19,  1859. 
in  surgtryii  is  impossible  to  speak  too  highly.     The        .,.,...,..  j 

descriptions  are  so  clear  and  concise,  and  the  illus-  !  *n  closing  this  brief  notice,  we  recommend  as  cor- 
trations  so  accurate  and  numerous,  that  the  student  dially  as  ever  this  most  useful  and  comprehensive 
can  have  no  difficulty,  with  instrument  in  hand,  and  hand-book.  It  must  prove  a  vast  assistance,  not 
book  by  his  side,  over  the  dead  body,  in  obtaining  onlV  t0,he  »tudent  of  surgery,  but  also  to  the  busy 
a  proper  knowledge  and  sufficient  tact  in  this  much  '  practitioner  who  may  not  have  the  leisure  to  devote 
neglected  department  of  medical  education—British  himself  to  the  study  of  more  lengthy  yournes— 
and  Foreign  Mtdico-Chirurg.  Review,  Jan.  I960.         London  Med.  Times  and  Gazette,  Oct.  22,  1859. 

In  the  present  edition  the  author  has  entirely  re-  '  In  a  word,  this  eighth  edition  of  Dr  Druitt's 
written  many  of  the  chapters,  and  has  incorporated  Manual  of  Surgery  is  all  that  the  surgical  student 
the  various  improvements  and  additions  in  modern  or  practitioner  could  desire.  —  Dublin  Quarterly 
■urgery.    On  carefully  going  over  it,  we  find  that    Journal  of  Med.  Sciences,  .Nov.  1859. 
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DALTON,  JR.  (J.   C),   M.   D. 

Professor  of  Physiology  in  the  College  of  Physicians,  New  York. 

A  TREATISE  ON  HUMAN  PHYSIOLOGY,  designed  for  the  use  of  Students 

and  Practitioners  of  Medicine.     Second  edition,  revised  and  enlarged,  with  two  hundred  and 

seventy-one  illustrations  on  wood.     In  one  very  beautiful  octavo  volume,  of  700  pages,  extra 

cloth,  $4  00 ;  leather,  raised  bands,  $4  50.     (Just  Issued,  1861.) 

The  general  favor  which  has  so  soon  exhausted  an  edition  of  this  work  has  afforded  the  author 
an  opportunity  in  its  revision  of  supplying  the  deficiencies  which  existed  in  the  former  volume. 
This  has  caused  the  insertion  of  two  new  chapters — one  on  the  Special  Senses,  the  other  on  Im- 
bibition, Exhalation,  and  the  Functions  of  the  Lymphatic  System — besides  numerous  additions  of 
smaller  amount  scattered  through  the  work,  and  a  general  revision  designed  to  bring  it  thoroughly 
up  to  the  present  condition  of  the  science  with  regard  to  all  points  which  may  be  considered  as 
definitely  settled.  A  number  of  new  illustrations  has  been  introduced,  and  the  Work,  it  is  hoped, 
in  its  improved  form,  may  continue  to  command  the  confidence  of  those  for  whose  use  it  is  in- 
tended. 

It  will  be  seen,  therefore,  that  Dr.  Dalton's  best  own  original  views  and  experiments,  together  with 
efforts  have  been  directed  towards  perfecting  his  a  desire  to  supply  what  be  considered  some  deficien- 
work.  The  additions  are  marked  by  the  same  fea-  i  cies  in  the  first  edition,  have  already  made  the  pre- 
tures  which  characterize  the  remainder  of  the  vol-  ,  sent  one  a  necessity,  and  it  will  no  doabt  be  even 
ume,  and  render  it  by  far  the  most  desirable  text-  more  eagerly  sought  for  than  the  first.  That  it  is 
book  on  physiology  to  place  in  the  hands  of  the  not  merely  a  reprint,  will  be  seen  from  the  author's 
student  which,  so  far  as  we  are  aware,  exists  in  statemtntof  the  following  principal  additions  and 
the  English  language,  or  perhaps  in  any  other.  We  alterations  which  he  has  made.  The  present,  like 
therefore  have  no  hesitation  in  recommending  Dr.  |  the  first  edition,  is  printed  in  the  highest  style  of  the 
Dalton's  hook  for  the  classes  for  which  it  is  intend-  printer's  art,  and  the  illustrations  are  truly  admira- 
ed,  satisfied  as  we  are  that  it  is  better  acapted  to  :  ble  tor  their  clearness  in  expressing  exactly  what 
their  use  than  any  other  work  of  the  kind  to  which  t  their  author  intended.— Boston  Medical  and  Surgi- 
they  have  access. — American  Journal  of  the  Med.  cal  Journal,  March  28,  1861. 
Sciences,  April,  1861.  ':  .  .„     ■  -.,      ... 

j      It  is  unnecessary  to  give  a  detail  of  the  additions; 

It  is,  therefore,  no  disparagement  to  the  many  suffice  it  to  say,  that  they  are  numerous  and  import- 
books  upon  physiology,  most  excellent  in  their  day,  ant,  and  such  as  will  render  the  worn  still  more 
to  say  that  Dalton's  is  the  only  one  that  gives  us  the  '  valuable  and  acceptable  to  the  profession  as  a  learn- 
science  as  it  was  known  to  the  best  philosophers  ed  and  original  treatise  on  this  all-important  branch 
throughout  the  world,  at  the  beginning  of  the  cur-  '  of  medicine.  All  that  was  said  in  commendation 
rent  year.  It  states  in  comprehensive  but  concise  of  the  getting  up  of  the  first  edition,  and  the  superior 
diction,  the  facts  established  by  experiment,  or  !  style  of  the  illustrations,  apply  with  equal  force  to 
other  method  of  demonstration,  and  details,  in  an  this.  No  better  work  on  physiology  can  be  placed 
understandable  manner,  how  it  is  done,  but  abstains  j  in  the  hand  of  the  student. — St.  Louis  Medical  and 
from  the  discussion  of  unsettled  or  theoretical  points.  .  Surgical  Journal,  May,  1661. 

Herein  it  is  unique  ;  and  these  characteristics  ren  These  additions,  while  tesiifying  to  the  learning 
dent  a  text-book  without  a  rival,  for  those  who  |  and  industry  of  the  author,  render  the  book  exceed- 
desire  to  study  physiological  science  as  it  is  known  i  ingly  usefui  as  the  most  complete  expose  of  a  sci- 
to  its  most  successful  cultivators.  And  it  is  physi-  enee;  of  which  Dr.  Dalton  is  doubtless  the  ablest 
ology  thus  presented  that  lies  at  the  foundation  of  representative  on  this  side  of  the  Atlantic— New 
correct  pathological  knowledge ;  and  this  in  turn  is  Orleans  Med.  Times,  May,  1861. 
the  basis  of  rational  therapeutics ;  so  that  path  Mo-  j      ,  ,     ....         ■.  ...    ,  ,,  ,  , 

gy,  in  fact,  becomes  of  prime  importance  in  the  .  A  second  edition  of  this  deservedly  popular  work 
proper  discharge  of  our  everyday  practical  duties.  I  having  been  called  for  in  the  short  space  of  two 
-Cincinnati  lancet,  May,  1861.  '  years,  the  author  has  supplied  deficiencies,  which 

'        "  existed  in  the  former  volume,  and  has  thus  more 

Dr.  Dalton  needs  no  word  of  praise  from  us.  He  j  completely  fulfilled  his  design  of  presenting  to  the 
is  universally  recognized  as  among  the  first,  if  not  |  profession  a  reliable  and  precise  text- book,  and  one 
the  very  first,  of  American  physiologists  now  living,  j  which  we  consider  the  best  outline  on  the  subject 
The  first  edition  of  his  admirable  work  appeared  but  |  of  which  it  treats,  in  any  language.— JV.  American 
two  years  since,  and  the  advance  of  science,  his    Medico- Chirurg.  Review,  May,  1661. 


DUNGLISON,    FORBES,   TWEEDIE,   AND   CONOLLY. 
THE  CYCLOPAEDIA  OF  PRACTICAL  MEDICINE:  comprising  Treatises  on 

the  Nature  and  Treatment  of  Diseases,  Materia  Medica,  and  Therapeutics,  Diseases  of  Women 
and  Children,  Medical  Jurisprudence,  &c.  <fcc.     In  four  large  super-royal  octavo  volumes,  of 
3254  double-columned  pages,  strongly  and  handsomely  bound,  with  raised  bands.    $12  00. 
***  This  work  contains  no  less  than  four  hundred  and  eighteen  distinct  treatises,  contributed  by 

eixty-eight  distinguished  physicians,  rendering  it  a  complete  library  of  reference  for  the  country 

practitioner. 


The  most  complete  work  on  Practical  Medicine 
extant;  or,  at  least,  in  our  language.— Buffalo 
Medical  and  Surgical  Journal. 

For  reference,  it  is  above  all  price  to  every  prac- 
titioner.—  Western  Lancet. 

One  of  the  most  valuable  medical  publications  of 
the  day— as  a  work  of  reference  it  is  invaluable.— 
Western  Journal  oj  Medicine  and  Surgery. 

It  has  been  to  us,  both  as  learner  and  teacher,  a 
work  for  ready  and  frequent  reference,  one  in  which 


The  editors  are  practitioners  of  established  repu- 
tation, and  the  list  of  contributors  embraces  many 
of  the  most  eminent  professors  and  teachers  of  Lon- 
don, Edinburgh,  Dublin,  and  Glasgow.  It  is,  in- 
deed, the  great  merit  oi  this  work  that  the  principal 
articles  have  been  furnished  by  practitioners  who 
have  not  only  devoted  especial  attention  to  the  dis- 
eases about  which  the)  have  written,  but  have 
also  enjoyed  opportunitiet  for  an  extensive  practi- 
cal acquaintance  with  them  and  whose  reputation 
carries  the  assurance  of  their  competency  justly  to 
appreciate  the  opinions  ot  others,  while  it  stamps 


SEnfflrSffi:  the "most  j  Kwu doctrines .wit*  high  and  just  authority  - 
Advantageous  light-Medical  Examiner.  I  American  Medical  Journal. 

DEWEES'S  COMPREHENSIVE   SYSTEM   OF 

wmWIFERY.     Illustrated  by  occasional  cases 

and I  many  engravings.     Twelfth  edition,  with  the 

7.  ?r*«  last  improvements  and   corrections      In 

oneoctavovolume,extracloth.of600pages.»320. 

DEWEES'S  TREATISE  ON   THE  PHYSICAL 


AND  MEDICAL  TREATMENT  OF   CHILD 
REN.    The  last  edition.    In  one  volume,  octavo, 
extra  cloth,  518  pages.     «2  80 
DEWEES'S   TREATISE   ON    THE   DISEASES 
OF  FEMALES.    Tenth  edition.     In  one  volume, 
octavo  extra  cloth,  53*2  pages,  with  plates.  S3  00 
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DUNGLISON    (ROBLEY),    M.D., 

Professor  of  Institutes  of  Medicine  in  the  Jefferson  Medical  College,  Philadelphia. 

NEW  AND  ENLARGED  EDITION. 

MEDICAL  LEXICON;   a  Dictionary  of  Medical  Science,  containing  a  concise 

Explanation  of  the  various  Subjects  and  Terms  of  Anatomy,  Physiology,  Pathology,  Hygiene, 
Therapeutics.  Pharmacology',  Pharmacy,  Surgery,  Obstetrics,  Medical  Jurisprudence,  Dentistry, 
&rc.  Notices  of  Climate  and  of  Mineral  Waters;  Formulae  for  Officinal,  Empirical,  and  Dietetic 
Preparations,  &c.  With  French  and  other  Synonymes.  Revised  and  very  greatly  enlarged. 
In  one  very  large  and  handsome  octavo  volume,  of  992  double-columned  pages,  in  small  type; 
strongly  bound  in  leather,  with  raised  bands.     Price  $4  00. 

Especial  care  has  been  devoted  in  the  preparation  of  this  edition  to  render  it  in  every  respect 
worthy  a  continuance  of  the  very  remarkable  favor  which  it  has  hitherto  enjoyed.  The  rapid 
sale  of  Fifteen  large  editions,  and  the  constantly  increasing  demand,  show  that  it  is  regarded  by 
the  profession  as  the  standard  authority.  Stimulated  by  this  fact,  the  author  has  endeavored  in  the 
present  revision  to  introduce  whatever  might  be  necessary  <<  to  make  it  a  satisfactory  and  desira- 
ble— if  not  indispensable — lexicon,  in  which  the  student  may  search  without  disappointment  for 
every  term  that  has  been  legitimated  in  the  nomenclature  of  the  science."  To  accomplish  thi-. 
large  additions  have  been  found  requisite,  and  the  extent  of  the  author's  labors  may  be  estimated 
from  the  fact  that  about  Six  Thousand  subjects  and  terms  have  been  introduced  throughout,  ren- 
dering the  whole  number  of  definitions  about  Sixty  Thousand,  to  accommodate  which,  the  num- 
ber of  pages  has  been  increased  by  nearly  a  hundred,  notwithstanding  an  enlargement  in  the  size 
of  thepaere.  The  medical  press,  both  in  this  country  and  in  England,  has  pronounced  the  work  in- 
dispensable to  all  medical  students  and  practitioners,  and  the  present  improved  edition  will  not  lose 
that  enviable  reputation. 

The  publishers  have  endeavored  to  render  the  mechanical  execution  worthy  of  a  volume  of  such 
universal  use  in  daily  reference.  The  greatest  care  hns  been  exercised  to  obtain  the  typographical 
accuracy  so  necessary  in  a  work  of  the  kind.  By  the  small  but  exceedingly  clear  type  employed, 
an  immense  amount  of  matter  is  condensed  in  its  thousand  ample  pages,  while  the  binding  will  be 
found  strong  and  durable.  With  all  these  improvements  and  enlargements,  the  price  has  been  kept 
at  the  former  very  moderate  rate,  placing  it  within  the  reach  of  all. 


This  work,  the  appearance  of  the  fifteenth  edition 
of  which,  it  has  betome  our  duty  and  pleasure  to 
announce,  is  perhaps  the  most  stupendous  monument 
of  labor  and  erudition  in  medical  literature.  One 
■would  hardly  suppose  after  constant  use  of  the  pre- 
ceding editions,  where  we  have  never  failed  to  find 
a  sufficiently  full  explanation  of  ever}  medical  term, 
that  in  this  edition  "about  six  thousand  subjects 
and  terms  have  been  added,"  with  a  careful  revision 
and  correction  of  the  entire  work.  It  is  only  neces- 
sary to  announce  the  advent  of  this  edition  to  make 
it  occupy  the  place  of  the  preceding  one  on  the  table 
of  every  medical  man,  as  it  is  withoutdoubt  the  best 
and  most  comprehensive  work  of  the  kind  which  has 
ever  appeared. — Buffalo  Med.Journ.,  Jan.  1858. 

The  work  is  a  monument  of  patient  research, 
skilful  judgment,  and  vast  physical  labor,  that  will 
perpetuate  the  name  of  the  author  more  effectually 
than  any  possible  device  of  stone  or  metal.  Dr. 
Dunglison  deserves  the  thanks  not  only  of  the  Ame- 
rican profession,  but  of  the  whole  medical  world. — 
North  Am.  Medico-Chir.  Review,  Jan.  1858. 

A  Medical  Dictionary  better  adapted  for  the  wants 
of  the  profession  than  any  other  with  which  we  are 
acquainted,  and  of  a  character  which  places  it  far 
above  comparison  and  competition. — Am.  Journ. 
Med.  Sciences,  Jan.  1858. 

We  need  only  say,  that  the  addition  of  6,000  new 
terms,  with  their  accompanying  definitions,  may  be 
said  to  constitute  a  new  work,  by  itself.  We  have 
examined  the  Dictionary  attentively,  and  are  most 
happy  to  pronounce  it.  unrivalled  of  its  kind.  The 
erudition  displayed,  and  the  extraordinary  industry 
which  must  have  been  demanded,  in  its  preparation 
and  perfection,  redound  to  the  lasting  credit  of  its 
author,  and  have  furnished  us  with  a  volume  indis- 
pensable at  the  present  day,  to  all  who  would  find 
themselves  au  niveau  with  the  highest  standards  of 
medical  information. — Boston  Medical  and  Surgical 
Journal,  Dec.  31,  1857. 

Good  lexicons  and  encyclopedic  works  generally, 
are  the  most  labor-saving  contrivances  which  lite- 
rary men  enjoy  ;  and  the  labor  which  is  required  to 
produce  them  in  the  perfect  manner  of  this  example 
is  something  appalling  to  contemplate.    The  author 


tells  us  in  his  preface  that  he  has  added  about  six 
thousand  terms  and  subjects  to  this  edition,  which, 
before,  was  considered  universally  as  the  best  work 
of  the  kind  in  any  language. — Silliman's  Journal, 
March,  1858. 

He  has  razed  his  gigantic  stmcture  to  the  founda- 
tions, and  remodelled  and  reconstructed  the  entire 
pile.  No  less  than  six  thousand  additional  subjects 
and  terms  are  illustrated  and  analyzed  in  this  new 
edition,  swelling  the  grand  aggregate  to  beyond 
sixty  thousand  !  Thus  is  placed  before  the  profes- 
sion a  complete  and  thorough  exponent  of  medical 
terminology,  without  rival  or  possibility  of  rivalry. 
— Nashville  Journ.  of  Med.  and  Surg.,  Jan.  1858. 

It  is  universally  acknowledged,  we  believe,  that 
this  work  is  incomparably  the  best  and  most  com- 
plete Medical  Lexicon  in  the  English  language. 
The  amount  of  labor  which  the  distinguished  author 
has  bestowed  upon  it  is  truly  wonderful,  and  the 
learning  and  research  displayed  in  its  preparation 
are  equally  remarkable.  Comment  and  commenda- 
tion are  unnecessary,  as  no  one  at  the  present  day 
thinks  of  purchasing  any  other  Medical  Dictionary 
than  this.— St.  Louis  Med.  and  Surg.  Journ.,  Jan. 
1858. 

It  is  the  foundation  stone  of  a  good  medical  libra- 
ry, and  should  always  be  included  in  the  first  list  of 
books  purchased  by  the  medical  student.— Am.  Mtd. 
Monthly,  Jan.  1858. 

A  very  perfect  work  of  the  kind,  undoubtedly  the 
most  perfect  in  the  English  language. — Med.  and 
Surg.  Reporter,  Jan.  1858. 

It  is  now  emphatically  the  Medical  Dictionary  of 
the  English  language,  and  for  it  there  is  no  substi- 
tute.—JV.  H.  Med.  Journ.,  Jan.  1858. 

It  is  scarcely  necessary  to  remark  that  any  medi- 
cal library  wanting  a  copy  of  Dunglison's  Lexicon 
must  be  imperfect. — Cin.  Lancet,  Jan.  1858. 

We  have  ever  considered  it  the  bestauthority  pub- 
lished, and  the  present  edition  we  may  safely  say  has 
no  equal  in  the  world. — Peninsular  Med.  Journal, 
Jan.  1858. 

The  most  complete  authority  on  the  subject  to  be 
foundin  any  language. —  Va.  Med.  Journal,  Feb.  '58. 


BY    THE   SAME   AUTHOR. 


THE  PRACTICE  OF  MEDICINE.    A  Treatise  on  Special  Pathology  and  The- 
rapeutics.   Third  Edition.    In  two  large  octavo  volumes,  leather,  of  1,500  pages.    $6  25. 
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DUNGLISON    (ROBLEY),    M.D., 

Professor  of  Institutes  of  Medicine  in  the  Jefferson  Medical  College,  Philadelphia. 

HUMAN  PHYSIOLOGY.  Eighth  edition.  Thoroughly  revised  and  exten- 
sively modified  and  enlarged,  with  five  hundred  and  thirtv-two  illustrations.  In  two  large  and 
handsomely  printed  octavo  volumes,  leather,  of  about  1500'pages.     $7  00. 

In  revising  this  work  for  its  eighth  appearance,  the  author  ha*  spared  no  labor  to  render  it  worthy 
a  continuance  of  the  very  great  favor  which  has  been  extended  to  it  by  the  profession.  The  whole 
contents  have  been  rearranged,  and  to  a  great  extent  remodelled  ;  the  investigations  which  of  late 
years  have  been  so  numerous  and  so  important,  have  been  carefully  examined  and  incorporated, 
and  the  work  in  every  respect  has  been  brought  up  to  a  level  with  the  present  state  of  the  subject. 
The  object  of  the  author  has  been  to  render  it  a  concise  but  comprehensive  treatise,  containing  the 
whole  body  of  physiological  science,  to  which  the  student  and  man  of  science  can  at  all  times  refer 
with  the  certainty  of  finding  whatever  they  are  in  search  of,  fully  presented  in  all  its  aspects;  and 
on  no  former  edition  has  the  author  bestowed  more  labor  to  secure  this  result. 

The  best  work  of  the  kind  in  the  English  lan- 
guage.— Silliman's  Journal. 

The  present  edition  the  author  has  made  a  pcifcct 
mirror  of  the  science  as  it  is  at  the  present  hour. 
As  a  work  upon  physiology  proper,  the  science  of 
the  functions  performed  by  the  body,  the  student  will 
find  it  all  he  wishes. — Nashville  Journ.  of  Med. 

That  he  has  succeeded,  most  admirably  succeeded 
in  his  purpose,  is  apparent  from  the  appearance  of 
an  eighth  edition.  It  is  now  the  great  encyclopaedia 
on  the  subject,  and  worthy  of  a  place  in  every  phy- 
sician's library. — Western  Lancet. 


We  believe  that  it  can  truly  be  said,  no  more  com- 
plete repertory  of  facts  upon  the  subject  treated, 
can  anywhere  be  found.  The  author  has,  moreover, 
that  enviable  tact  at  description  and  that  facility 
and  ease  of  expression  which  render  him  peculiarly 
acceptable  to  the  casual,  or  the  studious  reader. 
This  faculty,  so  requisite  in  setting  forth  many 
graver  and  less  attractive  subjects,  lends  additional 
charms  to  one  always  fascinating. — Boston  Med. 
and  Surg.  Journal. 

The  most  complete  and  satisfactory  system  of 
Physiology  in  the  English  language. — Amer.Med. 
Journal. 


BY  the  same  author.     (A  new  edition.) 

GENERAL    THERAPEUTICS    AND    MATERIA  MEDICA;   adapted  for  a 

Medical  Text-book.  With  Indexes  of  Remedies  and  of  Diseases  and  their  Remedies.  Sixth 
Edition,  revised  and  improved.  With  one  hundred  and  ninety-three  illustrations.  In  two  large 
and  handsomely  printed  octavo  vols.,  leather,  of  about  1100  pages.    $6  00. 


In  announcing  a  new  edition  of  Dr.  Dunglison's 
General  Therapeutics  and  Materia  Medica,  we  have 
no  words  of  commendation  to  bestow  upon  a  work 
whose  merits  have  been  heretofore  so  often  and  so 
justly  extolled.  It  must  not  be  supposed,  however, 
that  the  present  is  a  mere  reprint  of  the  previous 
edition:  the  character  of  the  author  for  laborious 
research,  judicious  analysis,  and  clearness  of  ex- 
pression, is  fully  sustained  by  the  numerous  addi- 
tions he  has  made  to  the  work,  and  the  careful  re- 
vision to  which  he  has  subjected  the  whole. — N.  A. 
Medico-Chir.  Review,  Jan.  1858. 


The  work  will,  we  have  little  doubt,  be  bought 
and  read  by  the  majority  of  medical  students:  its 
size,  arrangement,  and  reliability  recommend  it  to 
all;  no  one,  we  venture  to  predict,  will  study  it 
without  profit,  and  there  are  few  to  whom  it  will 
not  be  in  some  measure  useful  as  a  work  of  refer- 
ence. The  young  practitioner,  more  especially,  will 
find  the  copious  indexes  appendtd  to  this  ediiion  of 
great  assistance  in  the  selt'Ction  and  preparation  of 
suitable  formulae. — Charleston  Med.  Journ.  and  Re- 
view, Jan.  1858. 


BY  the  same  author.     (A  new  Edition.) 

NEW  REMEDIES,  WITH  FORMULAE  FOR  THEIR  PREPARATION  AND 

ADMINISTRATION.     Seventh  edition,  with  extensive  Additions.    In  one  very  large  octavo 
volume,  leather,  of  770  pages.     $3  75. 

Another  edition  of  the  "New  Remedies"  having  been  called  for,  the  author  has  endeavored  to 
add  everything  of  moment  that  has  appeared  since  the  publication  of  the  last  edition. 

The  articles  treated  of  in  the  former  editions  will  be  found  to  have  undergone  considerable  ex- 
pansion in  this,  in  order  that  the  author  might  be  enabled  to  introduce,  as  far  as  practicable,  the 
results  of  the  subsequent  experience  of  others,  as  well  as  of  his  own  observation  and  reflection  ; 
and  to  make  the  work  still  more  deserving  of  the  extended  circulation  with  which  the  preceding 
editions  have  been  favored  by  the  profession.  By  an  enlargement  of  the  page,  the  numerous  addi- 
tions have  been  incorporated  without  greatly  increasing  the  bulk  of  the  volume. — Preface. 

One  of  the  most  useful  of  the  author's  works. —  I      The  great  learning  of  the  author,  and  his  remark- 

Southern  Medical  and  Surgical  Journal.  able  industry  in  pushing  his   researches  into  every 

j          <-.,i    trninmo    ahnnlH    hp  source  whence  information  is  derivable,  have  enabled 

This   elaborate    and    useful    volume    shod    b  Mj>  to  throw  t       ther  an  exten8ive  mass  of  facts 

found  m  every  medical  library,  f°r  a*  a  D0.°* ." '  re  and   statements,  accompanied  by  full  reference  to 

ference,  for  physioans,  it  is   ™s"rV*Y™JJ*?JT  authorities;  which  last  feature  renders  the  work 

other  work  in  existence,  and  the  doub  e  index  tor  ticall    Valuable  to  investigators  who  desire  to 

diseases  and  for  remedies,  will  be  touna  greatly  to  £xaminetneoriginal  papers.— The  American  Journal 

enhance  its  value.-iVeto  York  Med.  Gazette.  Pharmacy. 


ELLIS  (BENJAMIN),  M.D. 
THE    MEDICAL   FORMULARY :   being  a  Collection  of  Prescriptions,  derived 

±y-  ,  wrjtinss  and  practice  of  many  of  the  most  eminent  physicians  of  America  and  Europe. 
!lom  hr  with  the  usual  Dietetic  Preparations  and  Antidotes  for  Poisons.  To  which  is  added 
Together  w  ^  Endermic  use  of  Medicines,  and  on  the  use  of  Ether  and  Chloroform.     The 

an  API*3",  '  „  nie(\  wjth  a  few  brief  Pharmaceutic  and  Medical  Observations.  Eleventh  editioi  , 
whole  fc;c"mPach  extended  by  Robert  P.  Thomas,  M.  D.,  Professor  ot  Materia  Medica  m  the 
Badelphia  College  ot  Pharmacy.     (Preparing.) 


M 


BLANCHARD    &    LEA'S    MEDICAL 


ERICHSEN    (JOHN), 

Professor  of  Surgery  in  University  College,  London,  Ac. 

THE  SCIENCE  AND  ART  OP  SURGERY;  being  a  Treatise  on  Surgical 

Inji-ries,  Diseases,  and  Operations.    New  and  improved  American,  from  the  second  enlarged 

and  carefully  revised  London  edition.     Illustrated  with  over  four  hundred  engravings  on  wood. 

In   one  large  and   handsome  octavo  volume,  of  one  thousand  closely  printed  pages,  leather, 

raised  bands.     $4  50.     (Just  Issued.) 

The  very  distinguished  favor  with  which  this  work  has  been  received  on  both  sides  of  the  Atlan- 
tic has  stimulated  the  author  to  render  it  even  more  worthy  of  the  position  which  it  has  so  rapidly 
attained  a<  a  standard  authority.  Every  portion  has  been  carefully  revised,  numerous  additions 
have  been  made,  and  the  most  watchful  care  has  been  exercised  to  render  it  a  complete  exponent 
of  the  most  advanced  condition  of  surgical  science.  In  this  manner  the  work  has  been  enlarged  by 
about  a  hundred  pages,  while  the  series  of  engravings  has  been  increased  by  more  than  a  hundred, 
rendering  it  one  of  the  most  thoroughly  illustrated  volumes  before  the  profession.  The  additions  0J 
the  author  having  rendered  unnecessary  most  of  the  notes  of  the  former  American  editor,  but  little 
ha-  been  added  in  this  country;  some  few  notes  and  occasional  illustrations  have,  however,  been 
introduced  to  elucidate  American  modes  of  practice. 

I;  is.  in  our  bumble  judgment   decidedly  the  best  ,  step  of  the  operation,  and  not  deserting  him  until  the 
oook  of  the  kind  in  the  English  language     Strange    final  issue  of  the  ease  is  decided  — Scthoscoye. 
thai  just  such  books  are  noioftener  produced  by  pub  Embracing,  as  will  be  perceived,  Die  whole  snrgl- 

lie   leachere  of  surgery  in  tins  country  and  Great  |  ca]  domain,  and  each  division  of  itself  almost  com- 
Britain      Indeed,  it  is  a  matterof great  astonishment.  |  p|ete  an(j  perfect, each  chaplerfull  and  explicit,  each 


but  no  less  true  than  astonishing,  that  ol  the  miiuy 
works  on  surgery  republished  in  this  country  within 
the  last  fifteen  or  twenty  years  as  text-books  for 
medical  students,  this  if  the  only  on>  I  hat  even  ap- 
proximates to  the  fulfilment  of  the  peculiar  wants  of 
youngmen  jusi  entermguponthe  study  of  thisbrancli 
ofthe  profession. —  Western  Jour  .of  Med.  an'l  Surgery. 

Its  value  is  greatly  enhanced  by  a  very  copious 
well-arranged  index.  We  regard  this  as  one  of  the 
most  valuable  contributions  to  modern  surgery.  To 
one  entering  his  novitiate  of  practice,  we  regard  it 
the  most  serviceable  guide  which  he  can  eor'suit.  He 
will  find  a  fulness  of  detail  leadinghim  thrOLgh  every 


subject  faithfully  exhibited,  we  can  only  express  oui 
estimate  of  it  in  the  aggregate.  We  consider  it  an 
excellent  contribution  to  surgery,  as  probably  the 
lies'  single  volume  now  extant  on  the  subject,  and 
with  great  pleasure  we  add  it  to  our  text-books.— 
Nashville  Journal  of  Medicine  and  Surgery. 

Prof.  Erichsen's  work,  for  its  size,  has  not  been 
surpassed;  his  nine  hundred  and  eight  pages,  pro- 
fusely illustrated,  are  rich  in  physiological,  patholo- 
gical, and  operative  suggestions,  doctrines,  details, 
and  processes  ;  and  will  prove  a  reliable  resource 
for  information,  both  to  physician  and  surgeon,  in  the 
hour  of  peril.—  N.  0.  Med.  and  Surg.  Journal. 


FLINT  (AUSTIN),  M .   D., 

Professor  of  the  Theory  and  Practice  of  Medicine  in  the  University  of  Louisville,  fee. 

PHYSICAL  EXPLORATION  AND  DIAGNOSIS  OF  DISEASES  AFFECT- 
ING THE  RESPIRATORY  ORGANS.     In  one  large  and  handsome  octavo  volume,  extra 
cloth,  636  pages.     $3  00. 
We  regard  it,  in  point  both  of  arrangement  and  of 

the  marked  ability  of  its  treatment  of  the  subjects, 

as  destined  to  take  the  first  rank  in  works  of  this 

class.     So  far  as  our  information  extends,  it  has  at 

present  no  equal.     To  the  practitioner,  as  well  as 

the  student,  it  will  be  invaluable  in  clearing  up  the 

diagnosis  of  doubtful  cases,  and  in  shedding  light 

upon  difficult  phenomena. — Buffalo  Med.  Journal. 


A  work  of  original  observation  of  thehighest  merit. 
Werecommend  the  treatise  to  every  one  who  wishes 
to  become  a  correct  auscultator.  Based  to  a  very 
large  extent  upon  cases  numerically  examined,  it 
carries  the  evidence  of  careful  study  and  discrimina- 
tion upon  every  page  It  does  credit  to  the  autnor, 
and,  through  him,  to  the  profession  in  this  conntry. 
It  is,  what  we  cannot  call  every  book  upon  auscul- 
tation, a  readable  book.—  Am.  Jour.  Med.  Sciences. 

by  the  same  author.     (Now  Ready.) 

A  PRACTICAL  TREATISE  ON  THE  DIAGNOSIS,  PATHOLOGY,  AND 

TREATMENT  OF  DISEASES  OF  THE  HEART.     In  one  neat  octavo  volume,  of  about 
500  pages,  extra  cloth.     $2  75. 


We  do  no*  know  that  Dr.  Flint  has  written  any- 
thing which  is  not  first  rate  ;  but  this,  his  latest  con- 
tribution to  medical  literature,  in  our  opinion,  sur- 
passes all  the  others.  The  woik  is  most  comprehen- 
sive in  its  scope,  and  most  sound  in  the  views  it  enun- 
ciatts.  The  descriptions  are  clear  and  methodical ; 
the  statements  are  substantiated  by  facts,  ai.d  are 
made  with  such  simplicity  and  sincerity,  that  with- 
out them  they  would  carry  conviction.  The  style 
is  admirably  clear,  direct,  and  free  from  dryness 
AVith  Dr.  Walshe's  excellent  treatise  before  us,  we 
have  no  hesitation  in  saying  that  Dr.  Flint's  book  is 
the  best  work  on  the  heart  in  the  English  language 
— Boston  Med.  and  Surg.  Journal. 

We  have  thus  endeavored  to  present  our  readers 
with  a  fair  analysis  of  this  remarkable  work.  Pre- 
ferring to  employ  the  very  words  of  thedisf  inguished 
author,  wherever  it  was  possible,  we  have  essayed 
to  condense  into  the  briefest  spacea  general  view  of 
his  observations  and  suggestions,  and  to  direct  the 
attention  of  our  brethren  to  the  abounding  stores  of 
valuable  matter  here  collected  and  arranged  for  their 
use  and  instruction.  No  medica'  library  will  here 
after  be  considered  complete  without  this  volume  ; 
and  we  trust  it  will  promptly  find  its  way  into  the 
hands  of  every  Ameiican  student  and  physician. — 
N    Am.  Med.  Chir.  Rfview. 

This  last  work  of  Prof.  Flint  will  add  much  to 
his  previous  well-earned  celebrity,  as  a  writer  ol 


great  forceand  beauty,  and.  with  his  previous  work, 
places  him  sit  the  bead  of  American  writers  upon 
diseases  of  the  chest.  We  nave  adopted  his  work 
upon  the  heart  as  a  text- book,  believing  it  to  be 
more  valuable  for  that  purpose  than  any  work  of  the 
kind  that  has  yet  appeared. — Nashville.  Med.  Journ. 
With  more  than  pleasure  do  *re  hail  the  advent  of 
this  work,  for  it  fills  a  wide  gap  on  the  list  <  f  text- 
books for  our  schools,  and  is.  tor  the  practitioner, 
the  n.ost  valuable  practical  work  of  its  kind. — N.  O. 
Med.  News. 

In  regard  to  the  merits  of  the  work,  we  have  no 
hesitation  in  pronouncing  it  full,  accurate,  anl  ju- 
dicious. Considering  the  presmt  state  of  science, 
such  a  work  was  much  needed.  It  should  he  in  the 
hands  of  every  practitioner. — Chicago  Med.  Journal. 

But  these  are  verv  trivial  spots,  and  in  no  wise 
prevent  us  from  declaring  our  most  hearty  approval 
of  the  author's  ability,  industry,  and  conscientious- 
ness.— Dublin  Quarterly  Journal  of  Med.  Sciences. 

He  haslaborec  on  wih  the  same  industry  and  care, 
and  his  place  among  ihe  first  authors  of  our  country 
is  becoming  fully  esiabliuhed.  To  this  end,  the  work 
whose  title  is  given  above,  contributes  in  no  small 
degree.  Our  spa  e  will  not  admit  of  tn  extended 
analysis,  and  we  will  close  this  brief  notice  by 
commending  it  without  reserve  to  every  cbiss  of 
readers  in  the  profession. — Peninsular  Med.  Journ. 
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FOWNES  (GEORGE),   PH.  D.,  &.C. 
A  MANUAL  OF  ELEMENTARY  CHEMISTRY;  Theoretical  and  Practical. 

From  the  seventh  revised  and  corrected  London  edition.     With  one  hundred  and  ninety-seven 

illustrations      Edited  by  Robert  Bridges,  M.  D.     In  one  large  royal  12mo    volume,' of  bOO 

pages.     In  leather,  $1  65 J  extra  cloth,  $1  50.     (Just  Issued.) 

The  death  of  the  author  having  placed  the  editorial  care  of  this  work  in  the  practised  hands  ol 
Dis.  Bence  Jones  and  A.  W.  Hoffman,  everything  has  been  done  in  its  revision  which  experience 
could  suggest  to  keep  it  on  a  level  with  the  rapid  advance  of  chemical  science.  The  additions 
requisite  to  this  purpose  have  necessitated  an  enlargement  of  the  page,  notwithstanding  which  the 
work  has  been  increased  by  about  fifty  pages.  At  the  same  time  every  care  has  been  used  to 
maintain  its  distinctive  character  as  a  condensed  manual  for  the  student,  divested  of  all  unnecessary 
detail  or  mere  theoretical  speculation.  The  additions  have,  of  course,  been  mainly  in  the  depart- 
ment of  Organic  Chemistry,  which  has  made  such  rapid  progress  withiti  the  last  few  years,  but 
yet  equal  attention  has  been  bestowed  on  the  other  branches  of  the  subject — Chemical  Physics  and 
Inorganic  Chemistry — to  present  all  investigations  and  discoveries  of  importance,  and  to  keep  up 
the  reputation  of  the  volume  as  a  complete  manual  of  the  whole  science,  admirably  adapted  for  the 
learner.  By  the  use  of  a  small  but  exceedingly  clear  type  tbe  matter  of  a  large  octavo  is  compressed 
within  the  convenient  and  portable  limits  of  a  moderate  sized  duodecimo,  and  at  the  very  low  price 
affixed,  it  is  offered  as  one  of  the  cheapest  volumes  before  the  profession. 


Dr.  Fownes'  excellent  work  has  l>een  universally 
recognized  everywhere  in  his  own  and  this  country, 
as  the  best  elementary  treatise  on  chemistry  in  the 
English  tongue,  and  is  very  generally  adopted,  we 
believe,  as  the  standard  text-  book  in  all  i  ur  colleges, 
both  literary  and  scientific. —  Charleston  Med.Journ. 
and  Review. 

A  standard  manual,  which  has  long  enjoyed  the 
reputation  of  embodying  much  knowledgein  a  small 
space.  The  author  hasachieved  the  difficult  task  of 
condensation  with  masterly  tact.  His  book  is  con- 
cise without  being  dry,  and  brief  without  being  too 
dogmatical  or  general. — Virginia  Med.  and  Surgical 
Journal. 


The  work  of  Dr.  Fownes  has  long  been  before 
the  public,  and  its  merits  have  been  fully  appreci- 
ated as  the  best  text-book  on  chemistry  now  in 
existence.  "We  do  not,  of  course,  place  it  in  a  rank 
superior  to  the  works  of  Brande,  Graham,  Turner, 
Gregory,  or  Gmelin,  but  we  say  that,  as  a  work 
for  students,  it  is  preferable  to  any  of  them. — Lon- 
don Journal  of  Medicine. 

A  work  well  adapted  to  the  wants  of  the  student 
It  is  an  excellent  exposition  of  the  chief  doctrines 
and  facts  of  modern  chemistry.  The  size  of  the  work, 
and  still  more  the  condensed  yet  perspicuous  style 
in  which  it  is  written,  absolve  it  from  the  charges 
very  properly  urged  against  most  manuals  termed 
popular. — Edinburgh  Journal  of  Medical  Science 


FISKE  FUND  PRIZE  ESSAY?.  —  THE  EF- 
FECTS OF  CLIMATE  ON  TUBERCULOUS 
DISEASE.  By  Edwin  Lee,  M.  R.  C.  S  ,  London, 
and  THE  INFLUENCE  OF  PREGNANCY  ON 
THE  DEVELOPMENT  OF  TUBERCLES     By  | 


Edward  Warren,  M.  D  ,  of  Edenton,  N.  C.  To- 
gether in  one  neat  8vo  volume,  extra  cloth.  SI  00. 
FRICK  ON  RENAL  AFFECTIONS;  their  Diag- 
nosis and  Pathology.  With  illustrations.  One 
volume,  royal  12mo.,  extra  cloth.     75  cents 


FERGUSSON   (W  I  LLI  AM),  F.  R.  S. , 

Professor  of  Surgery  in  King's  College,  London,  &c. 

A  SYSTEM  OF  PRACTICAL  SURGERY.     Fourth  American,  from  the  third 

and  enlarged  London  edition.     In  one  large  and  beautifully  printed  octavo  volume,  of  about  700 
pages,  with  393  handsome  illustrations,  leather.     $3  00. 


GRAHAM  (THOMAS),   F.  R.  S. 

THE  ELEMENTS   OF   INORGANIC   CHEMISTRY,  including  the  Applica- 
tions of  the  Science  in  the  Arts.   New  and  much  enlarged  edition,  by  Henry  Watts  and  Robert 
Bridges,  M.  D.     Complete  in  one  large  and  handsome  octavo  volume,  of  over  800  very  large 
pages,  with  two  hundred  and  thirty-two  wood-cuts,  extra  cloth.     $4  00. 
**^.  Part  II.,  completing  the  work  from  p.  431  to  end,  with  Index,  Title  Matter,  &c.  may  be 

had  separate,  cloth  backs  and  paper  sides.    Price  $2  50. 

From  Prof.  E.  N.  Horsford,  Harvard  College.      |  afford  to  be  without  this  edition  of  Prof.  Graham's 


It  has,  in  its  earlier  and  less  perfect  editions,  been 
familiar  to  me,  and  the  excellence  of  its  plan  and 
the  clearness  and  completeness  of  its  discussions, 
have  long  been  my  admiration. 


Elements. — Silliman't  Journal,  March,  1858. 
From  Prof.  Wolcott  Gibbs,  N.  Y.  Free  Academy. 
The  work  is  an  admirable  one  in  all  respects,  and 
its  republication  here  cannot  fail  to  exert  a  positive 
No  reader  of  English  works  on  this  science  can  :  influenceupon  the  progress  of  science  in  thiscountry. 

GRIFFITH  (ROBERT   E.),  M.  D.,  Sec. 
A  UNIVERSAL  FORMULARY,  containing  the  methods  of  Preparing  and  Ad- 

ministerino-  Officinal  and  other  Medicines.  The  whole  adapted  to  Physicians  and  Pharmaceu- 
tists  Second  Edition,  thoroughly  revised,  with  numerous  additions,  by  Robert  P.  Thomas, 
M  D  Professor  of  Materia  Medica  in  the  Philadelphia  College  of  Pharmacy.  In  one  large  and 
handsome  octavo  volume,  extra  cloth,  of  650  pages,  double  columns.    $3  00;  or  in  sheep,  $3  25. 

This  Is  a  work  of  six  hundred  and  fifty  one  pages, 
•mbracing  all  on  the  subject  of  preparing  and  admi- 
nistering medicines  that  can  be  desired  by  the  physi- 
cian and  pharmaceutist. —  Western  Lancet. 

The  amountof  useful,  every-day  matter. for  a  prac- 
ticing physician,  is  really  immense. — Boston  Med. 
and  Surg.  Journal. 

This  edition  has  been  greatly  improved  by  the  re- 
vision and  ample  additions  of  Dr  Thomas,  and  is 
now,  we  believe,  one  of  the  mosi  complete  works 
of  its  kind  in  any  language.  Tbe  additions  amount 
to  about  seventy  pages,  and  no  effort  bag  been  spared 
to  include  in  them  all  the  recent  improvements.  A 
work  of  this  kind  appears  to  us  indispensable  io  the 
in.  and  there  is  none  «re  can  more  cordially 
recommend.     N  Y  Journalof  Medicine. 


It  was  a  work  requiring  much  perseverance,  and 
wh.-n  published  was  looked  upon  as  by  far  the  best 
work  of  its  kind  that  had  issued  from  the  American 
press.  Prof  Thomas  has  certainly  "improved,"  as 
well  as  added  to  this  Formulary,  and  has  rendered  it 
additionally  deserving  of  I the  confidence  of  pharma- 
ceutists and  physicians.-^.  Journal  of  Pharmacy. 

We  are  happy  to  announce  a  new  and  improved 
edition"*  this,  one  of  the  most  valuable  and  useful 
work"  that  have  emanated  from  an  American  pen 
fT  wm.ld  do  credit  to  any  country,  and  will  be  found 
It  would  docieuu  Dr£etjtj0ners  of  medicine;  it  is 
t  u" ' d^tedlo purposes  than  the  dispensato 
rie8  -  Southern  Med.  and  Surg.  Journal 

r.  ■  „.,„  „f  the  most  useful  books  a  country  practi- 
tiinerc'an  p^have.-M^ca,  Chronicle. 
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GROSS  (SAMUEL  D.),   M.  D., 
Professor  of  Surgery  in  the  Jefferson  Medical  College  of  Philadelphia,  &o. 
Enlarged  Edition — Now  Ready,  January,  1862. 
A  SYSTEM  OF  SURGERY :  Pathological,  Diagnostic,  Therapeutic,  and  Opera- 
tive.    lllu>traied  by  Twelve  Hundred  and  Twenty-seven  Engravinos.      Second    edition, 
much  enlarged  and  carefully  revised.     In  two  large  and  beautifully  printed   octavo  volume*,  ol 
about  tweniy-two  hundred  pages;  strongly  bound  in  leather,  with  raised  bands.     Price  §12. 
The  exhalation  in  little  more  than  two  years  of  a  large  edition  of  so  elaborate  and  comprehen- 
sive a  work  as  this  is  the  best  evidence  that  the  author  was  not  mistaken  in    his  estimate   of  the 
waul  which  existed  of  a  complete  American  System  of  Surgery,  presenting  the  science  in  all  its 
necessary  details  and  in  all  its  branches.     That  he  has  succeeded  in  the  attempt  to  supply  this  want 
is  shown  not  only  by  the  rapid  sale  of  the  work,  but  also  by  the  very  favorable  manner  in  which  it 
has  been  received  by  the  organs  of  the  profession  in  this  country  and  in  Europe,  and  by  the  fad  that 
a  translation  is  now  preparing  in  Holland — a  mark  of  appreciation  not  often  bestowed  on  any  scien- 
tific work  so  extended  in  size. 

The  author  has  not  been  insensible  to  the  kindness  thus  bestowed  upon  his  labors,  and  in  revising 
the  work  for  a  new  edition  he  has  spared  no  pains  to  render  it  worthy  ol  the  favor  with  which  it 
has  been  received.  Every  portion  has  been  subjected  to  close  examination  and  revision  ;  any  defi- 
ciencies apparent  have  been  supplied,  and  the  results  of  recent  progress  in  the  science  and  art  ol 
surgery  have  been  everywhere  introduced;  while  the  series  of  illustrations  has  been  enlarged  by 
the  addition  of  nearly  three  hundred  wood-cuts,  rendering  it  one  of  the  most  thoroughly  illustrated 
works  ever  laid  before  the  profession.  To  accommodate  these  very  extensive  additions,  the  work 
has  been  printed  upon  a  smaller  type,  so  that  notwithstanding  the  very  large  increase  in  the  matter 
and  value  of  the  book,  its  size  is  more  convenient  and  less  cumbrous  than  before.  Every  care  has 
l>een  taken  in  the  printing  to  render  ihe  typographical  execution  unexceptionable,  and  it  is  confi- 
dently presented  as  a  work  in  every  way  Worthy  of" a  place  in  even  the  most  limited  library  ol  the 
practitioner  or  student. 

A  few  testimonials  of  the  value  of  the  former  edition  are  appended. 
Has  Dr.  Gross  satisfactorily  fulfilled  this  object? 
A  careful  perusal  of  his  volumes  enables  us  to  give 
an  answer  in  the  a  ffi  rtna  tive.  Not  only  has  he  given 
to  the  reader  an  elaborate  and  well-written  account 
of  his  own  vast  experience,  but  he  has  not  failed  to 
embody  in  his  pages  the  opinions  and  practice  of 
surgeons  in  this  and  other  countries  of  Europe.  The 
result  has  been  a  work  of  such  completeness,  that  it 
has  no  superior  in  the  systematic  treatises  on  sur- 
gery which  have  emanated  from  English  or  Contir 
rental  authors.  It  has  been  justly  objected  that 
these  have  been  far  from  complete  in  many  essential 
particulars,  many  of  them  having  been  deficient  in 
some  of  the  most  important  points  which  should 
characterize  sueh  works  Some  of  them  have  been 
elaborate — too  elaborate — with  respect  to  certain 
diseases,  while  they  have  merely  glanced  at,  or 
given  an  unsatisfactory  account  of,  others  equally 
important  to  the  surgeon.  Dr.  Gross  has  avoided 
this  error,  and  has  produced  the  most  complete  work 
that  has  yet  issued  from  the  press  on  the  science  and 
practice  of  surgery.  It  is  not,  strictly  speaking,  a 
Dicri  nary  of  Surgery,  but  it  gives  to  the  reader  all 
the  in  formation  that  he  may  require  for  his  treatment 
of  surgical  diseases.  Having  said  so  much,  it  might 
apnear  superfluous  to  add  another  w  »rd  j  bat  it  is 
only  dae  to  Dr.  Gross  to  state  that  he  has  embraced 
the  opportanity  of  transferring  to  his  pages  a  vast 
number  of  engravings  from  English  and  other  au- 
tnors,  illustrative  of  the  pathology  and  treatment  of 
surgical  diseases.  To  these  arc  added  several  nun 
dred  original  wood-cuts.  The  work  altogether  com- 
mends itself  to  the  attention  of  British  surgeons, 
from  whom  it  cannot  fail  to  meet  with  extensive 
patronage. — London  Lancet,  Sept.  1,  16(30. 


Of  Dr.  Gross's  treatise  on  Surgery  we  can  say 
no  more  than  that  it  is  the  most  elaborate  anil  com- 
plete work  on  this  branch  of  the  healing  art  which 
has  ever  been  published  in  any  country.  A  sys- 
tematic work,  it  admits  of  no  analytical  review; 
but,  did  our  space  permit,  we  should  gladly  give 
some  extracts  from  it,  to  enable  our  readers  to  judge 
of  the  classical  style  of  the  author,  and  the  exhaust- 
ing way  in  which  each  subject  is  treated.— Dublin 
Quarterly  Journal  of  Med.  Science. 

The  work  is  so  superior  to  its  predecessors  in 
matter  and  extent,  as  well  as  in  illustrations  and 
style  of  publication,  that  we  can  honestly  recom- 
mend it  as  the  best  work  of  the  kind  to  be  taken 
home  by  the  young  practitioner Am.  Med.  Journ. 

With  pleasure  we  record  the  completion  of  this 
long-anticipated  work.  The  reputation  which  the 
author  has  for  manv  years  sustained,  both  as  a  sur- 
geon and  as  a  writer,  had  prepared  us  to  expect  a 
treatise  of  great  excellence  and  originality  ;  but  we 
confess  we  were  by  no  means  prepared  tor  the  work 
which  is  before  us — the  most  complete  treatise  upon 
surgery  ever  published,  either  in  this  or  any  otai  r 
country,  and  we  might,  perhaps,  safelv  say,  the 
most  original.  There  is  no  subject  belonging  pro- 
perly to  surgery  which  has  not  received  from  the 
author  a  due  share  of  attention.  Dr.  Grots  has  sup- 
plied a  want  in  surgical  literature  which  has  long 
been  felt  by  practitioners;  he  has  furnisheu  us  with 
a  complete  practical  treatise  upon  surgery  in  all  its 
departments  As  Annericins,  we  are  proud  of  the 
achievement;  as  surgeons,  we  are  most  sincerely 
thankful  to  him  for  his  extraord  nary  labors  in  our 
behalf—  JV.  Y.  Monthly  Review  and  Buffalo  Med. 
Journal . 

BY  THE  SAME  AUTHOR. 

ELEMENTS  OF  PATHOLOGICAL  ANATOMY.     Third  edition,  thoroughly 

revised  and  greatly  improved.     In  one  large  and  very  handsome  octavo  volume,  with  about  three 
hundred  and  fifty  beautiful  illustrations,  of  which  a  large  number  are  from   original  drawings 
Price  in  extra  cloth,  $4  75;  leather,  raised  bands,  S")  25.     (Lately  Published.) 
The  very  rapid  advances  in  the  Science  of  Pathological  Anatomy  during  the  last  few  years  have 
rendered  essential  a  thorough  modification  of  this  work,  with  a  view  of  making  it  a  correct  expo- 
nent of  the  present  state  of  the  subject.     The  very  careful  manner  in  which  this  task  has  been 
executed,  and  the  amount  of  alteration  which  it  has  undergone,  have  enabled  the  author  to  say  that 
"  with  the  many  changes  and  improvements  now  introduced,  the  work  may  be  regarded  almost  as 
a  new  treatise,"  while  the  efforts  -of  the  author  have  been  seconded  as  regards  the  mechanical 
execution  of  the  volume,  rendering  it  one  of  the  handsomest  productions  of  the  American  press. 
We  most  sincerely  congratulate  the  author  on  the        We  have  been  favorably  impressed  with  the  gene- 


successful  manner  in  which  he  has  accomplished  his 
proposed  object.  His  book  is  most  admirably  cal- 
culated to  fill  up  a  blank  which  has  long  been  felt  to 
exist  in  this  department  of  medical  literature,  and 
as  such  must  become  very  widely  circulated  amongst 
all  classes  of  the  profession.  —  Dublin  Quarterly 
Journ.  of  Med.  Science,  Nov.  1857. 


ral  manner  in  which  Dr.  Gross  has  executed  his  task 
of  affording  a  comprehensive  digest  of  the  present 
state  of  the  literature  of  Pathological  Anatomy,  and 
have  much  pleasure  in  recommending  his  work  to 
our  readers,  as  we  believe  one  well  deserving  of 
dili.-ent  perusal  and  careful  study.— Montreal  Med. 
Chron.,  Sept.  1857. 


BY  THE  SAME  AUTHOR. 

A  PRACTICAL  TREATISE  ON  FOREIGN  BODIES  IN  THE  AIR-PAS- 

SAGES.    In  one  handsome  octavo  volume,  extra  cloth,  with  illustrations,    pp.468.    $2  75. 
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GROSS  (SAMUEL    D.),   M.  D., 
Professor  of  Surgery  in  the  Jefferson  Medical  College  of  Philadelphia,  &c. 

A   PRACTICAL    TREATISE   ON   THE    DISEASES,    INJURIES,  AND 

MALFORMATIONS  OF  THE  URINARY  BLADDER,  THE  PROSTATE  GLAND,  AND 
THE  URETHRA.    Second  Edition,  revised  and  much  enlarged,  with  one  hundred  and  eighty- 
four  illustrations.    In  one  large  and  very  handsome  octavo  volume,  of  over  nine  hundred  pages. 
In  leather,  raised  bands,  $5  25 ;  extra  cloth,  $4  75. 
Philosophical  in  its  design,  methodical  in  its  ar- 
rangement, ample  and  sound  in  its  practical  details, 
it  may  in  truth  be  said  to  leave  scarcely  anything  to 
be  desired  on  so  important  a  subject. — Boston  Med. 
and  Surg  Journal. 

Whoever  will  peruse  the  vast  amount  of  valuable 


practical  information  it  contains,  will,  we  think, 


agree  with  us,  that  there  is  no  work  in  the  English 
language  which  can  make  any  just  pretensions  to 
be  its  equal.— N.  Y.  Journal  of  Medicine . 

A  volume  replete  with  truths  and  principles  of  the 
utmost  value  in  the  investigation  of  these  diseases. — 
American  Medical  Journal. 


GRAY  (HENRY),   F.  R.  S., 

Lecturer  on  Anatomy  at  St.  George's  Hospital,  London,  tec. 

ANATOMY,  DESCRIPTIVE  AND   SURGICAL.      The  Drawings  by  H.  V. 

Carter,  M.  I).,  late  Demonstrator  on  Anatomy  at  St.  Oeorge's  Hospital;  the  Dissections  jointly 
by  the  Author  and  Dr.  Carter.  Second  American,  from  the  second  revised  and  improved 
London  edition.  In  one  magnificent  imperial  octavo  volume,  of  over  800  pages,  with  388  large 
and  elaborate  engravings  on  wood.  Price  in  extra  cloth,  $6  25;  leather,  raised  bands,  $7  00. 
(Now  Ready,  1862.) 

The  speedy  exhaustion  of  a  large  edition  of  this  work  is  sufficient  evidence  that  its  plan  and  exe- 
cution have  been  found  to  present  superior  practical  advantages  in  facilitating  the  study  of  Anato- 
my. In  presenting  it  to  the  profession  a  second  time,  the  author  has  availed  himself  of  the  oppor- 
tunity to  supply  any  deficiencies  which  experience  in  its  use  had  shown  to  exist,  and  to  correct 
any  errors  of  detail,  to  which  the  first  edition  of  a  scientific  work  on  so  extensive  and  complicated 
a  science  is  liable.  The-e  improvements  have  resulted  in  some  increase  in  the  size  of  the  volume, 
while  twenty-six  new  wood-cuts  have  been  added  to  the  beautiful  series  of  illustrations  which 
form  so  distinctive  a  feature  of  the  work.  The  American  edition  has  been  passed  through  the  press 
under  the  supervision  of  a  competent  professional  man,  who  has  taken  every  care  to  render  it  in 
all  respects  accurate,  and  it  is  now  presented,  without  any  increase  of  price,  as  fitted  to  maintain 
and  extend  the  popularity  which  it  has  everywhere  acquired. 

With  little  trouble,  the  busy  practitioner  whose  ,  to  exist  in  this  country.  Mr.  Gray  writes  through- 
knowledge  of  anatomy  may  have  become  obscured  by     out  with  both  branches  of  his  subject  in  view.    His 


want  of  practice,  may  now  resuscitate  his  former 
anatomical  lore,  and  be  ready  for  any  emergency. 
It  is  to  this  class  of  individuals,  and  not  to  the  stu- 
dent, alone,  that  this  work  will  ultimately  tend  to 
be  of  most  incalculable  advantage,  and  we  feel  sat- 
isfied that  the  library  of  the  medical  man  will  soon 
be  considered  incomplete  in  which  a  copy  of  this 
work  does  not  exist.—  Madras  Quarterly  Journal 
of  Med.  Science,  July,  1861. 

This  edition  is  much  improved  and  enlarged,  and 
contains  several  new  illustrations  by  Dr.  Westma- 
cott.  The  volume  is  a  complete  companion  to  the 
dissecting-room,  and  saves  the  necessity  of  the  stu 
dent  possessing  a  variety  o(u  Manuals." — The  Lon- 
don Lancet,  Feb.  9,  1861. 

The  work  before  us  is  one  entitled  to  the  highest 
praise,  and  we  accordingly  welcome  it  as  a  valu- 
able addition  to  medical  literature.  Intermediate 
in  fulness  of  detail  between  the  treatises  of  Siar 
pey  and  of  Wilson,  its  characteristic  merit  lies  in 
tne  number  and  excellence  of  the  engravings  it 
contains.  Most  of  these  are  original,  of  much 
larger  than  ordinary  size,  and  admirably  executed. 
The  various  parts  are  also  lettered  after  the  plan 
adopted  in  Holden's  Osteology.  It  would  be  diffi- 
cult to  over-estimate  the  advantages  offered  by  this 
mode  of  pictorial  illustration.  Bones,  ligaments, 
muscles,  bloodvessels,  and  nerves  are  each  in  turn 
figured,  and  marked  with  their  appropriate  names; 
thus  enabling  thestudent  to  comprehend,  at  a  glance, 
what  would  otherwise  often  be  ignored,  or  at  any 
rate,  acquired  only  by  prolonged  and  irksome  ap- 
plication In  conclusion,  we  heartily  commend  the 
work  of  Mr  Gray  to  the  attention  of  the  meuical 
profession,  feeling  certain  tnat  it  should  be  regarded 
as  one  of  tne  most  valuable  contributions  ever  made 
to  educational  literature.— iV.  Y.  Monthly  Review. 
Dec.  1859. 

In  this  view,  we  regard  the  work  of  Mr.  Gray  as 
far  better  adapted  to  the  wants  of  the  profession, 
and  especially  of  the  student,  than  any  treatise  on 
anatomy  yet  publ.shed  in  thi.  country.  Itisdest.ned 
we  be"  eve  to  supersede  ,11  others,  both  as  a  manual 
rf£  cctJon.,  and  a  standard  of  reference  to  the 
sudent  of  general  or   relative  anatomy. -iV.    Y. 


Journal  o/  Medicine,  Nov.  1859 

p«r  this  truly  admirable  work  the  profession  is 
■  f  L.Ia  tn  rhe  distinguished  author  of  "Gray  on 
the  sjfeen  "     The  vacancy  it  fills  has  been  long  felt    Journ.  Med.  Sci.,  July,  1859. 


description  of  each  particular  part  is  followed  by  a 
notice  of  its  relations  to  the  parts  with  which  it  is 
connected,  and  this,  too,  sufficiently  ample  for  all 
the  purposes  of  the  operative  surgeon.  After  de- 
scribing the  bones  and  muscles,  he  gives  a  concise 
statement  of  the  fractures  to  which  the  bones  of 
the  extremities  are  most  liable,  together  with  the 
amount  and  direction  of  the  displacement  to  which 
the  fragments  are  subjected  by  muscular  action. 
The  section  on  arteries  is  remarkably  full  and  ac- 
curate. Not  only  is  the  surgical  anatomy  given  to 
every  important  vessel,  with  directions  for  its  liga- 
tion, but  at  the  end  of  the  description  of  each  arte- 
rial trunk  we  have  a  useful  summary  of  the  irregu- 
larities which  may  occur  in  its  origin,  course,  and 
termination. — N.  A.  Med.  Chir.  Review,  Mar.  1859. 

Mr.  Gray's  book,  in  excellency  of  arrangement 
and  completeness  of  execution,  exceeds  any  work 
on  anatomy  hitherto  published  in  the  English  lan- 
guage, affording  a  complete  view  of  the  structure  of 
the  human  body,  with  especial  reference  to  practical 
surgery.  Thus  the  volume  constitutes  a  perfect  book 
of  reference  for  the  practitioner,  demanding  a  place 
in  even  the  most  limited  library  of  the  physician  or 
surgeon,  and  a  work  of  necessity  for  the  student  to 
fix  in  his  mind  what  he  has  learned  by  the  dissecting 
knife  from  the  book  of  nature. — The  Dublin  Quar- 
terly Journal  of  Med.  Sciences,  Nov.  1858. 

In  our  judgment,  the  mode  of  illustration  adopted 
in  the  present,  volume  cannot  but  present  many  ad- 
vantages to  the  student  of  anatomy.  To  the  zealous 
disciple  of  Vesalius,  earnestly  desirous  of  real  im- 
provement, the  book  will  certainly  be  of  immense 
value;  but,  at  the  same  time,  we  must  also  confess 
that  to  those  simply  desirous  of  "cramming"  it 
will  be  an  undoubted  godsend.  The  peculiar  value 
of  Mr.  Gray's  mode  of  illustration  is  nowhere  more 
markedly  evident  than  in  the  Chapter  on  osteology, 
and  especially  in  those  portions  which  treat  of  the 
bones  of  the  head  and  of  their  development.  The 
study  of  these  parts  is  thus  made  one  of  comparative 
ease,  if  not  of  positive  pleasure;  and  those  bugbears 
of  the  student,  the  temporal  and  sphenoid  bones,  are 
shorn  of  half  their  terrors.  It  is,  in  our  estimation, 
an  admirable  and  complete  text-book  for  thestudent, 
and  a  useful  work  of  reference  for  the  practitioner; 
its  pictorial  character  forming  a  novel  element,  to 
which  we  have  already  sufficiently  alluded. — Am. 
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GIBSON'S  INSTITUTES  AND  PRACTICK  OF 
SURGERY.    Eighth  edition,  improved  and  al 

tend.  With  thirty-four  plates.  In  two  handsome 
octavo  volumes,  containing  about  1,000  pages, 
leather,  raised  bandi.  $6  50. 
GARDNER'S  MEDICAL  CHEMISTRY,  for  the 
use  of  Students  and  the  Profession.  In  one  royal 
l'2mo.  vol.,  cloth,  pp.  396,  with  wood  cuts.     SI. 

GLUGE'S  ATLAS   OF   PATHOLOGICAL   HIS- 
TOLOGY      Translated,  with    Notes  and  Addi- 


tions by  Joseph  Lkidy,  M  l>.  I  n  on.-  volume. 
Very  largfl  imperial  quarto,  extra  cloth,  wiM i  J-U 
copper  plate  figures,  plain  and  colored,    #5  00. 

HUGHES'  INTRODUCTION  TO  THE  ,'FLAl-Cd 
T1CE  OF  AUSCULTATION  AND  O  1  HER 
MODES  OF  PHYSICAL  DIAGNOSIS.  IN  DIS- 
EASES OF  THE  LUNGS  AND  HEART.  Se- 
cond edition  1  vol.  royal  liimo.,  ex.  cloth,  pp. 
304.    $1  00. 


HAMILTON  (FRANK    H.),   M.   D.f 

Professor  of  Surgery  in  the  Long  Island  College  Hospital. 

A  PRACTICAL  TREATISE  ON  FRACTURES  AND  DISLOCATIONS. 


In 


one  large  and  handsome  octavo  volume,  of  over  750  pages,  with  289  illustrations.    $4  25.    (Now 
Ready,  January,  1860.) 


Among  the  many  good  workers  at  surgery  of  whom 
America  may  now  boast  not  the  least  is  Frank  Hast- 
ing* Hamilton  ;  and  the  volume  before  us  is  (we  say 
it  with  a  pang  of  wounded  patriotism)  the  best  and 
handiest  book  on  the  subject  in  the  Erglish  lan- 
guage. It  is  in  vain  to  attempt  a  review  of  it; 
nearly  as  vain  to  Beek  for  any  sins,  either  of  com- 
mission or  omission.  We  have  seen  no  work  on 
practical  surgery  which  we  would  sooner  recom- 
mend to  our  brother  surgeons,  especially  those  of 
''  the  services,"  or  those  whose  practice  lies  in  dis- 
tricts where  a  man  has  necessarily  to  rely  on  his 
own  unaided  resources.  The  practitioner  will  find 
in  t  directions  for  nearly  every  possible  ac;iaent, 
easily  found  and  comprehended  ;  and  much  pleasant 
reading  for  him  to  muse  over  in  the  after  considera- 
tion of  his  cases. — Edinburgh  Med.  Joum  Feb  1661. 

This  is  a  valuable  contribution  to  the  surgery  of 
most  important  affections, and  is  the  more  welcome, 
inasmuch  as  at  the  present  time  we  do  not  possess 
a  single  complete  treatise  on  Fractures  and  Dislo- 
cations in  the  English  language.  It  has  remained  for 
our  American  brother  toproduce  a  complete  treatise 
upon  the  subject,  and  bring  together  in  a  convenient 
form  those  alterations  and  improvements  that  have 
been  made  from  time  to  time  in  the  treatment  of  these 
affections.  One  great  and  valuable  feature  in  the 
work  before  us  is  the  fact  that  it  comprises  all  the 
improvements  introduced  into  the  practice  of  both 
English  and  American  surgery,  and  though  far  from 
omitting  mention  of  our  continental  neighbors,  the 
author  by  no  means  tncourages  the  notion — but  too 
prevalent  in  some  quarters—  that  nothing  is  good 
unless  imported  from  France  or  Germany.  The 
latter  half  of  the  work  is  devoted  to  the  considera- 
tion of  the  various  dislocations  and  their  appropri- 
ate treatment,  and  its  merit  is  fully  equal  to  that  of 
the  preceding  portion. — The  London,  Lancet,  May  5, 
1860. 

It  is  emphatically  the  book  upon  the  subjects  of 
which  it  treats,  and  we  cannot  doubt  that  it  will 
continue  so  to  be  for  an  indefinite  period  of  time. 
When  we  say,  however,  that  we  believe  it  will  at 
once  take  its  place  as  the  best  book  for  consultation 
by  the  practitioner;  and  that  it  will  form  the  most 
complete,  available,  and  reliable  guide  in  emergen- 
cies of  every  nature  connected  with  its  subjects;  and 
also  that  the  student  of  surgery  may  make  it  his  text- 
book with  entire  confidence,  and  with  pleasure  also, 
from  its  agreeable  and  easy  style — we  think  our  own 


opinion  may  be  gathered  as  to  its  value. —  Boston 
Medical  and  Surgical  Journal,  March  1,  1860. 

The  work  is  concise,  judicious,  and  accurate,  and 
adapted  to  the  wants  of  the  student,  practiticner, 
and  investigator,  honorable  to  the  author  and  to  the 
profession. — Chicago  Med.  Journal,  March,  1860. 

We  regard  this  work  as  an  honor  not  only  to  its 
author,  but  to  the  profession  of  our  country.  Weie 
we  to  review  it  thoroughly,  we  could  not  convey  to 
the  mind  of  the  reader  more  forcibly  our  honest 
opinion  expressed  in  the  few  words — we  think  it  the 
best  book  ot  its  kind  extant.  Every  man  interested 
in  surgery  will  soon  have  this  work  on  his  desk. 
He  who  does  not,  will  be  the  loser. — New  Orleans 
Medical  News,  March,  1860. 

Now  that  it  is  before  us,  we  feel  bound  to  say  that 
much  as  was  expected  from  it,  and  onerous  as  was 
the  undertaking,  it  has  surpassed  expectation,  and 
achieved  more  than  was  pledged  in  its  behalf;  for 
its  title  does  not  express  in  full  the  richness  of  its 
contents.  On  the  whole,  we  are  prouder  of  this 
work  than  of  any  which  has  for  years  emanated 
from  the  American  medical  press;  its  sale  will  cer- 
tainly be  very  large  in  this  country,  and  we  antici- 
pate its  eliciting  much  attention  in  Europe. — Nash- 
ville Medical  Record,  Mar.  1860. 

Every  surgeon,  young  and  old,  should  possess 
himself  of  it,  and  give  it  a  careful  perusal,  in  doing 
which  he  will  be  richly  repaid. — St.  Louis  Med. 
and  Surg.  Journal,  March,  1660. 

Dr.  Hamilton  is  fortunate  in  having  succeeded  in 
filling  the  void,  so  long  felt,  with  what  cannot  fail 
to  beat  once  accepted  as  a  model  monograph  in  some 
respects,  and  a  work  of  classical  authority.  We 
sincerely  congratulate  the  profession  of  the  United 
States  on  the  appearance  of  such  a  publication  from 
one  of  their  number.  We  have  reason  to  be  proud 
Of  it  as  an  original  work,  both  in  a  literary  and  sci- 
entific point  of  view,  and  to  esteem  it  as  a  valuable 
guide  in  a  most  difficult  and  important  branch  of 
study  and  practice.  On  every  account,  therefore, 
we  hope  that  it  may  soon  be  widely  known  abroad 
as  an  evidence  of  genuine  progress  on  this  side  of 
the  Atlantic,  and  further,  that  it  may  be  still  more 
widely  known  at  home  as  an  authoritative  teacher 
from  which  every  one  may  profitably  learn,  and  as 
affording  an  example  of  honest,  well-directed,  and 
untiring  industry  in  authorship  which  every  surgeon 
may  emulate.-  Am.  Med.  Journal,  April,  1860. 


HOBLYN  (RICHARD  D.),  M.  D. 
A  DICTIONARY  OF  THE  TERMS   USED  IN  MEDICINE  AND  THE 

COLLATERAL  SCIENCES.  A  new  American  edition.  Revised,  with  numerous  Addition.*, 
by  Isaac  Hays,  M.  D.,  editor  of  the"  American  Journal  of  the  Medical  Sciences."  In  one  large 
royal  12mo.  volume,  leather,  of  over  500  double  columned  pages.     $1  50. 

To  both  practitioner  and  student,  we  recommend  use;  embracing  every  department  of  medical  science 


this  dictionary  as  being  convenient  in  size,  accurate 
in  definition,  and  sufficiently  full  and  complete  for 
ordinary  consultation. — Charleston  Med.  Joum. 

We  know  of  no  dictionary  better  arranged  and 
adapted.  It  isnotencumbered  with  the  obsolete  terms 
of  a  bygone  age,  but  it  contains  all  that  are  now  in 


down  to  the  very  latest  date. — Western  Lancet. 

Hoblyn's  Dictionary  has  long  been  a  favorite  with 
us.  It  is  the  best  book  of  definitions  we  have,  and 
ought  always  to  be  upon  the  student's  table.  — 
Southern  Med.  and  Surg.  Journal. 


HOLLAND'S  MEDICAL  NOTES  AND  RE-  I 
FLECTIONS.  From  the  third  London  edition. 
In  ore  handsome  octavo  volume,  extra  Cloth.  83. 

HORNER'S   SPECIAL   AN  ATOM  V   AND    HIS- 


TOLOGY. Eighth  edition.  Extensiv  'ly  revised 
and  moilihed.  In  two  large,  octavo  volumes,  ex- 
tra cloth,  of  more  than  1000  pages,  witn  over  300 
illustrations.    $6  00. 
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ProfeBsor  of  Midwifery  and  the  Diseases  of  Women  and  Children  in  th 

°n,  DIS?£?ES.  PECULIAR   TO  WOMEN,  includhjg  Displ 

Ulerus.     With  original  illustrations.     In  one  beautifully  printed  octavo  vol 


pages,  extra  cloth.  $3  25.  (Now  Ready.) 
We  will  say  at  once  that  the  work  fulfils  its  object 
capitally  well  j  and  we  will  moreover  venture  the 
assertion  that  it  will  inaugurate  an  imnroved  prac- 
tice throughout  thiswhole  country.  The  secrets  of 
the  author's  success  are  so  clearly  revealed  that  the 
attentive  student  cannot  fail  to  insure  a  goodly  por- 
tion of  similar  success  in  his  own  practice.  It  is  a 
credit  to  all  medical  literature;  and  we  add,  that 
the  physician  who  does  not  place  it  in  his  library, 
and  who  does  not  faithfully  con  its  pages,  will  lose 
a  vast  deal  of  knowledge  that  would  be  most  useful 
to  himself  and  beneficial  to  his  patients.  It  is  a 
practical  work  of  the  highest  order  of  merit;  and  it 
will  take  rank  as  such  immediately. — Maryland  and 
Virginia  Medical  Journal,  Feb.  1861. 

This  contribution  towards  the  elucidation  of  the 
pathology  and  treatment  of  some  of  the  diseases 
peculiar  to  women,  cannot  fail  to  meet  with  a  favor 
able  reception  from  the  medical  profession.  The 
character  of  the  particular  maladies  of  which  the 
work  before  us  treats;  their  frequency,  variety,  and 
obscurity  ;  the  amount  of  malaise  and  even  of  actual 
suffering  by  which  thev  are  invariably  attended; 
their  obstinacy,  the  difficulty  with  which  they  are 
overcome,  and  tl.eir  disposition  again  and  again  to 
leeur — these,  taken  in  connection  with  the  entire 
competency  of  the  author  to  render  a  correct  ac- 
count of  their  nature   their  causes,  and  their  appro- 


e  University  of  Pennsylvania,  &c. 

acements  of  the 
volume,  of  nearly  500 


priate  management — his  ample  experience,  his  ma- 
tured judgment,  and  his  perfect  conscientiousness — 
invest  this  publication  with  an  interest  and  value  to 
which  few  of  the  medical  treatises  of  a  recent  date 
can  lay  a  stronger,  if,  perchance,  an  equal  claim.— 
Am.  Journ.  Med.  Sciences,  Jan.  1861. 

Indeed,  although  no  part  of  the  volume  is  not  emi- 
nently deserving  of  perusal  and  study,  we  think  that 
the  nine  chapters  devoted  to  this  subject,  are  espe- 
ciallv  so,  and  we  know  of  no  more  valuable  mono- 
graph upon  the  symptoms,  prognosis,  and  manage- 
ment of  these  annoying  maladies  than  is  constituted 
by  this  part  of  the  work.  We  cannot  but  regard  it 
as  one  of  the  most  original  and  m  jst  practical  works 
of  the  day  ;  one  which  every  accoucheur  and  physi- 
ciai  should  most  carefully  re  id;  for  we  are  per- 
suaded that  he  will  arise  from  its  perusal  with  new 
ideas,  which  will  induct  him  into  a  more  rational 
practice  in  regard  to  many  a  suffering  femrle,  who 
may  have  placed  her  health  in  his  hands. — British 
American  Journal,  Feb.  1661. 

Of  the  many  excellences  of  the  work  we  will  not 
speak  at  length.  We  advise  all  who  would  acquire 
a  knowledge  of  the  proper  management  of  the  mala- 
dies of  which  it  treats,  to  study  it  with  care.  The 
second  part  is  of  itself  a  most  valuable  contribution 
to  the  practice  of  our  art. —  Am.  Med.  Monthly  and 
New  York  Review.  Feb.  1861. 


The  illustrations,  which  are  all  original,  are  drawn  to  a  uniform  scale  of  one-half  the  natural  si2e. 


HABERSHON  (S.  O.),  M .  D., 
Assistant  Physician  to  and  Lecturer  on  Materia  Medica  and  Therapeutics  at  Guy's  Hospital,  &c. 

PATHOLOGICAL  AND   PRACTICAL  OBSERVATIONS  ON  DISEASES 

OF  THE  ALIMENTARY  CANAL,  OESOPHAGUS,  STOMACH,  CECUM,  AND  INTES- 
TINES. With  illustrations  on  wood.  In  one  handsome  octavo  volume  of  312  page*,  extra 
cloth      $1  75.     (Now  Ready.) 


JONES  (T.   WHARTON),   F.  R.  S., 

Professor  of  Ophthalmic  Medicine  and  Surgery  in  University  College,  London,  See. 

THE   PRINCIPLES  AND  PRACTICE  OP   OPHTHALMIC    MEDICINE 

AND  SURGERY.  With  one  hundred  and  ten  illustrations.  Second  American  from  the  second 
and  revised  London  edition,  with  additions  by  Edward  Hartshorne,  M.  D.,  Surgeon  to  Wills' 
Hospital,  &c.     In  one  large,  handsome  royal  12mo.  volume,  extra  cloth,  ol  500  pages.    $1  50. 


M.D., 


JONES  (C.  HANDFIELD),  F.  R.  S.,  &.  EDWARD  H.  SIEVEKING, 

Assistant  Physicians  and  Lecturers  in  St.  Mary's  Hospital,  London. 

A  MANUAL  OF  PATHOLOGICAL   ANATOMY.    First  American  Edition, 

Revised.    With  three  hundred  and  ninety-seven  handsome  wood  engravings.    In  one  large  and 

beautiful  octavo  volume  of  nearly  750  pages,  leather.    $3  75. 

obliged  to  glean  from  a  great  number  of  monographs, 
and  the  field  was  so  extensive  that  but  few  cultivated 
t  with  any  degree  of  success.     As  a  simple  work 


As  a  concise  text-book,  containing,  in  a  condensed 
form,  a  complete  outline  of  what  is  known  in  the 
domain  of  Pathological  Anatomy,  it  is  perhaps  the 
best  work  in  the  English  language.  Its  great  merit 
consists  in  its  completeness  and  brevity,  and  in  this 
respect  it  supplies  a  great  desideratum  in  our  lite- 
rature.   Heretofore  the   student  of  pathology  was 


of  reference,  therefore,  it  is  of  great  value  to  the 
student  of  pathological  anatomy,  and  should  be  in 
overy  physician's  library. —  Western  Lancet. 


KIRKES  (WILLIAM   SENHOUSE),    M.D., 

Demonstrator  of  Morbid  Anatomy  at  St.  Bartholomew's  Hospital,  &c. 

A    MANUAL    OF    PHYSIOLOGY.      A  new  American,  from  the   third  and 
•  j  t  oncion  edition.    With  two  hundred  illustrations.     In  one  large  and  handsome  royal 

12mo.  volume,  leather,     pp.586.     $2  00.     (Lately  Published.) 

T,       .       r«w  »nd  very  much  improved  edition  of    and  its  carefully  cited  authorities.     It  is  the  most 

iliisisanew  ^  Handbook  of  Physiology,     convenient  of  text-books.    These  gentlemen,  Messrs. 

JJr.  K-'fKes    r,mciseness  with  completeness,  and  is,     Kirkesand  Paget,  have  the  gift  of  telling  us  what 

It  commnes  i ,  ,       ,..ntec|  for  consultation  1  >y  the    we  want  to  know,  without  thinking   it   necessary 

therefore^ admraoiy^^^i.^  QuaruHy  Journal  t0  tel|  U8  ali  they  know—Boston  Med  and  Surg. 

"nnfofUie  very  best  handbooks  of  Physiology  w«  Journal. 

"           presenting  just  such  an  outline  of  the  sci-  por  tne  student  beginning   this  studv,  and   the 

fr. is  the  student  requires  during  his  attendance  practitioner  who  has    but  leisure    to    refresh    lug 

n  a  course  of  lectures,  or  for  reference  whilst  memory,  this  book  is  invaluable,  as  it  contains  all 

"Snaring  for  examination.—  Am.  Medical  Journal  tnat   lt   is   lmportant  to   know.— Charleston  M*d. 

P7ts  excellence  is  in  its  compactness,  its  clearness,  Journal . 
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KNAPP'S  TECHNOLOGY;  or,  Chemistry  applied 
to  the  Arts  and  to  Manufactures.  Edited  l>y  Dr. 
Ronalds,  Dr.  Richardson,  and  Prof.  W.  R. 
Johnson.  In  two  handsome  8vo.  vols.,  with  about 
500  wood- engravings.    $6  00. 


LAYCOi'KS  LjBCTURES  ON  Till".  PRINCI- 
PLES AM)  METHODS  OF  MEDICAL  OU- 
SERVATION  AND  RESEARCH.  ForthaUM 
of  Advanced  Student*  »nd  Junior  Practition*r«. 
In  one  royal  ISmo.  volume,  extra  cloth.  Price  81. 


LALLEMAND   AND   WILSON. 

A    PRACTICAL    TREATISE    ON    THE    CAUSES,    SYMPTOMS,    AND 

TREATMENT  OF  SPERMATORRHOEA.     By  M.  Lallemand.    Translated  and  edited  by 

Henry  J   McDougall.     Third  American  edition.     To  which  is  added ON  DISEASES 

OF  THE  VESICULJE  SEMINALES;  and  their  associated  organs.  With  special  refer- 
ence to  the  Morbid  Secretions  of  the  Prostatic  and  Urethral  Mucous  Membrane.  By  Marris 
Wilson,  M.  D.    In  one  neat  octavo  volume,  of  about  400  pp.,  extra  cloth.  $2  00.   (Just  Issued.) 


LA    ROCHE  (R.),    M .  D.,  &c. 
YELLOW  FEVER,  considered  in  its  Historical,  Pathological,  Etiological,  and 

Therapeutical  Relations.  Including  a  Sketch  of  the  Disease  as  it  has  occurred  in  Philadelphia 
from  Hi99to  ISM,  with  an  examination  of  the  connections  between  it  and  the  fevers  known  under 
the  same  name  in  other  parts  of  temperate  as  well  as  in  tropical  regions.  In  two  large  and 
handsome  octavo  volumes  of  nearly  1500  pages,  extra  cloth.     $7  00. 


From  Professor  S.  IT.  Dickson,  Charleston,  S.  C, 
September  18,  1855. 

A  monument  of  intelligent  and  well  applied  re- 
search, almost  without  example.  It  is,  indeed,  in 
itself,  a  large  library,  and  is  destined  to  constitute 
the  special  resort  as  a  book  of  reference,  in  the 
subject  of  which  it  treats,  to  all  future  time. 

We  have  not  time  at  present,  engaged  as  we  are, 
by  day  and  by  night,  in  the  work  of  combating  this 
very  disease,  now  prevailing  in  our  city,  to  do  more 
than  give  this  cursory  notice  of  what  we  consider 
as  undoubtedly  the  most  able  and  erudite  medical 
publication  our  country  has  yet  produced  But  in 
view  of  the  startling  fact,  tflat  this,  the  most  malig- 


nant and  unmanageable  disease  of  modern  times, 
has  for  several  years  been  prevailing  in  our  country 
to  a  greater  extent  than  ever  before;  that  it  is  no 
longer  confined  to  either  large  or  small  cities,  but 
penetrates  country  villages,  plantations,  and  farm- 
houses; that  it  is  treated  with  scarcely  better  suc- 
cess now  than  thirty  or  forty  years  ago ;  that  there 
is  vast  mischief  done  by  ignorant  pretenders  to  know- 
ledge in  regard  to  the  disease,  and  in  view  of  the  pro- 
bability that  a  majority  of  southern  physicians  will 
be  called  upon  to  treat  the  disease,  we  trust  that  this 
able  and  comprehensive  treatise  will  be  very  gene- 
rally read  in  the  south. — Memphis  Med.  Recorder. 


BY  THE  SAME  AUTHOR. 

PNEUMONIA ;  its  Supposed  Connection,  Pathological  and  Etiological,  with  Au- 
tumnal Fevers,  including  an  Inquiry  into  the  Existence  and  Morbid  Agency  of  Malaria.  In  one 
handsome  octavo  volume,  extra  cloth,  of  500  pages.    $3  00. 


LAWRENCE  (W.),   F.  R.  S.,  See. 
A  TREATISE    ON    DISEASES    OF    THE    EYE.     A    new  edition,  edited, 

with  numerous  additions,  and  243  illustrations,  by  Isaac  Hays.  M.  D.,  Surgeon  to  Will's  Hospi- 
tal, &c.  In  one  very  large  and  handsome  octavo  volume,  of  950  puges,  strongly  bound  in  leather 
with  raised  bands.     $5  00. 

LUDLOW  (J.  L.),   M.  D. 
A  MANUAL   OF    EXAMINATIONS   upon   Anatomy,   Physiology,   Surgery, 

Practice  of  Medicine,  Obstetrics,  Materia  Medica,  Chemistry,  Pharmacy,  and  Therapeutics.     To 
which  is  added  a  Medical  Formulary.     Third  edition,  thoroughly  revised  and  greatly  extended 
and  enlarged.     With  370  illustrations.     In  one  handsome  royal  12mo.  volume,  leather,  of  816 
large  pages.     $2  50. 
We  know  of  no  better  companion  for  the  student  I  crammed  into  his  head  by  the  various  professors  to 

during  the  hours  spent  in  the  lecture  room,  or  to  re-     whom  be  is  compelled  to  listen. —  Western  Lancet, 

fresh,  at  a  glance,  his  memory  of  the  various  topics  |  May,  1857. 


LEHMANN    (C.  G.) 

PHYSIOLOGICAL  CHEMISTRY.  Translated  from  the  second  edition  by 
George  E.  Day,  M.  D.,  F.  R.  S.,  &c,  edited  by  R.  E.  Rogers,  M.  D.,  Professor  of  Chemistry 
in  the  Medical  Department  of  the  University  of  Pennsylvania,  with  illustrations  selected  from 
Funke's  Atlas  of  Physiological  Chemistry,  and  an  Appendix  of  plates.  Complete  in  two  large 
and  handsome  octavo  volumes,  extra  cloth,  containing  1200  pages,  with  nearly  two  hundred  illus- 
trations. $6  00. 
The  work  of  Lehmann  stands  unrivalled  as  the  I      The  most  important  contribution  as  yet  made  to 

most  comprehensive  book  of  reference  and  informa-  |  Physiological  Chemistry Am.  Journal  Med.  Sci- 

tion  extant  on  every  branch  of  the  subject  on  which  I  oitts,  Jan.  1856. 

it  treats. — Edinburgh  Journal  of  Medical  Science.  \ 

by  the  same  author.     (Lately  Published.) 

MANUAL  OF  CHEMICAL   PHYSIOLOGY.      Translated  from  the  German, 

with  Notes  and  Additions,  by  J.  Cheston  Morris,  M.  D.,  with  an  Introductory  Essay  on  Vital 
Force,  by  Professor  Samuel  Jackson,  M.  D.,  of  the  University  of  Pennsylvania.  With  illus- 
trations on  wood.     In  one  very  handsome  octavo  volume,  extra  cloth,  of  336  pages.     $2  25. 

From  Prof.  Jac&son's  Introductory  Essay. 
In  adopting  the  handbook  of  Dr.  Lehmann  as  a  manual  of  Organic  Chemistry  for  the  use  of  the 
students  of  the  University,  and  in  recommending  his  original  work  of  Physiological  Chemistry 
for  their  more  mature  studies,  the  high  value  of  his  researches,  and  the  great  weight  of  his  autho- 
rity in  that  important  department  of  medical  science  are  fully  recognized. 
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LYONS  (ROBERT    D.),    K.   C.  C, 

Late  Pathologist  in-chief  to  the  British  Army  in  the  Crimea,  &c. 

A  TREATISE  ON  FEVER;  or.  selections  from  a  course  of  Lectures  on  Fever 
Being  part  of  a  course  of  Theory  and  Practice  of  Medicine.  In  one  neat  octavo  volume,  of  362 
pages,  extra  cloth;  $2  00.     {Now  Ready.)  ' 

From  the  Author's  Preface. 

"lam  induced  to  publish  this  work  on  Fever  with  a  view  to  bring  within  the  reach  of  the 
student  and  junior  practitioner,  in  a  convenient  form,  the  more  recent  results  of  inquiries  into  the 
Pathology  and  Therapeutics  of  this  formidable  class  of  diseases. 

"  The  works  of  the  great  writers  on  Fever  are  so  numerous,  and  in  the  present  day  are  scattered 
in  so  rnany  languages,  ihat  they  are  difficult  of  access,  not  only  to  students  but  also  to  practitioners. 
1  shall  deem  myself  fortunate  if  I  can  in  any  measure  supply  the  want  which  is  felt  in  this  respect. 

cine.  We  consider  the  work  a  most  valuable  addi- 
tion to  medical  literature,  and  one  destined  to  wield 
no  little  influence  over  the  mind  of  the  profession. — 
Med  and  Surg.  Reportfr,  May  4,  1861. 

This  is  an  admirable  work  upon  the  most,  remark- 
able and  most  important  class  of  diseases  to  which 
mankind  are  liable. — Med.  Journ.  of  N.  Carolina, 
May,  1861. 


We  have  great  pleasure  in  recommending  Dr. 
Lyons'  work  on  Fever  to  the  attention  of  the  pro- 
fession. It  is  a  work  which  cannot  fail  to  enhance 
the  author's  previous  well-earned  reputation,  as  a 
diligent,  careful,  and  accurate  observer. — British 
Med.  Journal,  March  2,  1861. 

Teken  as  a  whole  we  can  recommend  it  in  the 
highest  terms  as  well  worthy  the  careful  perusal 
and  study  of  every  student  and  practitioner  of  medi- 


MEIGSfCHARLES  D.),  M.  D., 

Professor  of  Obstetrics,  &c.  in  the  Jefferson  Medical  College,  Philadelphia. 

OBSTETRICS :   THE   SCIENCE   AND   THE   ART.     Third  edition,  revised 

and  improved.   With  one  hundred  and  twenty-nine  illustrations.  In  one  beautifully  printed  octavo 
volume,  leather,  of  seven  hundred  and  fifty-two  large  pages.     $3  75. 

Though  the  work  has  received  only  five  pages  of 
enlargement,  its  chapters  throughout  wear  the  im- 
press of  careful  revision.  Expunging  and  rewriting, 
remodelling  its  sentences,  with  occasional  new  ma- 
terial, all  evince  a  lively  desire  that  it  shall  deserve 
to  be  regarded  as  improved  in  manner  as  well  as 
matter.  In  the  matter,  every  stroke  of  the  pen  has 
increased  the  value  of  the  book,  both  in  expungings 
and  additions  —Western  Lancet,  Jan.  1857. 


The  best  American  work  on  Midwifery  that  is 
accessible  to  the  student  and  practitioner— N.  W. 
Med.  and  Surg.  Journal,  Jan.  1657. 

This  is  a  standard  work  by  a  great  American  Ob- 
stetrician. It  is  the  third  and  last  edition,  and,  in 
the  language  of  the  preface,  the  author  has  "brought 
the  subject  up  to  the  latest  dates  of  real  improve- 
ment in  our  art  and  Science." — Nashville  Journ.  of 
Med.  and  Surg.,  May,  1857. 


BY  THE  SAME  AUTHOR.     {Just  Issued.) 

WOMAN:  HER  DISEASES  AND  THEIR  REMEDIES.     A  Series  of  Leo- 

tures  to  his  Class.     Fourth  and  Improved  edition.    In  one  large  and  beautifully  printed  octavo 

volume,  leather,  of  over  700  pages.     $3  60. 

In  other  respects,  in  our  estimation,  too  much  can- 
not be  said  in  praise  of  this  work.  It  abounds  with 
beautiful  passages,  and  for  conciseness,  for  origin- 
ality, and  for  all  that  is  commendable  in  a  work  on 
the  diseases  of  females,  it  is  not  excelled,  and  pro- 
fa  ibly  not  equalled  in  the  English  language.  On  the 
whole,  we  know  of  no  worlc  on  the  diseases  of  wo- 
men which  we  can  so  cordially  commend  to  the 
student  i.nd  practitioner  as  the  one  before  us. — Ohio 
Med.  and  Surg.  Journal. 

The  body  of  the  book  is  worthy  of  attentive  con- 
sideration, and  is  evidently  the  production  of  a 
clever,  thoughtful,  and  sagacious  physician.  Dr. 
Meigs's  letters  on  the  diseases  of  the  external  or- 
gans, contain  many  interesting  and  rare  cases,  and 
many  instructive  observations.  We  take  our  leave 
of  Dr.  Meigs,  with  a  high  opinion  of  his  talents  and 
originality. —  The  British  and  Foreign  Medico-Chi- 
rurgical  Review. 

Every  chapter  is  replete  with  practical  instruc- 
tion, and  bears  the  impress  of  being  the  composition 
of  an  acute  and  experienced  mind.  There  is  a  terse- 
ness, and  at  the  same  time  an  accuracy  in  his  de- 
scription of  symptoms,  and  in  the  rules  for  diagnosis, 


which  cannot  fail  to  recommend  the  volume  to  the 
attention  of  the  reader. — Ranking's  Abstract. 

It  contains  a  vast  amount  of  practical  knowledge, 
by  one  who  has  accurately  observed  and  retained 
the  experience  of  many  years. — Dublin  Quarterly 
Journal . 

Full  of  important  matter,  conveyed  in  a  ready  and 
agreeable  manner. — St. Louis  Med.  and  Surg.  Jour. 

There  is  an  off-hand  fervor,  a  glow,  and  a  warm- 
heartedness infecting  the  effort  of  Dr.  Meigs,  which 
is  entirely  captivating,  and  which  absolutely  hur- 
ries the  reader  through  from  beginning  to  end.  Be- 
sides, the  book  teems  with  solid  instruction,  and 
it  shows  the  very  highest  evidence  of  ability,  viz., 
the  clearness  with  which  the  information  is  pre- 
sented. We  know  of  no  better  test  of  one's  under- 
standing a  subject  than  the  evidence  of  the  power 
of  lucidly  explaining  it.  The  most  elementary,  as 
well  as  the  obscurest  subjects,  under  the  pencil  of 
Prof.  Meigs,  are  isolated  and  made  to  stand  out  in 
such  bold  relief,  as  to  produce  distinct  impressions 
upon  the  mind  and  memory  of  the  reader.  —  Tht 
Charleston  Med.  Journal. 


BY  THE  SAME   AUTHOR. 

ON    THE    NATURE,    SIGNS,    AND    TREATMENT    OF    CHILDBED 

FEVER.     In  a  Series  of  Letters  addressed  to  the  Students  of  his  Class.    In  one  handsome 
octavo  volume,  extra  cloth,  of  365  pages.     $2  50. 


The  instructive  and  interesting  author  of  this 
work  whose  previous  labors  have  placed  his  coun- 
trymen under  deep  and  abiding  obligations,  again 
Challenges  their  admiration  in  the  fresh  and  vigor- 
ous  attractive  and  racy  pages  before  us.   It  is  a  de- 


lectable book.  *  *  *  This  treatise  upon  child- 
bed fevers  will  have  an  extensive  sale,  being  des- 
tined, as  it  deserves,  to  find  a  place  in  the  library 

of  every  practitioner  who  scorns  tolag  in  the  rear. 

Nashville  Journal  of  Medicine  and  Surgery. 


BY   THE  SAME   AUTHOR  ;   WITH  COLORED  PLATES. 


A  TREATISE  ON  ACUTE  AND  CHRONIC  DISEASES  OF  THE  NECK 

OF  THE  UTERUS.     With  numerous  plates,  drawn  and  colored  from  nature  in  the  highest 
style  of  art.    In  one  handsome  octavo  volume,  extra  cloth.    $4  50. 
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MACLISE   (JOSEPH),    SURGEON. 
SURGICAL  ANATOMY.     Forming  one  volume,   very  large  imperial   quarto. 

With  sixty-eight  large  and  splendid  Plates,  drawn  in  the  best  Kyle  and  beautifully  colored.    Con- 
taining one  hundred  and  ninety  Figures,  many  ol  them  the  size  of  life.     Together  with  copious 
and  explanatory  letter-press.     Strongly  and  handsomely  bound   in  extra  cloth,  being  one  of  the 
cheapest  and  best  executed  Surgical  works  as  yet  issued  in  this  country.    $11  00. 
%*  The  size  of  this  work  prevents  its  transmission  through  the  post-office  as  a  whole,  but  those 

who  desire  to  have  copies  forwarded  by  mail,  can   receive  them  in  five  parts,  done  up  in  stout 

wrappers.     Price  $9  00. 


One  of  the  greatest  artistic  triumphs  of  tlie  age 
in  Surgical  Anatomy. — British  American  Medical 
Journal. 

No  practitioner  whose  means  will  admit  should 
fail  to  possess  it. — Banking's  Abstract. 

Too  much  cannot  be  said  in  Us  praise;  indeed, 
we  have  not  language  to  do  it  justice. — Ohio  Medi- 
tal  and  Surgical  Journal. 

The  most  accurately  engraved  and  beautifully 
colored  plates  we  have  ever  seen  in  an  American 
book — one  of  the  best  and  cheapest  surgical  works 
ever  published. — Buffalo  Medical  Journal. 

It  is  very  rare  that  so  elegantly  printed,  so  well 
illustrated,  and  so  useful  a  work,  is  offered  at  bo 
moderate  a  price. — Charleston  Medical  Journal. 

Its  plates  can  boast  a  superiority  which  places 
them  almost  beyond  the  reach  of  competition . — Medi- 
cal Examiner. 

Country  practitioners  will  find  these  plates  of  im- 
mense value. — N.  Y.  Medical  Gazette. 


A  work  which  has  no  parallel  in  point  of  accu- 
racy and  cheapness  in  the  English  language. — N.  Y. 
Jo  urn  al  of  Mt  d  i  c  ine . 

We  are  extremely  gratified  to  announce  to  ttia 
profession  the  completion  of  this  truly  magnificent 
work,  which,  as  a  whole,  certainly  stands  unri- 
valled, both  for  accuracy  of  drawing,  lieauty  of 
coloring,  and  all  the  requisite  explanations  of  the 
subject  in  hand. — Tht  New  Orleans  Medical  and 
Surgical  Journal. 

This  is  by  far  the  ablest  work  on  Surgical  Ana- 
tomy that  has  come  under  our  observation.  W« 
know  of  no  other  work  that  would  justify  a  stu- 
dent, in  any  degree,  for  neglect  of  actual  dissec- 
tion. In  those  sudden  emergencies  that  so  often 
arise,  and  which  require  the  instantaneous  command 
of  minute  anatomical  knowledge,  a  work  of  this  kind 
keeps  the  details  of  the  dissecting-room  perpetually 
fresh  in  the  memory. — The  Western  Journal  of  Medi- 
cine and  Surgery. 


MILLER  (HENRY),  M.  D., 

Professor  of  Obstetrics  and  Diseases  of  Women  and  Children  in  the  University  of  Louisville. 

PRINCIPLES  AND  PRACTICE  OF  OBSTETRICS,  &c. ;  including  the  Treat- 

ment  of  Chronic  Inflammation  of  the  Cervix  and  Body  of  the  Uterus  considered  as  a  frequent 
cause  of  Abortion.  With  about  one  hundred  illustrations  on  wood.  In  one  very  handsome  oc- 
tavo volume,  of  over  600  pages.     (Lately  Published.)     $3  75. 


We  congratulate  the  author  that  the  task  is  done. 
We  congratulate  him  that  he  has  given  to  the  medi- 
cal public  a  work  which  will  secure  for  him  a  high 
and  permanent  position  among  the  standard  autho- 
rities on  the  principles  and  practice  of  obstetrics. 
Congratulations  are  not  less  due  to  the  medical  pro- 
fession of  this  country,  on  the  acquisition  of  a  trea- 
tise embodying  the  results  of  the  studies,  reflections, 
and  experience  of  Prof.  Miller.  Few  men,  if  any, 
in  this  country,  are  more  competent  than  he  to  write 
on  thisdepartmentof  medicine.  Engaged  for  thirty- 
five  years  in  an  extended  practice  of  obstetrics,  for 
many  years  a  teacher  of  this  branch  of  instruction 
in  one  of  the  largest  of  our  institutions,  a  diligent 
student  as  well  as  a  careful  observer,  an  original  and 
independent  thinker,  wedded  to  no  hobbies,  ever 
ready  to  consider  without  prejudice  new  views,  and 
to  adopt  innovations  if  they  are  really  improvements, 
and  withal  a  clear,  agreeable  writer,  a  practical 
treatise  from  his  pen  could  not  fail  to  possess  great 
value. — Buffalo  Med  Journal. 

In  fact,  this  volume  must  take  its  place  among  the 
standard  systematic  treatises  on  obstetrics  ;  a  posi- 


tion to  which  its  merits  justly  entitle  it.  The  style 
is  such  that  the  descriptions  are  clear,  and  each  sub- 
ject is  discussed  and  elucidated  with  due  regard  to 
its  practical  bearings,  which  cannot  fail  to  make  it 
acceptable  and  valuable  to  both  students  and  prac- 
titioners. We  cannot,  however,  close  this  brief 
notice  without  congratulating  the  author  and  the 
profession  on  the  production  of  such  an  excellent 
treatise.  The  author  is  a  western  man  of  whom  we 
feel  proud,  and  we  cannot  but  think  that  his  book 
will  find  many  readers  and  warm  admirers  wherever 
obstetrics  is  taught  and  studied  as  a  science  and  an 
art. — The  Cincinnati  Lancet  and  Observer. 

A  most  respectable  and  valuable  addition  to  our 
home  medical  literature,  and  one  reflecting  credit 
alike  on  the  author  and  the  institution  to  which  he 
is  attached.  The  student  will  find  in  this  work  a 
most  useful  guide  to  his  studies  ;  the  country  prac- 
titioner, rusty  in  his  reading,  can  obtain  from  its 
pages  a  fair  resume  of  the  modern  literature  of  the 
science;  and  we  hope  to  see  this  American  produc- 
tion generally  consulted  by  the  profession. —  Va. 
Med.  Journal. 


MACKENZIE   (W.),    M.D., 

Surgeon  Oculist  in  Scotland  in  ordinary  to  Her  Majesty,  iiC.Scc 

A  PRACTICAL   TREATISE  ON   DISEASES   AND  INJURIES  OF   THE 

EYE.  To  which  is  prefixed  an  Anatomical  Introduction  explanatory  of  a  Horizontal  Section  ol 
the  Human  Eyeball,  by  Thomas  Wharton  Jones,  F.  R.  S.  From  the  Fourth  Revised  and  En- 
larged London  Edition.  With  Notes  and  Additions  by  Addinell  Hewson,  M.  D.,  Surgeon  to 
Wills  Hospital,  &c.  &c.  In  one  very  large  and  handsome  octavo  volume,  leather,  raised  bands,  with 
plates  and  numerous  wood-cuts.     $5  25. 


The  treatise  of  Dr.  Mackenzie  indisputably  holds 
the  firstplace,  and  forms,  in  respect  of  learning  and 
research,  an  Encyclopaedia  unequalled  in  extent  by 
any  other  work  of  the  kind,  either  English  or  foreign. 
— Dixon  on  Diseases  of  the  Eye. 

Few  modern  books  on  any  department  of  medicine 
or  surgery  have  met  with  such  extended  circulation, 
or  have  procured  for  their  authors  a  like  amount  of 
European  celebrity.  The  immense  research  which 
it  displayed,  the  thorough  acquaintance  with  the 
■ubject,  practically  as  well  as  theoretically, and  the 


able  manner  in  which  the  author's  stores  of  learning 
and  experience  were  rendered  available  for  general 
use,  at  once  procured  for  the  first  edition,  as  well  on 
the  continent  as  in  thi6  country,  that  high  position 
as  a  standard  work  which  each  successive  edition 
has  more  firmly  established.  We  consider  it  the 
duty  of  every  one  who  has  the  love  of  his  profession 
and  the  welfare  of  his  patient  at  heart,  to  make  him- 
self familiar  with  this  the  most  complete  work  in 
the  English  language  upon  the  diseases  of  the  eye. 
— Med.  Times  and  Gazette. 


MAVNE'S  DISPENSATORY  AND  THERA- 
PEUTICAL REMEMBRANCER.  With  every 
Practical  Formula  contained  in  the  three  British 
Pharmacopoeias.  Edited,  with  the  addition  of  the 
Formulae  of  the  U.  S.  Pharmacopoeia,  by  R.  E. 
Griffith, M.D     1  12mo.  vol.  ex.  cl. ,300pp.  75  c. 


MALGAIGNE'S  OPERATIVE  SURGERY,  based 
on  Normal  and  Pathological  Anatomy.  Trans- 
lated from  the  French  by  Frederick  Bhutan, 
A.  B.,M.D.  With  numerous  illustrations  on  wood. 
In  one  handsome  octavo  volume,  extra  cloth,  of 
nearly  six  hundred  pages.    82  26. 
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MILLER  (JAMES),   F.  R.S.E., 

Professor  of  Surgery  in  the  University  of  Edinburgh,  &c. 

P?JNkCI^LES  0F  SURGEI*Y.     Fourth  American,  from  the  third  and  revised 

Edinburgh  edition      In  one  large  and  very  Vautiful   volume,  leather,  of  700   pages,  with  two 
hundred  and  forty  illustrations  on  wood.     #3  75. 

.  Jl'^W,(!,rk  °f  Mr"  MiUer  1S  t0°  we"  Hnd  to°  favor-  I  The  work  takes  rank  with  Watson's  Practice  of 
ably  known  among  us,  as  one  of  our  best  text-books, 
to  render  any  further  notice  of  it  necessary  than  the 
announcement  of  a  new  edition,  the  fourth  in  out 
country,  a  proof  of  its  extensive  circulation  among 
us.  As  a  concise  and  reliable  exposition  of  the  sci- 
ence of  modern  surgery,  it  stands  deservedly  high— 
we  know  not  its  superior. — Boston  Med.  and  Surg, 
Journal. 


Physic  j  it  certainly  does  not  fall  behind  that  great 
w>>rk  in  soundness  of  principle  or  depth  of  reason- 
ing and  research  No  physician  who  values  his  re- 
putation, or  seeks  the  interests  of  his  clients,  can 
acquit  himself  before  his  God  and  the  world  without 
making  himself  familiar  with  the  sound  and  philo- 
sophical views  developed  in  the  foregoing  book.— 
New  Orleans  Med.  and  Surg.  Journal. 

by  the  same  author.     (Just  Issued.) 

THE  PRACTICE  OF  SURGERY.  Fourth  American  from  the  last  Edin- 
burgh edition.  Revised  by  the  American  editor.  Illustrated  by  three  hundred  and  sixty-four 
engravings  on  wood.     In  one  large  octavo  volume,  leather,  of  nearly  700  pages.     $3  75. 


No  encomium  of  ours  could  add  to  the  popularity 
of  Aliller'a  Surgery.  Its  reputation  in  this  country 
is  unsurpassed  by  that  of  any  other  work,  and,  when 
taken  in  connection  with  the  author's  Principles  of 
Surgery,  constitutes  a  whole,  without  reference  to 
which  no  conscientious  surgeon  would  be  willing  to 
practice  his  art. —  Southern  Med.  and  Surg.  Journal. 

It  is  seldom  that  two  volumes  have  ever  made  so 
profound  an  impression  in  so  short  a  time  as  the 
"  Principles"  and  the  "  Praetice"  of  Surgery  by 
Mr.  Miller — or  so  richly  merited  the  reputation  they 
have  acquired.  The  author  is  an  eminently  sensi- 
ble, practical,  and  well-informed  man,  who  knows 


his  works,  both  on  the  principles  and  practice  of 
surgery  have  been  assigned  the  highest  rank.  If  we 
were  limited  to  but  one  work  on  surgery,  that  one 
should  be  Miller's,  as  we  regard  it  as  superior  to  all 
others. — St.  Louis  Med.  and  Surg.  Journal. 

The  author  has  in  this  and  his"  Principles,"  pre- 
sented to  the  profession  one  of  the  most  completeand 
reliable  systems  of  Surgery  extant.  His  style  of 
writing  is  original,  impressive,  and  engaging,  ener- 
getic, concise,  and  lucid.  Few  have  the  faculty  of 
condensing  so  much  in  small  space,  and  at  the  same 
time  so  persistently  holding  the  attention.  Whether 
as  a  text-book  for  students  or  a  book  of  reference 


exactly  what  he  is  talking  about  and  exactly  how  to    for  practitioners,  it  cannot  be  too  strongly  recom- 
talk  it.—  Kentucky  Medical  Recorder.  I  mended.— Southern  Journal  of  Med.  and  Physical 

By  the  almost  unanimous  voice  of  the  profession,  |  Sciences. 


MORLAND  (W.  W.),    M.   D., 

Fellow  of  the  Massachusetts  Medical  Society,  &c. 

DISEASES  OF  THE  URINARY  ORGANS;  a  Compendium  of  their  Diagnosis, 

Pal hology,  and  Treatment.     With  illustrations.     In  one  large  and  handsome  octavo  volume,  of 
about  600  pages,  extra  cloth.     (Just  Issued.)     $3  50. 

refer.    This  desideratum  has  been  supplied  by  Dr. 

Morland,  and  it  lias  been  ably  done.     He  has  placed 

before   us   a  full,   judicious,  and    reliable    digest. 

Each  subject  is  treated  with  sufficient  minuteness, 


yet  in  a  succinct,  narrational  style,  such  as  to  render 
the  wont  one  of  great  interest,  and  one  which  will 
prove  in  the  highest  degree  useful  to  the  general 
practitioner. — N.  Y.  Journ.  of  Medicine , 


Taken  as  a  whole,  we  can  recommend  Dr.  Nor- 
land's compendium  as  a  very  desirable  addition  to 
the  library  of  every  medical  or  surgical  practi- 
tioner— Brit,  and  For.  Med.-Chir.  Rev.,  A  pril,  1859. 

Every  medical  practitioner  whose  attention  has 
been  to  any  extent  attracted  towards  the  class  of 
diseases  to  which  this  treatise  relates,  must  have 
often  and  sorely  experienced  the  want  of  some  full, 
yet  concise  recent  compendium  to  which  he  could 

BY  THE  same  author  — (Now  Ready.) 

THE  MORBID  EFFECTS  OF  THE   RETENTION   IN   THE   BLOOD  OF 

THE  ELEMENTS  OF  THE  URINARY  SECRETION.  Being  the  Dissertation  to  which  the 
Fiske  Fund  Prize  was  awarded,  July  11,  1861.  In  one  small  octavo  volume,  83  pages,  extra 
cloth.     75  cents. 

MONTGOMERY  (W.  F.l,   M.  D.,  M.  R.  I.  A.,  &c, 

Professor  of  Midwifery  in  the  King  and  Queen's  College  of  Physicians  in  Ireland,  &c. 

AN  EXPOSITION  OF  THE  SIGNS  AND  SYMPTOMS  OF  PREGNANCY. 

With  some  other  Papers  on  Subjects  connected  with  Midwifery.     From  the  second  and  enlarged 
English  edition.     With  two  exquisite  colored   plates,  and  numerous  wood-cuts.     In  one  very 
handsome  octavo  volume,  extra  cloth,  of  nearly  600  pages.     (Lately  Published.)     $3  75. 
A  hook  unusually  rich  in  practical  suggestions.—    fresh,  and  vigorous,  and  classical  is  our  author's 
A  book  *™V±f"y"j  ' Jan   1857.  O0  style;   and   one  forgets,  in  the  renewed  charm  of 

Am  Journal  Med.  Sciences,  Jan •  «»'•  ..very  page,  that  it,  and  every  line,  and  every  word 

These   several   subjects  so  interesting  in  them- 


son  ne  unparalleled  in  obstetrics,  and  unsurpassed  in 
med"cine      The  reader's  interest  can  never  flag,  so 

MOHR  (FRANCIS),  PH.  D.,  AND  REDWOOD  (TH  EOPH  I  LUS). 
v>n  A  fTTC AL    PHARMACY.     Comprising  the  Arrangements,  Apparatus,  and 

^  ittions  of  the  Pharmaceutical  Shop  and  Laboratory.     Edited,  with  extensive  Additions, 

ManipuiaiK  k  pRf)CTER)  of  the  Philadelphia  College  of  Pharmacy.     In  one  handsomely 

by   ted  octavo  volume,  extra  cloth,  of  570  pages,  with  over  500  engravings  on  wood.    $2  75. 
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NEILL  (JOHN),   M.  D., 

Surgeon  to  the  Pennsylvania  Hospital, 4.C.;  and 

FRANCIS  GURNEY   SMITH,   M.  D., 

Professor  of  Institutes  of  Medicine  in  the  Pennsylvania  iMedical  College. 

AN  ANALYTICAL  COMPENDIUM  OF  THE  VARIOUS  BRANCHES 

OF  MEDICAL  SCIENCE  ;  for  the  Use  and  Examination  ol  Students.     A  new  edition,  revised 
and  improved.     In  one  very  large  and  handsomely  printed  royal  12mo.  volume,  of  about  one 
thousand  pages,  with  374  wood-cuts.     Strongly  bound  in  leather,  with  raised  bands.     $3  00. 
The  very  nattering  reception  which  has  been  accorded  to  this  work,  and  the  high  estimate  placed 
upon  it  by  the  profession,  as  evinced  by  the  constant  and  increasing  demand  which  has  rapidly  ex- 
hausted two  large  editions,  have  stimulated  the  authors  to  render  the  volume  in  its  present  revision 
more  worthy  of  the  success  which  has  attended  it.     It  has  accordingly  been  thoroughly  examined, 
and  such  errors  as  had  on  former  occasions  escaped  observation  have  been  corrected,  and  whatever 
additions  were  necessary  to  maintain  it  on  a  level  with  the  advance  of  science  have  been  introduced. 
The  extended  series  of  illustrations  has  been  still  further  increased  and  much  improved,  while,  by 
a  slight  enlargement  of  the  page,  these  various  additions  have  been  incorporated  without  increasing 
the  bulk  of  the  volume. 

The  work  is,  therefore,  again  presented  as  eminently  worthy  of  the  favor  with  which  it  has  hitherto 
been  received.  As  a  book  for  daily  reference  by  the  student  requiring  a  guide  to  his  more  elaborate 
text-books,  as  a  manual  for  preceptors  desiring  to  stimulate  their  students  by  frequent  and  accurate 
examination,  or  as  a  source  from  which  the  practitioners  of  older  date  may  easily  and  cheaply  acquire 
a  knowledge  of  the  changes  and  improvement  in  professional  science,  its  reputation  is  permanently 
established. 


The  best  work  of  the  kind  with  which  we  are 
acquainted. — Med.  Examiner. 

Having  made  free  use  of  this  volume  in  our  ex- 
aminations of  pupils,  we  can  speak  from  experi- 
ence in  recommending  it  as  an  admirable  compend 
for  students,  and  as  especially  useful  to  preceptors 
who  examine  their  pupils.  It  will  save  the  teacher 
much  labor  by  enabling  him  readily  to  recall  all  of 
the  points  upon  which  his  pupils  should  be  ex- 
amined. A  work  of  this  sort  should  be  in  the  hands 
of  every  one  who  takes  pupils  into  his  office  with  a 
view  of  examining  them;  and  this  is  unquestionably 
the  best  of  its  class. — Transylvania  Med.  Journal 

In  the  rapid  course  of  lectures,  where  work  for 


the  students  is  heavy,  and  review  necessary  for  an 
examination,  a  compend  is  not  only  valuable,  but 
it  is  almost  a  sine  qua  non.  The  one  before  us  is, 
in  most  of  the  divisions,  the  most  unexceptionable 
of  all  books  of  the  kind  that  we  know  of.  The 
newest  and  soundest  doctrines  and  the  latest  im- 
provements and  discoveries  are  explicitly,  though 
concisely,  laid  before  the  student.  There  is  a  class 
to  whom  we  very  sincerely  commend  this  cheap  book 
as  worth  its  weigh  t  in  silver — that  class  is  the  gradu- 
ates in  medicine  of  more  than  ten  years'  standing, 
who  have  not  studied  medicine  since.  They  will 
perhaps  find  out  from  it  that  the  science  is  not  exactly 
now  what  it  was  when  they  left  it  off. — The  Stetho- 
scope. 


NELIGAN  (J.    MOORE),  M.  D.,  M.  R.  I. A.,  «tc. 
ATLAS  OF  CUTANEOUS  DISEASES.     In  one  beautiful  quarto  volume,  extra 

cloth,  with  splendid  colored  plates,  presenting  nearly  one  hundred  elaborate  representations  of 
disease.    $4  50. 

This  beautiful  volume  is  intended  as  a  complete  and  accurate  representation  of  all  the  varieties 
of  Diseases  of  the  Skin.  While  it  can  be  consulted  in  conjunction  with  any  work  on  Practice,  it  has 
especial  reference  to  the  author's  "  Treatise  on  Diseases  of  the  Skin,"  so  favorably  received  by  the 
profession  some  years  since.  The  publishers  feel  justified  in  saying  that  few  more  beautifully  exe- 
cuted plates  have  ever  been  presented  to  the  profession  of  this  country. 

Neligan's  Atlas  of  Cutaneous  Diseases  supplies  a  [  give,  at  a  coup  d'ail,  the  remarkable  peculiarities 
long  existent  desideratum  much  felt  by  the  largest  of  each  individual  variety.  And  while  thus  the  dis- 
class of  our  profession.  It  presents,  in  quarto  size,  ease  is  rendered  more  definable,  there  is  yet  no  loss 
16  plates,  each  containing  from  3  to  6  figures,  and  of  proportion  incurred  by  the  necessary  concentra- 
forming  in  all  a  total  of  90  distinct  representations  tion.  Each  figure  is  highly  colored,  and  so  truthful 
of  the  different  species  of  skin  affections,  grouped  has  the  artist  been  that  the  most  fastidous  observer 
together  in  genera  or  families.  The  illustrations  could  not  justly  take  exception  to  the  correctness  of 
have  been  taken  from  nature,  and  have  been  copied  i  the  execution  of  the  pictures  under  his  scrutiny . — 
with  such  fidelity  that  they  present  a  striking  picture  Montreal  Med.  Chronicle. 
of  life;  in  which  the  reduced  scale  aptly  serves  to  I 

BY  THE  SAME  AUTHOR. 

A    PRACTICAL   TREATISE    ON   DISEASES   OF  THE    SKIN.      Third 

American  edition.    In  one  neat  royal  12mo.  volume,  extra  cloth,  of  334  pages.    $1  00. 
The  two  volumes  will  be  sent  by  mail  on  receipt  of  Five  Dollars. 


0%£S  <PJl,  I5E  J)IFE£REET™  FORMS    OF  I      One  vol.  royal  12mo.,  extra  cloth  with  numerous 
THE   SKELETON,  AND   OF   THE   TEETH.  |     illustrations.    8125 

PIRRIE(WILLIAM),  F.  R.  S.  E., 

Professor  of  Surgery  in  the  University  of  Aberdeen. 

THE    PRINCIPLES  AND  PRACTICE  OF  SURGERY.    Edited  by  John 

Neill,  M.  D.,  Professor  of  Surgery  in  the  Penna.  Medical  College,  Surgeon  tothe  Pennsylvania 
Hospital,  <fcc.  In  one  very  handsome  octavo  volume,  leather,  of  780  pases,  with  316  illustrations. 
$3  75. 

We  know  of  no  other  surgical  work  of  a  reason-  ]  rately  discussed  the  principles  of  surgery,  and  a 
able  size,  wherein  there  is  so  much  theory  and  prac-  safe  and  effectual  practice  predicated  upon  them, 
tice,  or  where  subjects  are  more  soundly  or  clearly  j  Perhaps  no  work  upon  this  subject  heretofore  issued 
taught. — The  Stethoscope.  is  so  full  upon  the  science  of  the  art  of  surgery. 

Prof.  Pirrie,  in  the  work  before  us,  has  elabo-  ,  *VajA*iJ/«  Journal  of  Medicine  and  Surgery . 
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PARRISH    (EDWARD), 
Lecturer  on  Practical  Pharmacy  and  Materia  Medica  in  the  Pennsylvania  Academy  of  Medicine,  Ac. 

AN  INTRODUCTION  TO  PRACTICAL  PHARMACY.     Designed  as  a  Text- 

Book  for  the  Student,  and  as  a  Guide  for  the  Physician  and  Pharmaceutist.  With  many  For- 
mulae and  Prescriptions.  Second  edition,  greatly  enlarged  and  improved.  In  one  handsome 
octavo  volume  of  720  pages,  with  several  hundred  Illustrations,  extra  cloth.  $3  50.  {Just 
Issued.) 

During  the  short  time  in  which  this  work  has  been  before  the  profession,  it  has  been  received 
with  very  great  favor,  and  in  assuming  the  position  of  a  standard  authority,  it  has  filled  a  vacancy 
which  had  been  severely  felt.  Stimulated  by  this  encouragement,  the  author,  in  availing  himself 
of  the  opportunity  of  revision,  has  spared  no  pains  to  render  it  more  worthy  of  the  confidence  be- 
stowed upon  it,  and  his  assiduous  labors  have  made  it  rather  a  new  book  than  a  new  edition,  many 
portions  having  been  rewritten,  and  much  new  and  important  matter  added.  These  alterations  and 
improvements  have  been  rendered  necessary  by  the  rapid  progress  made  by  pharmaceutical  science 
during  the  last  few  years,  and  by  the  additional  experience  obtained  in  the  practical  use  of  the 
volume  as  a  text-book  and  work  of  reference.  To  accommodate  these  improvements,  the  size  of 
the  page  has  been  materially  enlarged,  and  the  number  of  pages  considerably  increased,  presenting 
in  all  nearly  ont-half  more  matter  than  the  last  edition.  The  work  is  therefore  now  presented  as  a 
complete  exponent  of  the  subject  in  its  most  advanced  condition.  From  the  most  ordinary  matters 
in  the  dispensing  office,  to  the  most  complicated  details  of  the  vegetable  alkaloids,  it  is  hoped  that 
everything  requisite  to  the  practising  physician,  and  to  the  apothecary,  will  be  found  fully  and 
clearly  set  forth,  and  that  the  new  matter  alone  will  be  worth  more  than  the  very  moderate  cost  of 
the  work  to  those  who  have  been  consulting  the  previous  edition. 

will  find  all  that  they  desire  to  know,  and  should 


That  Edward  Parrish,  in  writing  a  book  upon 
practical  Pharmacy  some  few  years  ago — one  emi- 
nently original  and  unique — did  the  medical  and 
pharmaceutical  professions  a  great  and  valuable  ser- 
vice, no  one,  we  think,  who  has  had  access  to  its 
pages  will  deny ;  doubly  'welcome,  then,  is  this  new 
edition,  containing  the  added  results  of  his  recent 
and  rich  experience  as  an  observer,  teacher,  and 
practicil  operator  in  the  pharmaceutical  laboratory. 
The  excellent  plan  of  the  first  is  more  thoroughly, 
and  in  detail,  carried  out  in  this  edition. — Peninsular 
Med.  Journal,  Jan.  1860. 

Of  course,  all  apothrcaries  who  have  not  already 
a  copy  of  the  first  edition  will  procure  one  of  this; 
it  is,  therefore,  to  physicians  residing  in  the  country 
and  in  small  towns,  who  cannot  avail  themselves  of 
the  skill  of  an  educated  pharmaceutist,  that  we 
would  especially  commend  this  work.     In  it  they 


know,  but  very  little  of  which  they  do  really  Know 
in  reference  to  this  important  collateral  branch  of 
their  profession;  for  it  is  a  well  established  fact, 
that,  in  the  eduration  of  physicians,  while  the  sci- 
ence of  medicine  is  generally  well  taught,  very 
little  attention  is  paid  to  the  art  of  preparing  them 
for  use,  and  we  know  not  how  this  defect  can  be  so 
well  remedied  as  by  procuring  and  consulting  Dr. 
Parrish's  excellent  work. — St.  Louis  Med.  Journal. 
Jan.  1860. 

We  know  of  no  work  on  the  subject  which  would 
be  more  indispensable  to  the  physician  or  student 
desiring  information  on  the  subjectof  which  it  treats. 
With  Griffith's  "  Medical  Formulary"  and  this,  the 
practising  physician  would  be  supplied  with  nearly 
or  quite  all  the  most  useful  information  on  the  sub- 
ject.— Charleston  Med.  Jour,  and  Review,  Jan.  1860 


PEASLEE  (E.  R.),   M.  D., 

Professor  of  Physiology  and  General  Pathology  in  the  New  York  Medical  College. 

HUMAN  HISTOLOGY,  in  its  relations  to  Anatomy,  Physiology,  and  Pathology; 

for  the  use  of  Medical  Students.     With  four  hundred  and  thirty- four  illustrations.    In  one  hand- 
some octavo  volume,  of  over  600  pages.    (Lately  Published.)    $3  75. 


It  embraces  a  library  upon  the  topics  discussed 
within  itself,  and  is  just  what  the  teacher  and  learner 
need.  Another  advantage,  by  no  means  to  be  over- 
looked, everything  of  real  value  in  the  wide  range 
which  it  embraces,  is  with  great  skill  compressed 
into  an  octavo  volume  of  but  little  more  than  six 
hundred  pages.  We  have  not  only  the  whole  sub- 
ject of  Histology,  interesting  in  itself, ably  and  fully 
discussed,  but  what  is  of  infinitely  greater  interest 
to  the  student,  because  of  greater  practical  value, 
are  its  relations  to  Anatomy,  Physiology,  and  Pa- 
thology, which  are  here  fully  and  satisfactorily  set 
forth.— Nashville  Joum.  of  Med.  and  Surgery. 


We  would  recommend  it  to  the  medical  student 
and  practitioner,  as  containing  a  summary  of  all  that 
is  known  of  the  important  subjects  which  it  treats  ; 
of  all  that  is  contained  in  the  great  works  of  Simon 
and  Lehmann,  and  the  organic  chemists  in  general. 
Master  this  one  volume,  we  would  say  tothemcdic.il 
student  and  practitioner — master  this  book  and  you 
know  all  that  is  known  of  the  great  fundamental 
principles  of  medicine,  and  we  have  no  hesitation 
in  saying  that  it  is  an  honor  to  the  American  medi- 
cal profession  that  one  of  its  members  should  have 
produced  it. — St.  Louis  Mtd.and  Surg.  Journal. 


PEREIRA  (JONATHAN),  M.  D.,  F.  R.  5.,  AND  L.  S. 
THE    ELEMENTS    OF    MATERIA    MEDICA    AND    THERAPEUTICS. 

Third  American  edition,  enlarged  and  improved  by  the  author;  including  Notices  of  most  of  the 
MpHjo,^  sXSs  in  use  in  the  civilized  world,  and  forming  an  Encyclopaedia  of  Materia 
Medtea Ed,  ^Additions,  by  Joseph  Carson,  M.  D  Professor  of  Materia  Medic  and 
Pharmacy  in  the  University  of  Pennsylvania.  In  two  very  large  octavo  volumes  o  2100  pages 
on  smal? type,  with  about  500  illustrations  on  stone  and  wood,  strongly  bound  in  leather,  with 
raised  bands.     ft»  00. 


*** 


Vol.  II.  will  no  longer  be  sold  separate. 


PARKER  (LANGSTON), 

Surgeon  to  the  Queen's  Hospital,  Birmingham. 

TWF  MODERN  TREATMENT  OF  SYPHILITIC  DISEASES,  BOTH  PRI- 

1  .TdvaMD  SECONDARY ;  comprising  the  Treatment  of  Constitutional  and  Confirmed  Syphi- 
M  £,  »  safe  and  successful  method.  With  numerous  Cases,  Formula,  and  Clinical  Observa- 
lis,  Dy  a  •  »  the  Third  and  entireiy  rewritten  London  edition.  In  one  neat  octavo  volume, 
eSa' cloth,  of  316  pages.     8175. 

_nVTF-S   MATERIA   MEDICA   AND   THERAPEUTICS;   including  the 

^  atinns  of  the  Pharmacopoeias  of  London,  Edinburgh,  Dublin,  and  of  the  United  States. 

F,re.Pi.  m«nv  new  medicines.     Edited  by  Joseph  Carson,  M.  D.    With  ninety-eight  illustrations. 
^oneTargJ "STtavo  volume,  extra  cloth,  of  about  700  pages.    S3  00. 
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RAMSBOTHAM  (FRANCIS   H.),   M.D. 
THE  PRINCIPLES  AND  PRACTICE  OF  OBSTETRIC  MEDICINE  AND 

SURGERY,  in  reference  to  the  Process  of  Parturition.  A  new  and  enlarged  edition,  thoroughly 
revised  l>y  the  Author.  With  Additions  by  W.  V.  Keating,  M.  D.,  Professor  of  Obstetric*,  &c,  in 
the  Jefferson  Medical  College,  Philadelphia.  In  one  large  and  handsome  imperial  octavo  volume, 
of650  page*,  strongly  bound  in  leather,  with  raised  bands;  with  sixty  lour  beautiful  Plates,  and 
numerous  Wood-cuts  in  the  text,  containing  in  all  nearly  200  large  and  beautiful  figures.    %'■>  00. 

From  Prof.  Hodge,  of  the  University  of  Pa. 
To  the  American  public,  it  is  most  valuable,  from  its  intrinsic  undoubted  excellence,  and  as  being 

the  best  authorized  exponent  of  British  Midwifery.    Its  circulation  will,  I  trust,  be  extensive  throughout 

our  country. 

It  is  unnecessary  to  say  anything  in  regard  to  the  l  truly  elegant  style  in  which  they  have  brought  it 

utility  ol  this  work.    It  is  already  appreciated  in  our  !  out,  excelling  themselves   in  its  production,  _espe 


country  for  the  value  of  the  matter,  the  clearness  fit 
its  style,  and  the  fulness  of  its  illustrations.  To  the 
physician's  library  it  is  indispensable,  while  to  the 
student  as  a  text-book,  from  which  to  extract  the 
material  for  laying  the  foundation  of  an  education  on 
obstetrical  science,  it  has  no  superior. — Ohio  Med 
and  Surg.  Journal. 
The  publishers  have  secured  its  success  by  the 


ciallv  in  its  plates.  It  is  dedicated  to  Prof.  Meigs, 
and  has  the  emphatic  endorsement  of  Prof.  Hodge, 
as  the  best  exponent  of  British  Midwifery  We 
km.w  of  no  text-book  which  deserves  in  all  respects 
to  be  more  highly  recommended  to  students,  and  we 
could  wish  toseeil  in  the  handsofevery  practitioner, 
for  they  will  find  it  invaluable  for  reference.— Med. 
Gazelle. 


RICORD  (P.),   M.  D. 

A  TREATISE  ON  THE  VENEREAL  DISEASE.    By  John  Hunter,  F.  R.  8. 

With  copious  Additions,  by  Ph  Ricord,  M.  U.    Translated  and  Edited,  with  Notes,  by  Freeman 
J.  Bumstead,  M.D.,  Lecturer  on  Venereal  at  the  College  of  Physicians  and  Surgeons,  New  York. 
Second  edition,  revised,  containing  &  resume  of  Ricord's  Recent  Lectures  on  Chancre.    In 
one  handsome  octavo  volume,  extra  cloth,  of  550  pages,  with  eight  plates.    $3  25.    (Just  Issued.) 
In  revising  this  work,  the  editor  has  endeavored  to  introduce  whatever  matter  ol  interest  the  re- 
cent investigations  of  syphilographers  have  added  to  our  knowledge  of  the  subject.     The  principal 
source  from  which  this  has  been  derived  is  the  volume  of  "Lectures  on  Chancre,"  published  a  lew 
months  since  by  M.  Ricord,  which  affords  a  large  amount  of  new  and  instructive  material  on  many 
controverted  points.     In  the  previous  edition,  M.  Ricord's  additions  amounted  to  nearly  one-third 
of  the  whole,  and  with  the  matter  now  introduced,  the  work  may  be  considered  to  present  his  views 
and  experience  more  thoroughly  and  completely  than  any  other. 

Every  one  will  recognize  the  attractiveness  and 
value  which  lliiswork  derives  from  thus  presenting 
the  opinions  of  these  two  masters  side  by  side.  But. 
it  must  be  admitted,  what  has  made  the  fortune  of 
the  book,  is  the  fact  that  it  contains  the  ''most  com- 
plete embodiment  of  the  veritable  doctrines  of  the 
Hopital  du  Midi,"  which  has  ever  been  made  public. 
The  doetrinai  ideas  of  M.  Ricord,  ideas  which,  if  not 


secretaries,  sometimes  accredited  and  sometimes  not. 
In  the  notes  to  Hunter,  the  master  substitutes  him- 
self forhis  interpreters,  and  gives  hisoriginal  thoughts 
to  the  world  in  a  lucid  and  perfectly  intelligible  man- 
ner.    In  conclusion  we  can  say  that  this  is  incon- 
testably  the  best  treatise  on  syphilis  with  winch  we 
are  acquainted,  and,  as  we  do  not  often  employ  the 
phrase,  we  may  be  excused  for  expressing  the  hope 
universally  adopted. are  incontestab/y  dominant,  have  I  that  it  may  find  a  place  in  the  library  of  every  phy- 
heretofore  only  been  interpreted  by  moreorlessskilful  |  sician. —  VirginiaMed.  and  Surg.  Journal. 

BY   THE  SAME   AUTHOR. 

RICORD'S  LETTERS  ON  SYPHILIS.   Translated  by  W.  P.  Lattimore,  M.  D. 

In  one  neat  octavo  volume,  of  270  pages,  extra  cloth.     $2  00. 


ROKITANSKY 

Curator  of  the  Imperial  Pathological  Museum, 

A    MANUAL   OF  PATHOLOGICAL 

bound  in  two.  extra  cloth,  of  about  1200  pages. 

king,  C  H.  Moore,  and  G.  E.  Day.     $5  50. 

The  profession  is  too  well  acquainted  with  the  re- 
putation of  Rokitansky's  work  to  need  our  assur- 
ance that  this  is  one  of  the  most  profound,  thorough, 
and  valuable  books  ever  issued  from  the  medical 
press.  It  is  sui  generis,  and  has  no  standard  of  com- 
parison. It  is  only  necessary  to  announce  that  it  is 
issued  in  a  form  as  cheap  as  is  compatible  with  its 
size  and  preservation,  and  its  sale  follows  as  a 
matter  of  course.  No  library  can  be  called  com- 
plete without  it.— Buffalo  Med.  Journal. 

An  attempt  to  give  our  readers  any  adequate  idea 
of  the  vast  amount  of  instruction  accumulated  in 
these  volumes,  would  be  feeble  and  hopeless.  The 
effort  of  the  distinguished  author  to  concentrate 
in  a  small  space  his  great  fund  of  knowledge,  has 


(CARL),    M.  D., 

and  Professor  at  the  University  of  Vienna,  &c. 

ANATOMY.  Four  volumes,  octavo, 
Translated  by  W.  E.  Swaine,  Edward  Sieve- 
so  charged  his  text  with  valuable  truths,  that  any 
attempt  of  a  reviewer  to  epitomize  is  at  once  para- 
lyzed, and  must  end  in  a  failure. —  Western  Lancet. 

As  this  is  the  highest  source  of  knowledge  upon 
the  important  subject  of  which  it  treats,  no  real 
student  can  afford  to  be  without  it.  The  American 
publishers  have  entitled  themselves  to  the  thanks  of 
the  profession  of  their  country,  for  this  timeout  and 
beautiful  edition.— Nashville  Journal  of  Medicine. 

As  a  book  of  reference,  therefore,  this  work  must 
prove  of  inestimable  value, and  we  cannot  too  highly 
recommend  it  to  the  profession.— Charleston  Med. 
Journal  and  Review. 

This  book  is  a  necessity  to  every  practitioner.— 
Am.  Med.  Monthly. 


RIGBY    (EDWARD),    M.D., 

Senior  Physician  to  the  General  Lying-in  Hospital,  &c. 

A    SYSTEM    OF    MIDWIFERY.     With  Notes  and  Additional  Illustrations. 
Second  American  Edition.     One  volume  octavo,  extra  cloth,  422  pages.     $2  50. 

BY  the  same  author.     (Lately  Published.) 

ON   THE  CONSTITUTIONAL  TREATMENT  OF  FEMALE  DISEASES. 

In  one  neat  royal  12mo.  volume,  extra  cloth,  of  about  250  pages.    $  1  00. 
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mTT™w^  STILLE  (ALFRED),    M.  D. 

THERAPEUTICS  AND  MATERIA  MEDICA;  a  Systematic  Treatise  on  the 

Action  and   Uses  of  Medicinal  Agents,  including  their  Description  and  History.     In  two  large 

and  handsome  octavo  volumes,  of  1789  pages.     (Just  Issued.)     $8  00. 

This  work  is  designed  especially  for  the  student  and  practitioner  of  medicine,  and  treats  the  various 
articles  of  the  Materia  Medioa  from  the  point  of  view  of  the  bedside,  and  not  ot  the  shop  or  of  the 
lecture-room.  While  thus  endeavoring  to  give  all  praciical  information  likely  to  be  useful  with 
respect  to  the  employment  of  special  remedies  in  special  affections,  and  the  results  to  be  anticipated 
from  their  administration,  a  copious  Index  of  Diseases  and  their  Remedies  renders  the  work  emi- 
nently fitted  for  reference  by  showing  at  a  glance  ihe  different  means  which  have  been  employed, 
and  enabling  the  practitioner  to  exiend  his  resources  in  difficult  ca-es  with  all  that  the  experience 
of  the  profession  has  suggested. 


Rarely,  indeed,  have  we  had  submitted  to  us  a 
work  on  medicine  so  ponderous  in  its  dimensions 
as  that  now  before  us,  and  yet  so  fascinating  in  its 
contents.  It  is,  therefore,  with  a  peculiar  gratifi- 
cation that  we  recognize  in  Dr.  Stille  the  posses- 
sion of  many  of  those  more  distinguished  qualifica- 
tions which  entitle  him  to  approbation,  and  which 
justify  him  in  coming  before  his  medical  brethren 
as  an  instructor.  A  comprehensive  knowledge, 
tested  by  a  sound  and  penetrating  judgment,  joined 
to  a  love  of  progress  — which  a  discriminating  spirit 
of  inquiry  has  tempered  so  as  to  accept  nothing  new 
because  it  is  new,  and  abandon  nothing  old  because 
it  is  old,  but  which  estimates  either  accorcing  to  its 
relations  to  a  just  logic  and  experience — manifests 
itself  everywhere,  and  gives  to  the  guidance  of  the 
author  all  'he  assurance  of  safety  which  the  diffi- 
culties of  his  subject  can  allow.  In  conclusion,  we 
earnestly  advise  our  readers  to  ascertain  for  them- 
selves, by  a  study  of  Br.  Stille's  volumes,  the  great 
value  and  interest  of  the  stores  of  knowledge  they 
present.  We  have  pleasure  in  referring  rather  to 
the  ample  treasury  of  undoubted  truths,  the  real  and 
assured  conquest  of  medicine,  accumulated  by  Dr. 
Stille  in  his  pages  j  and  commend  the  sum  of  his  la- 
bors to  the  attention  of  our  readers,  as  alike  honor- 
able to  our  science,  and  creditable  to  the  zeal,  the 
candor,  and  the  judgment  of  him  who  has  garnered 
the  whole  so  carefully. — Edinburgh  Med.  Journal. 

Our  expectations  of  the  value  of  this  work  were 
based  on  the  well-known  reputation  and  character 
of  the  author  as  a  man  of  scholarly  attainments,  an 
elegant  writer,  a  candid  inquirer  after  truth,  and  a 
philosophical  thinker  ;  we  knew  that  the  task  would 
be  conscientiously  performed,  and  that  few,  if  any, 
among  the  distinguished  medical  teachers  in  this 
country  are  better  qualified  than  he  to  prepare  a 
systematic  treatise  on  therapeutics  in  accordance 
with  the  present  requirements  of  medical  science. 
Our  preliminary  examination  of  the  work  has  satis- 


fied us  that  we  were  not  mistaken  in  our  anticipa- 
tions— New  Orleans  Mediral  News,  March,  1SG0. 

The  most  recent  authority  is  the  one  last  men- 
tioned, Stille.  His  great  work  on  "  Materia  Medi- 
ca  and  Therapeutics/'  published  last  year,  in  two 
octavo  volumes,  of  some  sixteen  hundred  pages, 
while  it  embodies  the  results  of  the  labor  of  others 
up  to  the  time  of  publication,  is  enriched  with  a 
great  amount  of  original  observation  and  research. 
We  would  draw  attention,  by  the  way,  to  the  very 
convenient  mode  in  which  the  Index  is  arranged  in 
this  work.  There  is  firstan  "  Index  of  Remedies  j" 
next  an  "Index  of  Diseases  and  their  Remedies." 
Such  an  arrangement  of  the  Indices,  in  our  opinion, 
greatly  enhances  the  practical  value  of  books  of  this 
kind.  In  tedious,  obstinate  cases  of  disease,  where 
we  have  to  try  one  remedy  after  another  until  our 
stock  is  pretcy  nearly  exhausted,  and  we  are  almost 
driven  to  our  wit's  end,  such  an  index  as  the  second 
of  the  two  just  mentioned,  is  precisely  what  we 
want. — London  Med.  Thins  and  Gazette,  April,  1861. 

We  think  this  work  will  do  much  to  obviate  the 
reluctance  to  a  thorough  investigation  of  this  branch 
of  scientific  study,  for  in  the  wide  range  of  medical 
literature  treasured  in  the  English  tongue,  we  shall 
hardly  find  a  work  written  in  a  style  more  clear  and 
simple,  conveying  forcibly  the  facts  taught,  and  yet 
free  from  turgidity  and  redundancy.  There  is  a  fas- 
cination in  its  pages  that  will  insure  to  it  a  wide 
popularity  and  attentive  perusal,  and  a  degree  of 
usefulness  not  often  attained  through  the  influence 
of  a  single  work.  The  author  has  much  enhanced 
the  practical  utility  of  his  book  by  passing  briefly 
over  the  physical,  botanical,  and  commercial  history 
of  medicines,  and  directing  attention  chiefly  to  their 
physiological  action,  and  their  application  for  the 
amelioration  or  cure  of  disease.  He  ignores  hypothe- 
sis and  theory  which  are  so  alluring  to  many  medical 
writers,  and  so  liable  to  lead  them  astray,  and  con- 
fines himself  to  such  facts  as  have  been  tried  in  the 
crucible  of  experience. — Chicago  Medical  Journal. 


SMITH   (HENRY    H.),  M .  D.   AND    HORNER  (WILLIAM    E.),  M.  D. 
AN  ANATOMICAL  ATLAS,  illustrative  of  the  Structure  of  the  Human  Body. 

In  one  volume,  large  imperial  octavo,  extra  cloth,  with  about  six  hundred  and  fifty  beautiful 
figures.     $3  00. 


These  figures  are  well  selected,  and  present  a 
complete  and  accurate  representation  of  that  won- 
derful fabric,  the  human  body.  The  plan  of  this 
Atlas,  which  renders  it  so  peculiarly  convenient 
for  the  student,  and  its  superb  artistical  execution, 
have  been  already  pointed  out.     We  must  congratu- 


late the  student  upon  the  completion  of  this  Atlas 
as  it  is  the  most  convenient  work  of  the  kind  that 
has  yet  appeared  ;  and  we  must  add,  the  very  beau- 
tiful manner  in  which  it  is  "  got  up"  is  so  creditable 
to  the  country  as  to  be  flattering  to  our  national 
pride. American  Medical  Journal. 


SHARPEY  (WILLIAM),   M.D.,   JONES   QUAIN,   M.D.,  AND 

RICHARD   QUAIN,    F.  R.  S.,  &c. 

HUMAN  ANATOMY.     Revised,  with  Notes  and  Additions,  by  Joseph  Leidy, 

M  D  Professor  of  Anatomy  in  the  University  of  Pennsylvania  Complete  in  two  large  octavo 
voiumes,Teat  her,  of  about  thirteen  hundred  pages.  Beautifully  illustrated  with  over  five  hundred 
engravings  on  wood.    $6  00. 

SIMPSON  (J.  Y.  ,   M.  D., 

Professor  of  Midwifery,  &c,  in  the  University  of  Edinburgh,  &c. 

CLINICAL  LECTURES  ON  THE  DISEASES  OF  FEMALES. 

rons  illustrations.  -  ....-.*» 

nnu         Enable  «eries  of  practical  Lectures  is  now  appearing  in  the  "Medical  News  and 
This   vai u> *u'     gQ   2g61    a£d  1g62)  arui  can  thus  be  had  without   cost  by  subscribers  to  the 
"African  Journal  of  the  MedicalSciences."    Seep.  2. 


With  nume- 


amlV  ON  THE  HUMAN  BRAIN  ;  its  structure, 

S^VVLloeY,  and  Diseases.  From  the  Second  and 
Phyh  infaVeed  London  edition.  In  one  octavo 
^ume   ext7a  cloth,  of  500  pages,  with  120  wood- 

nuts      9*  00- 
SKEY'S  OPERATIVE  SURGERY.    In  one  very 


handsome  octavo  volume,  extra  cloth,  of  over  650 
pages,  with  about  one  hundred  wood-cuts.  $3  25. 
SIMON'S  GENERAL  PATHOLOGY,  as  conduc- 
ive to  the  Establishment  of  Rational  Principles 
for  the  prevention  ano  Cure  of  Disease.  In  one 
octavo  volume,  extra  cloth,  of  212  pagea     SI  25. 
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SARGENT  (F.  W.),    M.  D. 

ON  BANDAGING  AND  OTHER  OPERATIONS  OF  MINOR  SURGERY. 

New  edition,  with  an  additional  chapter  on  Military  Surgery.     One  handsome  royal  12ino.  vol., 
of  nearly  400  pages,  with  184  wood  cuts.     Leather,  $1  50.    (Now  liea</y  ) 

The  value  of  this  work  as  a  handy  and  convenient  manual  for  surgeons  engaged  in  active  duty  in 
the  field  and  hospital,  has  induced  the  publishers  to  render  it  more  complete  lor  those  purpoyea  l>y 
the  addition  of  a  chapter  on  gun-shot  wounds  and  other  mailers  peculiar  to  military  surgery.  In 
its  pre.-ent  form,  therefore,  with  no  increa>e  in  price,  it  will  be  found  a  very  cheap  and  convenient 
vade-mecum  for  consultation  and  relerence  in  the  daily  exigencies  of  military  as  well  as  civil 
practice. 


We  have  read  Bourgerie's  Minor  Surgery  with 
pleasure  and  profit,  but  in  many  respects  the  volume 
now  belore  us  immeasurably  transcends  it.  We 
consider  that  no  better  book  could  be  placed  in  the 
hanus  of  an  hospital  dresser,  or  the  young  surgeon, 
whose  education  in  this  respect  has  not  been  per- 
fected. VVt  most  cordially  commenJ  this  volume 
as  one  which  the  medical  student  should  most  close 
ly  studv,  to  perfect  himself  in  these  minor  surgical 
operations  in  which  nealr.ess  and  dexterity  are  so 
much  required,  and  on  which  a  great  portion  of  his 
reputation  as  a  future  surgeon  must  evidently  rest. 
Aiid  to  the  surgeon  in  practice  it  must  prove  itself 
a  valuable  volume,  as  instructive  on  many  points 
which  he  may  have  forgotten. — British  American 
Journal,  May,  1SG2. 


The  instruction  given  upon  the  subject  of  Ban- 
daging, is  alone  of  great  value,  and  while  the  uutlm.- 
mcidestly  proposes  to  instruct  the  students  of  medi- 
cine, and  the  younger  physicians,  we  will  say  (bat 
experienced  physicians  will  obtain  many  exceed- 
ingly valuable  suggestions  by  its  perusal.  With- 
out attempting  t<>  particularize  further,  we  will 
conclude  our  brief  notice  by  saying,  that  it  will  be 
found  one  ol  the  most  satisfactory  manuals  for  refer- 
ence ia  the  field,  or  hospital  yet  published;  thor- 
oughly adapted  to  the  wants  of  Military  surgeons, 
and  at  the  same  time  equally  useful  for  ready  and 
convenient  reference  by  surgeons  everywhere. — 
Buffalo  Med.  and  Surg.  Journal,  June,  1862. 


SMITH   (W.   TYLER),  M .  D.f 

Physician  Accoucheur  to  St.  Mary's  Hospital,  kc. 

ON    PARTURITION,    AND   THE    PRINCIPLES    AND    PRACTICE   OP 

OBSTETRICS.    In  one  royal  12mo.  volume,  extra  cloth,  of  400  pages.    $1  25. 

BY  THE  SAME  AUTHOR. 

A  PRACTICAL  TREATISE  ON  THE  PATHOLOGY  AND  TREATMENT 

OF  LEUCORRHQ2A.     With  numerous  illustrations.    In  one  very  handsome  octavo  volume, 
extra  cloth,  of  about  250  pages.     $1  50. 

TANNER  (T.    H.),    M.  D., 

Physician  to  the  Hospital  for  Women,  Ac. 

A  MANUAL  OF  CLINICAL  MEDICINE  AND  PHYSICAL  DIAGNOSIS. 


To  which   is  added  The  Code   of  Ethics   of   the  American    Medical  Association. 
American  Edition.     In  one  neat  volume,  small  12mo.,  extra  cloth,  87$  cents. 


Second 


TAYLOR  (ALFRED  S.),  M.  D.,  F.  R.  S., 

Lecturer  on  Medical  Jurisprudence  and  Chemistry  in  Guy's  Hospital. 

MEDICAL  JURISPRUDENCE.     Fifth  American,  from  the  seventh  improved 

and  enlarged  London  edition.  With  Notes  and  References  to  American  Decisions,  by  Edward 
Hartshokne,M.  D.  In  one  large  8vo.  volume,  leather,  of  over  700  pages.  (NowReady.)  $3  25. 
This  standard  work  having  had  the  advantage  of  two  revisions  at  the  hands  of  the  author  since 
the  appearance  of  the  last  American  edition,  will  be  found  thoroughly  revised  and  brought  up  com- 
pletely to  the  present  stale  of  the  science.  As  a  work  of  authority,  it  must  therefore  maintain  its 
position,  both  as  a  text-book  for  the  student,  and  a  compendious  treatise  to  which  the  practitioner 
can  at  all  times  refer  in  cases  of  doubt  or  difficulty. 

No  work  upon  the  subject  can  be  put  into  the 
hands  of  students  either  of  law  or  medicine  which 
will  engage  them  more  closely  or  profitably  ;  and 
none  could  be  offered  to  the  busy  practitioner  of 
either  calling,  for  the  purpose  of  casual  or  hasty 
reference,  that  would  be  more  likely  toalford  the  aid 
desired.  We  therefore  recommend  it  as  the  best  and 
safest  manual  for  daily  use. — American  Journal  oj 
Medical  Sciences. 

It  is  not  excess  of  praise  to  say  that  the  volume 


before  us  is  the  very  best  treatise  extant  on  Medical 
Jurisprudence..  In  saying  this,  we  do  not  wish  to 
be  understood  as  detracting  from  the  merits  of  the 
excellent  works  of  Beck,  Ryan,  Traill,  Guy,  and 
others;  but  in  interest  and  value  we  think  it  must 
be  conceded  that  Taylor  is  superior  to  anything  that 
has  preceded  it. — iV.  W.  Medical  and  Surg.  Journal 

It  is  at  once  comprehensive  and  eminently  prac- 


American  and  British  legal  medicine.  It  should  be 
in  the  possession  of  every  physician,  as  the  subject 
is  one  of  great  and  increasing  importance  to  the 
public  as  well  as  to  the  profession.— St.  Louts  Med. 
and  Surg.  Journal. 


This  work  of  Dr.  Taylor's  is  generally  acknow- 
ledged to  be  one  of  the  ablest  extant  on  the  subject 
of  medical  jurisprudence.  It  is  certainly  one  of  the 
mo6t  attractive  do  )ks  that  we  have  met  with  ;  sup- 
plying so  much  both  to  interest  and  instruct,  that 
we  do  not  hesitate  to  affirm  that  after  having  once 
commenced  its  perusal,  few  could  be  prevailed  upon 
to  desist  before  completing  it.  In  the  last  London 
editii.n,  all  the  newly  observed  and  accurately  re- 
corded facts  have  been  insetted,  including  much 
that  is  recent  of  Chemical,  Microscopical,  and  Pa- 
thological research,  besides  papers  on  numerous 
subjects  never  before  published.— Charleston  Med. 


tical,  and  by  universal  consent  stanus  at  the  head  of  I  Journal  and  Review 

BY    THE   SAME   AUTHOR. 

ON  POISONS,  IN  RELATION  TO   MEDICAL  JURISPRUDENCE  AND 

MEDICINE.    Second  American,  from  a  second  and  revised  London  edition.     In  one  large 

octavo  volume,  of  755  pages,  leather.     $3  50. 

Mr.  Taylor's  position  as  the  leading  medical  jurist  of  England,  has  conferred  on  him  extraordi- 
nary advantages  in  acquiring  experience  on  these  subjects,  nearly  all  cases  of  moment  being 
leterred  to  him  for  examination,  as  an  expert  whose  testimony  is  generally  accepted  as  final. 
The  results  of  his  labors,  therefore,  as  gathered  together  in  this  volume,  carefully  weighed  and 
sifted,  and  presented  in  the  clear  and  intelligible  style  for  which  he  is  noted,  may  be  received 
as  an  acknowledged  authority,  and  as  a  guide  to  be  followed  with  implicit  confidence. 
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TODD  (ROBERT  BENTLEY),  M.  D.,  F.  R.  S., 

Professor  of  Physiology  in  King's  College,  London  ;  and 

WILLIAM   BOWMAN,  F.  R.  S., 

Demonstrutor  of  Anatomy  in  King's  College,  London. 

THE  PHYSIOLOGICAL  ANATOMY  AND  PHYSIOLOGY  OF  MAN.    With 

about  three  hundred  large  and  beautiful  illustrations  on  wood.     Complete  in  one  larse  octavo 
volume,  of  950  pages,  leather.     Price  $4  50. 

1ST  Gentlemen  who  have  received  portions  of  this  work,  as  published  in  the  »  Medical  News 
and  Library,  can  now  complete  their  copies,  if  immediate  application  be  made.  It  will  be  fur- 
nished as  iollows,  iree  by  mail,  in  paper  covers,  with  cloth  backs. 

Parts  I.,  II.,  III.  (pp.  25  to  552),  $2  50. 

Part  IV.  (pp.  553  to  end,  with  Title,  Preface,  Contents,  (fee),  $2  00. 

Or,  Part  IV.,  Section  II.  (pp.  725  to  end,  with  Title,  Preface,  Contents,  &c),  $1  25. 

A  magnificent  contribution  to  British  medicine, 
ana  the  American  physician  who  shall  fail  to  peruse 
it,  will  have  failed  to  read  one  of  the  most  instruc- 
tive books  of  the  nineteenth  century. — JV.  O.  Med 


and  Surg.  Journal. 

1 1  is  more  concise  than  Carpenter's  Principles,  and 
more  modern  than  the  accessible  edition  of  Muller's 
Elements;  its  details  are  brief,  but  sufficier. t;  its 
descriptions  vivid  ;  its  illustrations  exact  and  copi- 
ous j  and  its  language  terse  and  perspicuous. — 
Charleston.  Med.  Journal. 

We  know  of  no  work  on  the  subject  of  physiology 


so  well  adapted  to  the  wantsof  the  medical  student. 
Its  completion  has  been  thus  long  delayed,  that  the 
authors  might  secure  accuracy  by  personal  observa- 
tion.— St.  Louis  Med.  and  Surg.  Journal. 


Our  notice,  though  it  conveys  but  a  very  feeble 
and  imperfect  idea  of  the  magnitude  and  importance 
of  the  work  now  under  consideration,  already  tran- 
scends our  limits  ;  and,  with  the  indulgence  of  our 
readers,  and  the  hope  that  they  will  peruse  the  book 
for  themselves,  as  we  feel  we  can  with  confidence 
recommend  it,  we  leave  it  in  their  hands.  —  Tht 
Northwestern  Med.  and  Surg.  Journal. 


TODD  (R.   B.)     M.  D.,    F.  R.  S.,   &c. 
CLINICAL  LECTURES  ON  CERTAIN  DISEASES  OF  THE  URINARY 

ORGANS  AND  ON  DROPSIES.    In  one  octavo  volume,  2S4  pages.     $150. 
BY  THE  SAME  author.     (Now  Ready.) 

CLINICAL  LECTURES  ON  CERTAIN  ACUTE  DISEASES.     In  one  neat 

octavo  volume,  of  320  pages,  extra  cloth.     $1  75. 


TOYNBEE  (JOSEPH),   F.  R.  S., 

Aural  Surgeon  to,  and  Lecturer  on  Surgery  at,  St.  Mary's  Hospital. 

A  PRACTICAL  TREATISE  ON  DISEASES   OF   THE   EAR;   their  Diag- 

nosis,  Pathology,  and  Treatment.     Illustrated  with  one  hundred  engravings  on  wood.    In  one 

very  handsome  octavo  volume,  extra  cloth,  $3  00.     {Just  Issued.) 

The  work,  as  was  stated  at  the  outset  of  our  no-     ment,  and  with  a  sincere  and  unbiassed  judgment, 


tice,  is  a  model  of  its  kind,  and  t  very  page  and  para- 
graph ol  it  are  worthy  of  the  most  thorough  study. 
Considered  all  in  all — as  an  original  work,  well 
written,  philosophically  elaborated,  and  happily  il- 
lustrated with  cases  and  drawings — it  is  by  far  the 
ablest  monograph  that  has  ever  appeared  on  the 
anatomy  and  diseases  of  the  ear,  and  one  of  the  most 
valuable  contributions  to  the  art  and  science  of  sur- 
gery in  the  nineteenth  century. — N.  Amer.  Medico- 
Chirurg   Review,  Sept.  1660. 

To  recommend  such  a  work,  even  after  the  mere 
hint  we  have  given  of  its  original  excellence  and 
value,  would  be  a  work  of  supererogation.  We  are 
speaking  within  the  limits  of  modest  acknowledg- 


when  we  affirm  that  as  a  treatise  on  Aural  Surgery, 
it  is  without  a  rivs.1  in  oar  language  or  any  other. — 
Charleston  Med.  Journ.  and  Review,  Sept.  I860. 

The  work  of  Mr.  Toynbee  is  undoubtedly,  upon 
the  whole,  the  most  valuable  production  of  tne  kind 
in  any  language.  The  author  has  long  oeen  known 
by  his  numerous  monographs  upon  subjects  con- 
nected with  diseases  of  the  ear,  and  is  now  regarded 
as  the  highest  authority  on  most  points  in  his  de- 
partment of  science.  Mr.  Toynbee's  work,  as  we 
have  alreauy  said,  is  undoubtedly  the  most  reliable 
guide  for  the  study  of  the  diseases  of  the  tar  in  any 
language,  and  should  be  in  the  library  of  every  phy- 
sician.— C h icago  Med.  Journal,  July,  186U. 


WILLIAMS  (C.   J.   B.),    M.D.,    F.  R.  S., 

Professor  of  Clinical  Medicine  in  University  College,  London,  Ac. 

PRINCIPLES  OF  MEDICINE.     An  Eleraentaiy  View  of  the  Causes,  Nature, 

Treatment,  Diagnosis,  and  Prognosis  of  Disease;  with  brief  remarks  on  Hygienics,  or  the  pre- 
servation of  health.  A  new  American,  from  the  third  and  revised  London  edition.  In  one  octavo 
volume,  leather,  of  about  500  pages.     $2  50.     (Just  Issued.) 


We  find  that  the  deeply-interesting  matter  and 
style  of  this  book  have  so  far  fascinated  us,  that  we 
have  unconsciously  hung  upon  its  pages,  not  too 
long,  indeed,  for  our  own  profit,  but  longer  than  re- 
viewers can  be  permitted  to  indulge.  We  leave  the 
further  analysis  to  the  student  and  practitioner.  Our 
judgment  of  the  work  has  already  been  sufficiently 


expressed.     It  is  a  judgment  of  almost  unqualified 
praise. — London  Lancet. 

A  text-book  to  which  no  other  in  our  language  is 
comparable. — Charleston  Medical  Journal. 

No  work  has  ever  achieved  or  maintained  a  more 
deserved  reputation. —  Va.  Med.  and  Surg.  Journal. 


WHAT    TO   OBSERVE 


AT    THE    BEDSIDE    AND    AFTER   DEATH,   IN    MEDICAL   CASES. 

Publishedundertheauthority  of  the  London  Society  for  Medical  Observation.  A  new  American, 
from  the  second  and  revised  Londoi.  edition.  In  one  very  handsome  volume,  royal  12mo.,  extra 
cloth.     $1  00. 

t  the  observer  who  prefers  accuracy  to  blunders  I  One  of  the  finest  aids  to  a  young  practitioner  we 
precision  to  carelessness,  this  little  book  is  :u-  have  ever  seen  —  Peninsular  Journal  of  Medicine. 
'l,,»ble.— N-  B.  Journal  of  Medicim.  I 


and  . 
valuable 
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New  and  much  enlarged  edition— (Just  Issued.) 

WATSON   (THOMAS),    M.D.,    &c, 

Late  Physician  to  the  Middlesex  Hospital,  tec. 

LECTURES    ON    THE    PRINCIPLES    AND    PRACTICE   OP    PHYSIC 

Delivered  at  King's  College,  London.     A  new  American,  from  the  last  revised  and  enlarged 

English  edition,  with  Additions,  by  D.  Francis  Condie,  M.  D..  author  of  "A  Practical  Treatise 

on  the  Diseases  of  Children,"  &C     Wilh  one  hundred  and  eiyhtv-five  illustrations  on  wood.     In 

one  very  large  and  handsome  volume,  imperial  octavo,  of  over  1'200  closely  printed  pages  in 

small  tvpe;  the  whole  strongly  bound  in  leather,  with  raised  bands.     Price  $4  25. 

That  the  high  reputation  of  this  work  might  be  fully  maintained,  the  author  has  subjected  it  to  a 

thorough  revision;  every  portion  has  been  examined  with  the  aid  of  the  most  recent  researches 

in  pathology,  and  the  results  of  modern  investigations  in  both  theoretical  and  practical  subjects 

have  been  carefully  weighed  and  embodied  throughout  its  pages.     The  watchful  scrutiny  of  the 

editor  has  likewise  introduced  whatever  possesses  immediate  importance  to  the  American  physician 

in  relation  to  diseases  incident  to  our  climate  which  are  little  known  in  England,  as  well  as  those 

points  in  which  experience  here  has  led  to  different  modes  of  practice  ;  and  he  has  also  added  largely 

to  the  series  of  illustrations,  believing  that  in  this  manner  valuable  assistance  may  be  conveyed  to 

the  student  in  elucidating  the  text.     The  work  will,  therefore,  be  found  thoroughly  on  a  level  with 

the  most  advanced  state  of  medical  science  on  both  sides  of  the  Atlantic. 

The  additions  which  the  work  has  received  are  shown  by  the  fact  that  notwithstanding  an  en- 
largement in  the  size  of  the  page,  more  than  two  hundred  additional  pages  have  been  necessary 
to  accommodate  the  two  large  volumes  of  the  London  edition  (which  sells  at  ten  dollars),  within 
the  compass  of  a  single  volume,  and  in  its  present  form  it  contains  the  matter  of  at  least  three 
ordinary  octavos.  Believing  it  to  be  a  work  which  should  lie  on  the  table  of  every  physician,  and 
be  in  the  hands  of  every  student,  the  publishers  have  put  it  at  aprice  within  the  reach  of  all,  making 
it  one  of  the  cheapest  books  as  yet  presented  to  the  American  profession,  while  at  the  same  time 
the  beauty  of  its  mechanical  execution  renders  it  an  exceedingly  attractive  volume. 

The  fourth  edition  now  appears,  so  carefally  re- 
vised, as  to  add  considerably  to  the  value  of  a  hook 
already  acknowledged,  wherever  the  English  lan- 
guage is  read,  to  be  beyond  all  comparison  the  best 
systematic  work  on  the  Principles  and  Practice  of 
Physic  in  the  whole  range  of  medical  literature. 
Every  lecture  contains  proof  of  the  extreme  anxiety 
of  the  author  to  keep  pace  with 'he  advancing  know- 
ledge of  the  day,  and  to  bring  the  results  of  the 
labors,  not  only  of  physicians,  but  of  chemists  and 
histologists,  before  his  readers,  wherever  they  can 
be  turned  to  useful  account.  One  scarcely  knows 
whether  to  admire  most  the  pure,  simple,  forcible 
English — the  vast  amount  of  useful  practical  in- 
foi  mation  condensed  into  the  Lectures— or  the  man- 
ly, kind-hearted,  unassuming  character  of  the  lec- 
turer shining  through  his  work.—  Lond.  Med.  Times. 
Thus  these  admirable  volumes  come  before  the 
profession  in  their  fourth  edition,  abounding  in  those 
distinguished  attributes  of  moderation,  judgment, 
erudite  cultivation,  clearness,  and  eloquence,  with 
which  they  were  from  the  first  invested,  but  yet 
richer  than  before  in  the  results  of  more  prolonged 
observation,  and  in  the  able  appreciation  of  the 
latest  advances  in  pathology  and  medicine  by  one 
of  the  most  profound  medical  thinkers  of  the  day. — 
London  Lancet. 


The  lecturer's  skill,  his  wisdom,  his  learning,  are 
equalled  by  the  ease  of  his  graceful  diction,  his  elo- 
quence, and  the  far  higher  qualities  ol  candor,  of 
courtesy,  of  modesty,  and  of  generous  appreciation 
of  merit  in  others. — N.  A.  Med  -Chir   Review. 

Watson's  unrivalled,  perhaps  unapproachable 
work  on  Practice — the  copious  additions  made  to 
which  (the  fourth  edition)  have  given  it  all  the  no- 
velty and  much  of  the  interest  of  a  new  book. — 
Charleston  Med.  Journal. 

Lecturers,  practitioners,  and  students  of  medicine 
will  equally  hail  the  reappearance  of  the  work  of 
Dr.  Watson  in  the  form  of  a  new — afourth — edition. 
We  merely  do  justice  to  our  own  feelings,  and,  we 
are  sure,  of  the  whole  profession,  if  we  thank  him 
for  having,  in  the  trouble  and  turmoil  of  a  larsje 
practice,  made  leisure  to  supply  the  hiatus  caused 
by  the  exhaustion  of  the  publisher's  stock  of  the 
tmrd  edition,  which  has  been  severely  felt  for  the 
last  three  years.  For  Dr.  Watson  has  not  merely 
caused  the  lectures  to  be  reprinted,  but  scattered 
through  the  whole  work  we  find  additions  or  altera- 
tions vvhicli  prove  that  the  author  has  in  every  way 
sought  to  bring  up  his  teaching  to  the  level  of  he 
most  recent  acquisitions  in  science. — Brit,  and  For. 
Merh'co-Chir.  Review. 


WALSHE  (W.    H.),   M.  D., 

Professor  of  the  Principles  and  Practice  of  Medicine  in  University  College,  London,  &c. 

A  PRACTICAL  TREATISE  ON  DISEASES  OF  THE  LUNGS;  iucludiog 

the  Principles  of  Physical  Diagnosis.    A  new  American,  from  the  third  revised  and  much  en- 
larged Lonr  on  edition.     In  one  vol.  octavo,  of  468  pages.     $2  25. 

The  present  edition  has  been  carefully  revised  and  much  enlarged,  and  may  be  said  in  the  main 
to  be  rewritten.  Descriptions  of  several  diseases,  previously  omitted,  are  now  introduced;  the 
causes  and  mode  of  production  of  the  more  important  affections,  so  far  as  they  possess  direct  prac- 
tical significance,  are  succinctly  inquired  into;  an  effort  has  been  made  to  bring  Hie  description  ol 
anatomical  characters  to  the  level  of  the  wants  of  the  practical  physician  ;  and  the  diagnosis  and 
prognosis  of  each  complaint  are  more  completely  considered.  The  sections  on  Treatment  and 
the  Appendix  (concerning  the  influence  of  climate  on  pulmonary  disorders),  have,  especially,  been 
largely  extended. — Author's  Preface. 

BY  THE  SAME  AUTHOR. 

A  PRACTICAL  TREATISE  ON  THE  DISEASES  OF  THE  HEART  AND 

GREAT  VESSELS,  including  the  Principles  of  Physical  Diagnosis.     Third  American,  from  the 

third  revised  and  much  enlarged  London  edition.     In  one  handsome  octavo  volume  of  420  pages, 

extra  cloth.     §^  25.     (Just  Ready.) 

From  the  Author's  Preface. 

The  present  edition  has  been  carefully  revised  ;  much  new  matter  has  been  added,  and  the  entire 
work  in  a  measure  remodelled.  Numerous  facts  and  discussions,  more  or  less  completely  novel, 
will  be  found  in  the  description  of  the  principles  of  physical  diagnosis  ;  but  the  chief  additions  have 
been  made  in  the  practical  portions  of  the  book.  Several  affections,  of  which  little  or  no  account 
had  been  given  in  the  previous  editions,  are  now  treated  of  in  detail.  Functional  disorders  of  the 
heart,  the  frequency  ot  which  is  almost  rivalled  by  the  misery  they  inflict,  have  been  closely  recon- 
sidered ;  more  especially  an  attempt  has  been  made  to  render  their  essential  nature  clearer,  and 
consequently  their  treatment  more  successful,  by  an  analysis  of  their  dynamic  elements. 
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New  and  much  enlarged  edition— (Just  Issued.) 
WILSON  (ERASMUS),  F.  R.  S. 
A  SYSTEM  OF  HUMAN  ANATOMY,  General  and  Special.  A  new  and  re- 
vised American,  from  the  last  and  enlarged  English  Edition.  Edited  by  W.  H.  Gobrecht,  M.  D., 
Professor  of  Anatomy  in  the  Pennsylvania  Medical  College,  Sec.  Illustrated  with  three  hundred 
and  ninety-seven  engravings  on  wood.  In  one  large  and  exquisitely  printed  octavo  volume,  of 
over  600  large  pages;  leather.     $3  25. 

The  publishers  trust  that  the  well  earned  reputation  so  long  enjoyed  by  this  work  will  be  more 
than  maintained  by  the  present  edition.  Besides  a  very  thorough  revision  by  the  author,  it  has  been 
most  carefully  examined  by  the  editor,  and  the  efforts  of  both  have  been  directed  to  introducing 
everything  which  increased  experience  in  its  use  has  suggested  as  desirable  to  render  it  a  complete 
text-book  lor  those  seeking  to  obtain  or  to  renew  an  acquaintance  with  Human  Anatomy.  The 
amount  of  additions  which  it  has  thus  received  may  be  estimated  from  the  fact  that  the  present 
edition  contains  over  one-fourth  more  matter  than  the  last,  rendering  a  smaller  type  and  an  enlarged 
page  requisite  to  keep  the  volume  within  a  convenient  size.  The  editor  has  exercised  the  utmost 
caution  to  obtain  entire  accuracy  in  the  text,  and  has  largely  increased  the  number  of  illustra- 
tions, of  which  there  are  about  one  hundred  and  fifty  more  in  this  edition  than  in  the  last,  thus 
bringing  distinctly  before  the  eye  of  the  student  everything  of  interest  or  importance. 


It  may  be  recommended  to  the  student  as  no  less 
distinguished  by  its  accuracy  and  clearness  of  de- 
scription than  by  its  typographical  elegance.  The 
wood-cuts  are  exquisite. — Brit,  and  For.  Medical 
Review. 

An  elegant  edition  of  one  of  the  most  useful  and 
accurate  systems  of  anatomical  science  which  has 
been  issued  from  the  press  The  illustrations  are 
really  beautiful.  In  its  style  the  work  is  extremely 
concise  and  intelligible.  No  one  can  possibly  take 
up  this  volume  without  being  struck  with  the  great 


beauty  of  its  mechanical  execution,  and  the  clear- 
ness of  the  descriptions  which  it  contains  is  equally 
evident.  Let  students,  by  all  means  examine  tne 
claims  of  this  work  on  their  notice,  before  they  pur- 
chase a  text-book  of  the  vitally  important  science 
which  this  volume  so  fully  and  easily  unfolds. — 
Lancet. 

We  regard  it  as  the  best  system  now  extant  for 
students. — Western  Lancet. 

It  therefore  receives  our  highest  commendation. 

Southern  Med.  and  Surg.  Journal. 


BY   THE  SAME   AUTHOR.      (Jl(St  Issued.) 

ON  DISEASES  OF  THE  SKIN.     Fourth  -and  enlarged  American,  from  the  last 

and  improved  London  edition.     In  one  large  octavo  volume,  of  650  pages,  extra  cloth,  $2  75. 


The  writings  of  Wilson,  upondiseases  of  the  skin, 
are  by  far  the  most  scientific  and  practical  that 
have  ever  been  presented  to  the  medical  world  on 
this  subject.  The  presentedition  isa  great  improve- 
ment on  all  its  predecessors.  To  dwell  upon  all  the 
great  merits  and  high  claims  of  the  work  before  us. 
seriatim,  would  indeed  be  an  agreeable  service ;  it 
would  be  a  mental  homage  which  we  could  freely 
offer,  but  we  should  tlius  occupy  an  undue  amount 
of  space  in  this  Journal.    We  will,  howiver,  look 


at  some  of  the  more  salient  points  with  which  it 
ibounds,and  which  makeitineompaiauiysuperiorin 
excellence  to  all  other  treatises  on  the  subject  of  der- 
matology No  mere  speculative  views  are  allowed 
a  place  in  this  volume,  which,  without  a  doubt  will, 
for  a  very  long  period,  be  acknowledged  us  the  chief 
standard  work  on  dermatology.  The  principles  of 
an  enlightened  and  rational  therapeiu  are  introduced 
on  every  appropriate  occasion. — Am.  Jour.  Med. 
Science,  Oct.  1S57. 


ALSO,  NOW  READY, 

A  SERIES  OF  PLATES  ILLUSTRATING  WILSON  ON  DISEASES  OF 

THE  SKIN  ;  consisting  of  nineteen  beautifully  executed  plates,  of  which  twelve  are  exquisitely 
colored,  presenting  the  Normal  Anatomy  and  Pathology  of  the  Skin,  and  containing  accurate  re- 
presentations of  about  one  hundred  varieties  of  disease,  most  of  them  the  size  of  nature.  Price 
in  cloth  $4  25. 

In  beauty  of  drawing  and  accuracy  and  finish  of  coloring  these  plates  will  be  found  equal  to 
anything  of  the  kind  as  yet  issued  in  this  country. 

We  have  already  expressed  our  high  appreciation 
of  Mr.  Wilson's  treatise  on  Diseases  of  the  Skin. 
The  plates  are  comprised  in  a  separate  volume, 
which  we  counsel  all  those  who  possess  the  text  to 


purchase.  It  is  a  beautiful  specimen  of  color  print- 
ing, and  the  representations  of  the  various  forms  of 
skin  disease  are  as  faithful  as  is  possible  in  plates 
of  the  size.— Boston  Med.  and  Surg.  Journal,  April 

8,  1858. 


The  plates  by  which  this  edition  is  accompanied 
leave  nothing  to  be  desired,  so  far  as  excellence  of 
delineation  and  perfect  accuracy  of  illustration  are 
concerned.— Medico-Ckirurgical  Review. 

Of  these  plates  it  is  impossible  to  sneak  too  highly. 
The  representations  of  the  various  forms  of  cutane- 
ous disease  are  singularly  accurate,  and  the  color- 
ing exceeds  almost  anything  we  have  met  with  in 
point  of  delicacy  and  UmBh.-British  and  Foreign 
Medical  Review. 

BY  THE  SAME  AUTHOR. 

ON    CONSTITUTIONAL    AND    HEREDITARY    SYPHILIS,   AND    ON 

tvcwTi  iTir  KR  OPTIONS  In  one  small  octavo  volume,  extra  cloth,  beautifully  printed,  with 
SuT exquisite  colored  plates,  presenting  more  than  thirty  varieties  of  syph.litic  eruptions.  *2  25. 

BY   THE  SAME   AUTHOR. 

HEALTHY  SKIN-  A  Popular  Treatise  on  the  Skin  and  Hair,  their  Preserva- 

,inf  and  Management'  Second  American,  from  the  fourth  London  edition^  One  neat  volume, 
royal  12mo.,  extra  cloth,  of  about  300  pages,  with  numerous  illustrations.  $1  00  ;  paper  cover, 
75  cents. 

BY  THE  SAME  AUTHOR. 

muff    DISSECTOR'S  MANUAL;  or,  Practical  and  Surgical  Anatomy.     Third 

A  rican    from  the  last  revised  and  enlarged  English  edition.     Modified  and  rearranged,  by 

Ar         am  Hunt  M  D.,  Demonstrator  oi  Anatomy  in  the  University  ot  Pennsylvania.     In  one 
uid  handsome  royal  Uiao.  volume,  leather,  of  582  pages,  with  154  illustrations.     $2  00. 
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WINSLOW    (FORBES),  M.D.,    D.C.L.,   &.c. 
ON  OBSCURE  DISEASES  OF  THE  BRAIN  AND  DISORDERS  OF  THE 
MIND;  their  incipient  Symptom*,  Pathology,  Diagnosis,  Treatment,  and  Prophylaxis.     In  olie 
handsome  octavo  volume,  of  nearly  600  pages.     [Just  Issued.)     $3  00. 
We  close  this  brief  and  necessarily  very  imperfect 


notice  of  Dr.  Winslow's  great  and  classical  work, 
bv  expressing  our  conviction  that  it  is  long  since  so 
important  and  beautifully  written  a  volume  has  is- 
sued from  the  British  medical  press — Dublin  Med. 
J-ress,  July  25,  1S60. 

We  honestly  believe  this  to  be  the  best  book  of  the 
season .—  Hanging's  Abstract,  July,  IMiO. 

It  ca  >  •  ed  us  back  to  our  old  days  of  novel  reading, 
it  kep'  us  from  our  dinner,  from  our  business,  and 
fn  ii.  our  slumbers;  in  short,  we  laid  it  down  only 
wnen  we  had  got  to  the  end  of  the  last  paragraph, 
and  even  then  turned  back  to  the  repeiusal  of  several 
passages  which  we  had  marked  as  requiring  further 
study  We  have  failed  entirely  in  the  above  notice 
to  give  an  adequate  acknowledgment  of  the  profit 
and  pleasure  with  which  we  have  perused  the  above 
worit.     We  can  only  say  to  our  readers,  study  it 


yourselves;  and  we  extend  the  invitation  to  unpro- 
fessional as  well  as  professional  men,  believing  that 
it  contains  matter  deeply  interesting  not  to  physi- 
cians alone,  but  to  all  who  appreciate  the  truth  that  i 
"  The  proper  study  of  mankind  is  man." — Nashville 
Medical  Record,  July.  1880. 

The  'after  portion  of  Dr.  Winslow's  work  is  ex- 
clusively devoted  to  the  consideration  of  Cerebral 
Pathology.  It  completely  exhausts  the  subject,  in 
the  same  manner  as  the  previous  seventeen  chapters 
relating  to  morbid  psychical  ■phenomena  left  nothing 
unnoticed  in  reference  to  the  mental  symptoms  pre- 
monitory of  cerebral  disease.  It  is  impossible  to 
overrate"  the  benefits  likely  to  result  from  a  general 
perusal  of  Dr.  Winslow's  valuajle  and  deeply  in- 
teresting work. — London  Lancet,  June  23,  1660. 

It  contains  an  immense  mass  of  information.— 
Brit,  and  For.  Med.-Chir.  Review,  Oct.  I860. 


WEST   (CHARLES),    M .  D., 

Accoucheur  to  and  Lecturer  on  Midwifery  at  St.  Bartholomew's  Hospital,  Physician  to  the  Hospital  for 

Sick  Children,  dec. 

LECTURES  ON  THE  DISEASES  OF  WOMEN.    Second  American,  from  the 

second   London   edition.     In   one    handsome  octavo  volume,  extra  cloth,  of  about  500  pages- ; 
price  $2  50.     (Now  Ready,  July,  1861.) 
***  Gentlemen  who  received  the  first  portion,  as  issued  in  the  "  Medical  News  and  Library,"  can 
now  complete  their  copies  by  procuring  Part  II,  being  page  309  to  end,  with  Index,  Title  matter, 
&c,  8vo.,  cloth,  price  $1. 


We  must  now  conclude  this  hastily  written  sketch 
with  the  confident  assurance  to  our  readers  that  the 
work  will  well  repay  perusal.  The  conscientious, 
painstaking,  practical  physician  isapparent  on  every 
page. — Ar.  Y.  Journal  of  Medicine,  March,  1858. 

We  know  of  no  treatise  of  the  kind  so  complete 
and  yet  so  compact. — Chicago  Med.  Jour.  Jan.  1858. 

A  fairer,  more  honest,  more  earnest,  and  more  re- 
liable investigator  of  the  many  diseases  of  women 
and  children  is  not  to  be  found  in  any  country.— 
Southern  Med.  and  Surg.  Journal,  January  1858. 

We  gladly  recommend  his  Lectures  as  in  the  high- 
est degree  instructive  to  all  who  are  interested  in 
obstetric  practice. — London  Lancet. 

We  have  to  say  of  it,  briefly  and  decidedly,  that 
it  is  the  best  work  on  the  subject  in  any  language; 
and  that  it  stamps  Dr.  West  as  the  facile  princeps 
of  British  obstetric  authors. — Edinb.  Med.  Journ. 

As  a  writer,  Dr.  West  stands,  in  our  opinion,  sec- 
onU  only  to  Watson,  the  "  Macaulay  of  Medicine;" 
he  possesses  that  happy  faculty  of  clothing  instruc- 

BY  THE  SAME  author.     (Just  Issued.) 

LECTURES   ON   THE   DISEASES   OF  INFANCY  AND  CHILDHOOD. 

Third  American,  from  the  fourth  enlarged  and  improved  London  edition.     In  one  handsome 
octavo  volume,  extra  cloth,  of  about  six  hundred  and  fifty  pages.     $  i  75. 


tion  in  easy  garments;  combining  pleasure  with 
profit,  he  leads  his  pupils,  in  spite  of  the  ancient 
proverb,  along  a  royal  road  to  learning.  His  wrk 
is  one  whicli  will  not  satisfy  the  extreme  on  eiiher 
side,  but  it  is  one  that  will  please  the  great  majority 
who  are  seeking  truth,  and  one  that  will  convince 
the  student  that  he  has  committed  himself  to  a  can- 
did, safe,  and  valuable  guide. — iV.  A.  Med.-Chirurg. 
Review,  July,  1658. 

Happy  in  his  simplicity  of  manner,  nnd  moderate 
in  his  expression  of  opinion,  the  author  is  a  sound 
reasoner  and  a  good  practitioner,  and  his  book  is 
worthy  of  the  handsome  garb  in  which  it  has  ap- 
peared.—  Virginia  Med.  Journal. 

We  must  take  leave  of  Dr.  West's  very  useful 
work,  with  our  commendation  ot  the  clearness  of 
its  style, and  the  intustry  and  sobriety  of  judgment 
of  whicn  it  gives  evidence. — London  Med    Times. 

Sound  judgment  and  good  sense  pervade  every 
chapter  of  the  book.  From  its  perusal  we  nave  de- 
rived unmixed  satisfaction. — Dublin  Quart.  Journ. 


The  three  former  editions  of  the  work  now  before 
us  have  placed  the  author  in  tne  foremost  rank  of 
those  physicians  who  have  devoted  special  attention 
to  the  diseases  of  early  life.  We  attempt  no  ana- 
lysisof  this  edition,  but  may  refer  the  reader  to  some 
of  the  chapters  to  which  the  largest  additions  have 
been  made — those  on  Diphtheria,  Disorders  of  the 
Mind,  and  Idiocy,  for  instance — as  a  prooi  that  the 
work  is  really  a  new  edition;  not  a  mere  reprint. 
In  its  preient  shape  it  will  be  found  of  the  greatest 
possible  service  in  the  every-day  practice  of  nine- 
tenths  of  the  profession. — Med.  Times  and  Gazette, 
London,  Dec.  10,  1859. 

All  things  considtred,  this  book  of  Dr.  West  is 
by  far  the  best  treatise  in  our  language  upon  such 
modifications  of  morbid  action  and  disease  as  are 
witnessed  when  we  have  to  deal  with  infancy  and 
childhood.  It  is  true  that  it  conhneB  itself  to  such 
disorders  as  come  within  the  province  of  the  phy- 
sician, and  even  with  respect  to  these  it  is  unequal 
as  regards  nnnutentss  of  consideration,  and  some 


diseases  it  omits  to  notice  altogether.  But  those 
who  know  anything  of  the  present  condition  of 
paediatrics  will  readily  admit  that  it  would  be  next 
to  impossible  to  effect  more,  or  effect  it  better,  than 
the  accoucheur  of  St.  Bartholomew's  has  done  in  a 
single  volume.  The  lecture  (XVI.)  upon  Disorders 
of  the  Mind  in  children  is  an  admirable  specimen  of 
the  value  of  the  later  information  conveyed  in  the 
Lectures  of  Dr.  Charles  West. — London  Lancet, 
Oct.  22,  1859. 

Since  the  appearance  of  the  first  edition,  about 
eleven  years  ago,  the  experience  of  the  author  has 
doubled ;  so  that,  whereas  the  lectures  at  first  were 
founded  on  six  hundred  observations,  and  one  hun- 
dred and  eighty  dissections  made  among  nearly  four- 
teen thousand  children,  they  now  embody  the  results 
of  nine  hundred  observations,  and  two  hundred  and 
eighty-eightpost-mortem  examinations  made  among 
nearly  thirty  thousand  children,  who,  during  the 
past  twenty  years,  have  been  under  his  care. — 
British  Med.  Journal,  Oct.  1,  1859. 


BY  THE  SAME  AUTHOR. 


AN  ENQUIRY  INTO  THE  PATHOLOGICAL  IMPORTANCE  OF  ULCER- 
ATION OF  THE  OS  UTERI.    In  one  neat  octavo  volume,  extra  cloth.    $1  00. 


WHITEHEAD  ON  THE  CAUSES  AND  TREAT- 
MENT   OF    ABORTION     AND   STERILITY. 


Second  American  Edition.    In  one  volume,  octa- 
vo  extra  cloth,  pp.  308.    81    75. 


